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PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  oifering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  .year  and  an  index 
to  the  co'mplete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  fi'om  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  ]\Iiniug  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intelligent  development  of  the  wonderful,  latent 
resources  of  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS. 

In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  offices  that  were 
established  in  Redding,  Anbnrii,  8aii  Praucisei)  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  contact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  sy.stem  most  effectively  with  the  limited  funds  avail- 
able for  the  present  biennium,  the  Redding  and  Auburn  field  offices  were 
consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  tlie  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVII.  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable,  therefore,  beginning  with  the  January, 
1925,  issue  of  'Mining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral  resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  in  succeeding  numbers  of  the  cjuarterly 
until  each  county  in  the  state  has  lieeTi  covered. 

SACRAMENTO  FIELD  DIVISION. 
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SACRAMENTO  COUNTY. 
Geography  and   Topography. 

Sacramento  County  is  almost  in  the  geographic  center  of  the  state, 
and  lies  principally  in  the  Great  Central  Valley,  with  the  eastern  part 
of  the  county  rising  into  the  foothills  of  the  Sierra  Nevada  Mountains. 
The  elevation  varies  from  thirty  feet  above  sea  level  at  Sacramento 
fSouthern  Pacific  dei)ot)  to  about  nine  hundred  feet  above  the  sea  on 
the  east  side  in  the  foothills.  The  Sacramento  and  American  rivers 
unite  .just  northwest  of  Sacramento  city  limits,  the  former  flowing  south 
and  forming  the  western  county  line.  Cosumnes  River  traverses  the 
southeastern  part  of  the  county,  flowing  into  ;\Iokelumne  River  on  the 
southern  county  line. 
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Transportation    and    Power. 

The  eoimty  aud  capital  city  are  served  by  two  trauscontiueutal  rail- 
ways, the  "Western  Pacific  aud  Southern  Pacific,  which  cross  the  county 
from  north  to  south.  The  Central  California  Traction  Company,  run- 
ning from  Sacramento  to  Stockton,  trives  connection  with  the  Santa  Fe 
system,  and  the  San  Francisco-Sacramento  electric  line  runs  southwest 
to  Oakland  and  San  Francisco.  A  third  electric  interurban  line,  the 
Sacramento  Northern,  runs  north  as  far  as  Chico.  Three  regular 
steamer  lines  ply  between  Sacramento  and  San  Francisco  on  the  river, 
giving  freight  and  passenger  service,  besides  which  there  are  numerous 
other  river  cargo  carriers.  Two  large  power  companies.  Pacific  Gas 
and  Electric  Company  and  Great  "Wesiern  Power  Company  supply 
electric  power  and  the  former  company  and  Sacramento  Gas  Company 
•supply  gas.  Transportation  and  power  needs  are  thus  seen  to  be  well 
supplied.    State  highways  radiate  in  all  directions  from  Sacramento. 

Mineral   Resources. 

Sacramento  County  has  been  an  important  gold-producing  district 
for  a  long  time.  Previous  to  the  enactment  of  anti-debris  laws  there 
was  considerable  hydraulic  mining  in  the  Folsom  district  and  the  gold 
production  from  this  source  aud  from  drift  mining,  was  as  high  as  half 
a  million  dollars  a  year.  In  1899  gold  dredging  began  and  gold  produc- 
tion reached  its  peak  between  1909  and  1917.  the  maxinumi  yield  being 
over  two  and  a  half  million  dollars  in  1913.  From  now  on,  production 
from  the  gold  dredgers  will  decline  rather  rapidly. 

As  a  by-product  industry,  utilizing  the  waste  rock  pUes  of  the 
dredged  land,  the  rock-crushing  industry  has  become  important  and  has 
grown  rapidly  with  the  increased  use  of  cement.  Saud  and  gravel  are 
also  dredged  in  large  quantities  from  the  American  River  bed. 

Brick,  tile  and  a  great  variety  of  clay  products  are  proiiueed,  using 
local  clay  mostly.  Natural  gas  is  supplied  for  domestic  use,  in  part 
from  wells.  Granite  is  quarried,  aud  platinum  metals  and  silver  are 
recovered  as  by-products  of  dredging. 

In  the  eastern  part  of  the  county  there  are  clay  deposits  which  have 
remaiued  undeveloped  because  of  lack  of  cheap  transportation.  This 
is  the  only  part  of  the  coiuity  that  is  not  covered  by  sand  and  gravel, 
and  the  older  rocks  are  exposed,  showing  numerous  quartz  veins  and 
stringers  which  have  yielded  many  gold  pockets.  Finally  the  sand  and 
finer  gravel  remaining  at  the  Ixittoms  of  the  dredger  rock  piles,  after 
the  upper  portions  have  been  removed  and  used  for  crushed  rock,  may 
one  day  be  worked  over  for  gold  that  escaped  from  the  original 
operations. 

CLAY    INDUSTRY. 

The  business  of  mauufacturing  clay  products  has  become  an 
important  one  in  the  county  and  a  great  variety  of  building  materials 
and  household  wares  are  being  made.  Local  clays  as  well  as  white  clay 
and  sand  from  Placer  and  Amador  couuties  are  used. 

Cannon  d-  Compunirs  Pottery  (formerly  Sacramento  Clay  Products 
Company  > .  Owner :  Cannon  &  Compauy.  a  close  corporation.  D.  A. 
Cannon,  president  and  general  manager.  Main  office,  400  Forum 
Building,  Sacramento.  Potterj-  and  clay  beds  are  at  Ben  Ali  siding, 
four  miles  from  Sacramento,  on  what  was  formerly  a  part  of  Raneho 


SACRAMENTO   FIELD   DIVISION.  3 

del  Paso,  adjoining  the  Southern  Pacific  main  line  and  state  highway. 
There  are  about  two  hundred  acres  in  the  holdings. 

About  sixty  per  cent  of  clay  is  mined  on  the  property.  White  clay 
and  sand  are  brought  from  Lincoln  and  lone  deposits  for  making  fire- 
brick and  are  mixed  .in  desired  proportions  with  the  local  clay  for 
making  other  products. 

The  clay  on  the  property  is  a  firmly  consolidated  yellowish  brown 
sandy  clay,  red-burning,  and  locally  called  'hardpan.'  It  is  covered 
by  a  layer  of  reddish  sandy  loam,  which  is  worked  and  marketed 
separately  for  molding  sand  (see  post).  The  'hardpan'  layer  varies  in 
thickness  but  the  entire  bank  is  similar  in  quality,  and  is  worked  to  a 
depth  of  fifteen  to  twenty  feet. 

Clay  is  dug  by  a  steam  shovel  and  horse  scrapers,  loaded  in  cars  and 
hoisted  to  tlie  plant,  where  it  is  dumped  and  aged  under  cover.  It  is 
fed  by  an  auger  feed  to  two  dry  pans  for  grinding,  after  which  a  bucket 
elevator  lifts  it  to  a  Hum-Mer  electric  .screen,  screening  to  desired  size 
depending  on  the  product  to  be  made.  The  clay  then  passes  to  storage 
bins,  pug  mill,  and  brick  or  tile  machines.  The  stiff  mud  process  is 
used.  The  products  manufactured  include  face  brick,  interlocking  and 
hollow  tile,  fire  brick,  hollow  brick,  Roman  brick  and  other  special  shapes 
and  sizes.  The  shrinkage  of  the  local  clay  is  one  in  thirteen,  which  is 
low  compared  with  the  white  clays  used,  and  shrinkage  of  different 
products  varies  with  proportions  of  the  clays  employed.  Fusibility  of 
tile  firebrick  is  above  3000  degrees  Fahrenheit  and  the  face  brick,  2100 
to  220(1  dearees  Fahreulieit.  For  burning  the  brick  and  tile  there  are 
five  dnwn-di'aft  round  kilns,  each  witli  a  capacity  of  70,000  to  80,000 
l)ricks.  Tiie  bricks  are  burned  five  days  and  tile  two  and  one-half  to 
three  days.  Clay  working  macliinery  is  operated  from  a  main  drive, 
using  a  200-h.p.  electric  motor,  and  crude  oil  fuel  is  used  for  the  kilns 
and  steam  sliovel.  There  is  a  spur  track  to  the  plant  from  the  railroad 
main  line.  Thirty-five  to  forty  men  are  employed  and  the  plant  has  a 
capacity  of  1000  to  1200  tons  "a  month. 

Interlocking  tile  is  used  for  bearing  walls.     This  tile  and  the  face 
brick  have  been  used  in  the  new  California  State  Life  Building  and  in 
other  large  buildings  recently  erected  in  Sacramento. 
Bibl:  State  Mineralogist's  Report  XV,  p.  404. 

Xatomas  Company  of  Califortiia.  An  interesting  possibility,  and  tlic 
promise  of  developing  another  by-product  of  gold  dredging  operations 
in  the  county,  has  been  brought  out  l)v  recent  experiments  by  this  com- 
pany. ]Muddy  water,  which  must  be  kept  out  of  the  river,  has  been  a 
serious  problem.  Lately,  tests  have  shown  that  this  water  in  the  dredge 
ponds  during  operation  carries  6%  to  10%  solids  by  weight,  and  the 
material  is  so  fine  that  little  of  it  is  coarser  than  200  mesh,  ranging  from 
that  size  up  to  20,000  mesh  as  tested  by  special  apparatus.  Chemically, 
it  is  a  claj-,  being  the  finer-sized  particles  of  the  reddish  'hardpan' 
deposit  of  the  older  terraces  formerly  occupied  by  the  river.  The  col- 
loidal constituents  are  noticeable  even  after  long  .standing. 

This  clay  is  of  interest  to  potters  because  of  its  extreme  fineness  and 
some  shipments  have  already  been  made  to  a  pottery  for  further  tests. 
It  will  probably  be  recoverable  cheaply  enough  to  permit  marketing  at 
a  reasonable  price. 
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MINERAL  PRODUCTION  OF 


Year 

Gold, 
value 

Silver, 
value 

Platinum 

Brick 

Ounces 

Value 

M. 

Value 

1880      

$342,514 

425.000 

400,000 

480.000 

270.000 

353.522 

280,000 

158,526 

150,000 

210.075 

193,585 

142,830 

121.900 

90,091 

70326 

145,873 

133,050 

93,050 

57.301 

115.906 

176.007 

229,034 

425.894 

335.646 

419.287 

668.382 

986.624 

790.973 

1.166.055 

1.669.814 

1.396.874 

1.S12.S26 

1.712.587 

2.503.633 

2.164,491 

2.131,813 

1,833,855 

1,919,581 

1.694,121 
1.714,79 

1.575,033 
1.690,662 
1.350,749 
1.331,227 

1881. 

"$i,o6o 

1882 

1883 

1884— - 

1883 

1886 

1887      

176 

1888 

1889    

1890— 

1891 

4 

1892      -     - 

1894      

11.250 
13,125 

8.700 

3.100 
11.000 
15.600 

8.900 
12,236 
10,492 
15.000 

4,500 
18,000 
12,000 
16.078 

7,936 

$56,250 

65,625 

1896    

44,200 

1897 

16,700 

1898    

44,000 

1899 

93,600 

1900 

=473 

«53 

330 

231 

75 

206 

3,640 

2,034 

1,621 

2,856 

4.606 

3.047 

3,544 

3.406 

3.481 

3.151 

3.578 

4,487 

4,637 
5,276 

4,534 
5.254 
3,392 
2,566 

53.400 

1901 

62.180 

78.19S 

1903 

120.000 

19(M 

20.000 

1905 

40 
U 

$700 
200 

130.000 

1906 

108,000 

1907 

128.624 

1908 

63,491 

1910 

13.017 
26.073 
22.535 
22.862 
9.920 
8.924 

and 

76,571 

161,535 

144,191 

1914..- 

223 
196 
195 

157 

7.108 
6.217 
8,892 

12,453 

160,923 

1915 

82,973 

91.615 

1917 

tUe     122,886 

79,312 

1919 

' 

1920 

248,433 

216,402 

1922 

259.263 

' 

327.636 

$35,933,513 

567.861 

J822 

$35,570 

$3,061,008 

'Includes  crushed  rock,  rubble,  rip-rap.  sand,  gravel,  pacing  blocks. 
'Recalculated  to  'commercial'  from  'coining  value'  as  originally  published. 
»3ee  under  "Inapportioned.' 
*State  Prison  use,  value  estimated,  as  none  reported. 
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SACRAMENTO  COUNTY.  1880-1923. 


Granite             1             Natural  gas 

1 

Miscel- 
laneous 
stone', 
value 

Miscellaneous  and  unapportioned 

Cubic  feet 

Value 

-M.Cubicfeet 

Value 

Amount 

Value 

Substance 



'J35.000 
"45,000 

$l'2,6i8 
28,074 
14,137 
13,105 
14,157 
7,926 
19,380 
18,176 
22,103 
32,386 
18,141 
13,936 
151,477 
235,210 
164,592 
131,037 
197.733 
238,476 
253,235 
284,127 
194,718 

199,839 

262,689 
276,732 

180,563 
386.911 
412.667 
649.939 

62.339 
4.000 
1.145 
3.139 
2.882 
136 
2,222 
4.458 
1.614 
1,779 
4,625 

44  l.'il 

$1,500 

15.000 
12,000 
11.750 

S12,000 
10,000 
11,750 

1  524 

2  137 

2  635 

316 

38.550 
31.680 
39,200 
43.564 
60,225 
60,223 
.unnn 

31.200 
30,518 
39,200 
43,564 
52,874 
52,874 
55,000 
60.000 
49.203 
83.890 
96,000 
36,000 
40,000 
54,000 

20  471 

4,327 

10  905 

44  151 

314,438 

Unapportioned,  1900-1909 

6«6&4  '        59  947  1           49  203 

90,900 
100,000 
72,000 
80,000 
108,000 

i 

(    227  lbs. 

16 

46,000 

27,000 

410 

61,235 

113,000 
61,395 
57.591 
56.196 

111,991 
93,907 

Lead. 

\    310  tone 

Potter>'  clay. 

( 

\  

39.469 

51.500 

30.740 

' 

'    «20.I98 

3926,397 

$758,073 

$4,433,484 

944.995 
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California  State  Life  Building,  Sacramento,  showing:  rear  wai..    ...      .    ...ui  Cannon  & 

Company's  face  brick.  This  company  manufactures  132  shades  uf  face  brick,  and 
the  numerous  shades  give  constantly  changing  effects  at  different  times  of  day. 
(Photo  by  courtesj-  of  the  company.) 

Panama  Pottery.  Owner,  Panama  Pottery  Company,  Incorporated, 
a  close  corporation.  Victor  Axelson,  president.  Andrew  Anderson  and 
Grustav  Johanson,  principal  owners.  Address :  Post  office  box  797,  Sac- 
ramento. Plant  is  jvist  south  of  Sacramento  city  limits  near  Twenty- 
first  street  road. 

This  company  owns  no  clay  deposits  at  present,  but  buys  red-burning 
clay  locally  and  white  clay  from  Lincoln  and  lone.    They  manufacture 
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Fancy  garden  potltry,  maiiufaclui<;d  i>y  Panama  Pottery  Company,  Sacramento. 

all  kinds  of  household  stoueware,  including  jars,  water  coolers  and 

filters,  jugs,  mixing  bowls,  pitchers,  etc.  They  also  make  fancy  garden 
pottery  and  common  and  fancy  t3ower  pots.  The  company  has  jtist 
received  patents  on  a  new  one-piece  mold  for  embossed  flower  pots 
and  are  exclusive  makers  of  this  line  which  is  made  from  white  clays, 
burning  cream  color. 

Clay  for  the  various  products  is  crused  in  a  dry  pan  and  elevated  to 
a  shaldng  screen,  30-mesh.  It  is  then  temi>ered  and  run  through  the 
pug  mills,  aged  and  run  through  the  pug  mill  again.  After  molding, 
it  stands  for  a  short  time  on  shelves  and  is  taken  thence  to  the  dryer. 
White  ware  is  burned  48  to  52  hours  at  a  temperature  of  2,200  degrees 
Fahrenheit,  and  red  ware  37  to  42  hours  at  a  temperature  of  1800 
desrees  Falirenlieit. 


-;  road,  just  south 


SACRAMENTO    FIELD    DIVISION. 


9 


Equipment  at  tlie  plant  includes  two  pug  mills,  a  drypan,  glaze 
•rrinder,  one  tiowcr  pot  machine,  three  jolly  wheels,  shaking  screen,  and 
two  downdraft  kilns  with  a  total  capacity  of  16,000  gallons  of  stone- 
ware. Crude  oil  is  used  for  firing  the  kilns,  and  electricity  for  power. 
Sixteen  men  are  employed.  About  ten  days  are  required  for  a  complete 
run,  from  setting-  to  the  time  of  drawing.  The  market  for  the  goods 
is  mostly  in  central  California  and  deliveries  are  nearly  all  by  auto- 
iriobile  truck. 

tiacramcnto  Bikk  Cornpanij  (formerly  Riverside  Brick  Yard).  A 
stock  company,  sul)sdiary  to  Sacramento  Navigation  Compan\\  W.  P. 
Dwyer,  president.  A.  J.  Foster,  general  manager.  II.  K.  Johnson. 
secretary,  ilain  office,  P'ront  and  N  streets,  Sacramento.  Brick  plant 
is  three  miles  .south  of  Sacramento  city  limits,  near  Sacramento  River. 


The  company  makes  conuiion  brick  exclusively.  The  deposit  is  clay, 
sand  and  loam,  with  no  hardpan,  and  is  worked  about  16  feet  deep  by  a 
steam  shovel  and  drag-line  scraper.  Clay  is  loaded  into  four-ton  side 
dump  cars  and  hauled  in  trains  by  dinkey  locomotives  to  the  plant, 
where  it  is  dumped  into  rolls,  elevated  to  the  pug  mill  and  tempered. 
It  passes  thence  to  a  soft-mud  brick  machine  where  bricks  are  pressed 
and  cut  and  dusted  with  ground  red  grog  from  an  outside  grog  grinder 
and  storage  bin.  From  the  brick  machine  the  bricks  pass  by  wire 
cableway  to  steam  rack  dryers,  where  they  are  dried  about  18  hours. 
They  are  then  l)urned  in  open-draft  field  kilns  for  seven  days  at  a 
temperature  of  1.700  degi'ees  to  1.750  degrees  Fahrenheit.  The  kilns 
contain  from  400,000  to  .)00,000  bricks  each.  Shrinkage  in  burning  is 
about  6%.  The  plant  has  a  daily  capacity  of  sixty  thousand  bricks 
and  employs  a  crew  of  sixty  men.  Crude  oil  is  used  for  burning  bricks, 
for  the  steam  shovel  and  locomotives,  and  electric  power  for  operating 
machinery.  The  direct  operation  of  the  brick  machine  requires  only 
three  or  four  men. 

The  company  has  another  plant  lietwecn  the  i)resent  site  of  operation 
and  the  river,  but  this  has  been  abandoned.  It  was  formerly  operated 
at  a  daily  capacity  of  125,000  bricks  during  the  dry  season  only,  but 
the  present  operations  are  carried  on  steadily. 

Bibl:  State  Mineralogist's  Report  XV,  p.  403. 
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Miiddox  Pottery.  Thirtieth  aud  L  streets,  Sacramento.  H.  C. 
Muddox  Company,  owner.     H.  C.  Muddox,  president. 

This  company  operates  a  plant  for  the  manufacture  of  sewer  pipe 
and  chimney  ware.  They  own  some  land  at  Carbondale,  Amador 
Coiinty,  where  they  dig  clay,  and  also  buy  some  common  clay  locally. 


PETROLEUM. 

Several  wells  lun'c  been  drilled  in  Sacramento  County  in  search  of 
oil  but  t(i  (late  none  of  these  have  lieen  productive.  In  general,  it  may 
be  said  that  we  have  no  evidence  of  a  positive  character  one  way  or  the 
other,  and  there  is  no  basis  at  present  for  any  final  decision  as  to 
whether  or  not  oil  underlies  the  Sacramento  Valley.  The  wells  that 
have  been  drilled  have  not  been  deep  enough  to  penetrate  the  entire 
thickness  of  sedimentary  strata  deposited  in  the  valley,  and  the  fact 
that  they  have  not  encountered  oil  is  not  proof  that  oil  does  not  exist. 
On  the  other  hand,  the  valley  is  so  deeply  filled  with  sand  and  gravel 
of  relatively  recent  age,  that  if  oil-bearing  formations  do  exist,  and  if 
the  structure  of  these  formations  is  such  as  to  favor  the  retention  of  oil 
in  commercial  quantities,  we  have  no  means  of  proving  it  except  by 
drilling.  Every  foot  of  the  valley  is  covered  by  a  thick  layer  of  recent 
formations,  which  completely  covers  the  older  sedimentary  foi-mations 
and  hides  every  hint  of  structure.  The  thickness  of  these  recently 
deposited  beds  is  uncertain  in  the  valley  proper,  as  wells  drilled  about 
I^OOO  feet  deep  in  and  near  Sacramento  have  not  penetrated  the  entire 
series  of  sedimentary  beds.  Due  to  the  scarcity  of  fossils  in  these  beds 
and  the  fact  that  shell  remains  and  casts  coming  out  of  the  Avells  are 
smashed  to  small  bits  by  the  drill,  no  characteristic  fossils  have  been 
identified,  so  far  as  the  writer  has  been  able  to  find  from  inquiries 
made  in  the  case  of  all  wells  drilled  in  later  years  to  any  important 
depth.  The  physical  appearance  of  sand  and  shale  coming  from  these 
wells  (which  is  not  a  safe  criterion)  suggests  that  the  lower  portions  of 
several  of  the  deeper  wells  are  in  Cretaceous  beds.  Considerable  stress 
has  been  put  by  promoters  on  surface  features.  These  features  are 
probably  the  result  of  erosion  by  modern  streams  and  have  no  connec- 
tion with  underground  sti'ucture  in  the  valley  proper.  So  far  as 
could  be  learned,  the  gas  encountered  in  many  wells  in  this  valley 
is  'dry'  marsh  gas,  giving  no  sign  of  the  presence  of  petroleum. 

Associated  Developm.ent  Company  drilled  two  wells  one-half  mile 
northwest  of  Clay  station  in  the  southeast  corner  of  the  county. 
Mitchell  No.  1  well  reached  a  depth  of  1900  feet,  where  w'ork  was 
stopped  without  result.  Mitchell  No.  2  well  was  drilled  to  a  depth 
of  2963  feet  and  some  cuts  of  oil  in  chloroform  were  exhibited,  but  no 
oil  was  brought  in. 

The  surface  in  this  district  is  mantled  by  gravel  and  sand.  The  two 
wells  are  upon  a  slight  ridge  with  its  long  axis  striking  northwest,  but 
this  ridge  is  probably  an  erosion  feature.  The  lone  beds  are  the  only 
ones  positively  identified,  but  the  physical  character  of  sand  brought 
up  is  similar  to  the  Cretaceous,  in  which  the  holes  are  probably 
bottomed. 

Other  wells  were  drilled  a  few  years  ago  near  Clay.  One  of  these 
struck  a  pocket  of  gas  which  was  ignited  and  burned  for  some  time.    No 


sackameNto  field  division.  11 

oil  was  brought  in,  although  a  report  was  given  out  that  traces  of 
IJaraffin  base  oil  had  l)een  found.  No  samples  of  this  were  available 
when  the  writer  visited  the  pi'operty,  although  the  derrick  showed  the 
effects  of  the  gas  fire  that  had  partly  consumed  it.  It  is  presumed  this 
gas  was  the  'dry'  natural  gas  found  in  so  many  places  in  the  valley. 

Central  Petroleum  Company  has  under  lease  and  option  256  acres 
of  land  in  Lot  15,  Sec.  53,  T.  fl'  N.,  R.  6  E.,  about  a  mile  and  a  half  east 
of  Del  Paso  Park.  A  prospect  well  has  been  drilled  with  a  rotary  rig 
to  a  depth  of  2863  feet  and  has  .iust  been  cemented  (January  13)  pre- 
l)aratory  to  a  test  of  a  reported  oil  sand  near  the  bottom  of  the  well. 
The  date  of  te.st  will  be  a  few  days  after  these  notes  go  to  the  printer, 
precluding  the  possibility  of  giving  the  result  of  tests  in  this  report. 

NATURAL   GAS. 

The  fact  that  numerous  wells  drilled  in  the  Sacramento  and  San 
Joaquin  valleys  have  brought  in  flows  of  gas,  has  been  cited  by  many 
as  an  indication  of  oil,  but  none  of  these  gas  wells  has  ever  given  any 
oil  indications,  the  gas  being  methane  principally,  with  small  amounts 
of  inert  gases  such  as  nitrogen  and  carbon  dioxide.  Gas  has  been 
encountered  in  Sacramento  Countv  at  depths  ranging  from  a  few 
hundred  feet  to  3000  feet. 

Sacramento  Gas  Conipantj.  Main  office,  916  Sixth  street,  Sacramento, 
Jens  C.  Jensen,  manager.  This  company  is  at  present  supplying  a  large 
number  of  customers  with  ga.s  from  seven  wells,  located  near  Eighth 
avenue  and  Sacramento  River,  near  American  River  at  the  end  of 
Twenty-third  street  and  along  Sacramento  River  near  Riverside  boule- 
vard. "  The  wells  vary  in  depth  from  1700  feet  to  3000  feet.  They  are 
artesian  welLs,  giving  immense  flows  of  warm  salt  water,  from  which 
the  gas  separates  at  the  top  of  the  wells  and  is  caught  in  traps  and 
stored  in  large  containers.  Some  gas  is  manufactured,  as  the  natural 
supply  is  not  sufficient  to  fill  all  demands. 

The  manager  states  that  there  has  been  no  dimnnition  in  the  amount 
of  gas  flowing  from  the  wells  in  the  past  ten  years,  but  that,  in  fact,  the 
present  total  output  of  seven  wells  is  considerably  greater  than  the 
former  supply  from  eight  wells.  Output  has  been  stimulated  artificially, 
and  is  approximately  300,000  cubic  feet  daily  now.  It  appears  that  the 
productive  life  of  the  well  depends  largely  upon  the  care  with  which  it 
is  cased  and  the  life  of  the  casing.  Uncased  wells  choke  up  with  sand 
usually  within  a  few  years  after  they  are  drilled.  The  gas  issuing  from 
these  wells  is  stated  to  be  'dry'  marsh  gas,  averaging  84%  methane, 
the  balance  being  nearly  all  nitrogen.  The  product  is  clean  and  has 
a  high  heating  value.  The  flow  of  gas  is  said  to  decrease  in  winter 
because  of  increased  water  pressure. 

Bibl:  State  ]\Iineralogist's  Report  XV,  p.  405.    ' 


Sacramento  is  one  of  the  leading  gold-producing  counties  in  the  state, 
by  reason  of  the  dredging  operations,  which  are  now  carried  on  l)y  one 
company.  A  little  drift  mining  and  pocket  mining  is  carried  on,  but 
the  resulting  gold  production  is  small  and  irregular. 

^~    2—37083 
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The  laud  suitalile  foi"  S'oltl  dreds'intr  in  this  district  extended  from 
Blue  Ravine,  six  miles  above  Folsom,  along  the  present  and  former 
eonrses  of  American  River  to  nine  miles  below  Folsom,  and  is  three 
miles  wide  in  places,  with  most  of  the  payable  gravel  on  the  south  side 
of  the  river.  Both  the  present  river  and  the  ancient  courses  and 
terrace  levels  have  been  worked.  The  ground  varies  in  depth  from 
20  to  70  feet,  but  at  present  is  being  dredged  30  to  55  feet  deep.  The 
upper  portion  of  the  terrace  gravels  is  covered  by  hardpan  and  clay, 
the  entire  bank  being  clayey  and  hard  to  dig. 

The  pioneer  dredger  ^  wa.s  put  in  operation  in  this  tield  in  April, 
1899,  by  the  Colorado  Pacitie  Gold  Dredging  Company.  It  was  a  Risdon 
boat,  with  buckets  of  three  and  one-fourth  cubic  feet  capacity.  Four 
companies  followed  and  worked  until  January,  1909,  when  they  were 
consolidated  under  the  corporation  name  of  Natomas  Con.solidated  of 
California.  The  Ashburton  ^lining  Company  finished  its  ground  in 
1913.  The  only  other  remaining  company,  the  Wilkes-Barre  Dredging 
Company,  sold  out  to  the  Natomas  Consolidated  (now  Natomas  Com- 
pany of  California)  in  1916,  leaving  that  firm  alone  in  the  field. 

A  tabular  history  of  Sacramento  County  dredgers  was  published  in 
the  Fifteenth  Report  of  the  State  Mineralogi.st.  Also  some  notes  on 
the  subject  were  published  in  1917  in  Bulletin  85  of  the  State  Mining 
Bureau. 

In  1916,  eleven  dredgers  were  in  operation  in  this  district,  and  in 
1917  about  twenty  million  yards  of  gravel  were  handled  l)y  ten  dredgers, 
compared  with  six  boats,  handling  about  thirteen  million  cubic  yards 
per  annum  at  present. 

Besides  the  ground  dredged  out,  and  that  controlled  by  the  Natomas 
company,  there  remain  a  few  small  parcels  of  land  in  the  di.strict  that 
might  be  profitably  dredged  if  the  acreage  were  large  enough  to  justify 
installation  of  a  dredger.  W.  H.  McDerby  of  Folsom  ha.s  one  such 
small  projierty.  There  is  also  some  ground  left  in  Blue  Ravine,  which 
is  said  to  be  held  by  parties  not  desiring  to  sell  for  dredging.  Blue 
Ravine  is  a  shallow  draw  extending  from  near  Mormon  Bar,  on  the  river 
above  Folsom,  southerly  across  the  region  east  of  the  town  and  is 
underlain  by  an  old  gravel  channel,  which  wa.s  partly  drifted  out  in 
early  days. 

Some  dredging  has  also  been  done  on  Cosumnes  River  between  Bridge 
House  and  IMichigan  Bar.  The  Indiana  Gold  Dredging  Company 
operated  for  several  years  there.  They  had  an  old  dredger  from 
Oroville  which  had  75  buckets  of  four  cubic  feet  capacity  and  dug  27 
feet  below  water.  The  ground  was  about  30  feet  deep,  of  which  the 
upper  15  feet  were  reported  to  be  unprofitable  to  work.  This  over- 
burden is  similar  to  the  terrace  deposits  now  being  dredged  by  the 
Natomas  company,  and  equally  hard  to  dig.  The  ground  averaged 
10  cents  a  yard  in  1917.  The  exact  acreage  of  possible  dredging  ground 
left  here  is  unknown,  1)ut  is  believed  to  lie  not  more  than  enough  for 
one  small  dredger,  as  only  160  acres  had  been  proved  and  ]iart  of  this 
was  worked  out. 

'California  State  Mining  Bureau  BuUetin  S.";.  p.  27.  et  .=!eci. 
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Nafomas  Compan])  of  Califoniid.  Emery  Oliver,  general  manager, 
Forum  Building,  Sacramento  ;  L.  D.  Hopfield,  manager  of  gold  dredging 
department.  Natoma;  R.  G.  Smith,  mining  engineer.  The  repair  shops 
and  headquarters  of  the  dredging  department  are  at  Natoma. 

This  company  is  now  operating  six  dredgers.  The  ground  near 
Folsom  and  Natoma  and  on  the  present  river  has  been  finished  and  all 
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eling  dredger 


operations  are  now  two  to  three  mile.s  south  and  west  of  Natoma  and 
a  mile  southeast  of  Citrus,  in  tlie  older  and  higher  terrace  gravel  of 
quaternary  age  deposited  60  to  100  feet  higher  than  the  present  level 
of  the  river  and  a  mile  and  a  half  or  more  south  of  its  present  course. 
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The  gravel  is  covered  by  liardpan  and  is  mixed  with  clay,  the  whole 
bank  havinsr  a  reddish  color  and  coutaininar  so  mnch  clay  that  it  stands 
without  caving  and  is  much  more  expensive  to  dig  than  the  present -river 
deposit.  The  boulders  are  more  or  less  decomposed,  indicating  great 
age.  Two  dredgers  are  digging  to  a  depth  of  30  feet,  two  about  50  feet 
and  two  55  feet  below  water  level.  One  dredger  was  reconstructed  and 
put  on  this  ground  in  1919.  one  in  1922,  and  one  in  192-1. 

The  tailing  disposal  equipment  on  all  the  dredgers  but  one  has  been 
remodeled  so  that  the  land  is  left  approximately  level  after  dredging. 
This  is  accomplished  by  drunping  cobbles  near  the  dredge,  and  running 
the  finer  tailing  out  farther,  covering  the  coarse  rock.  (See  illustration.) 
When  this  equipment  was  first  installed,  it  was  hoped  that  the  land 
would  be  left  in  shape  so  it  could  be  planted,  and  some  small  areas 
have  been  set  out  to  trees  and  vines,  but  results  were  not  up  to  expecta- 
tions, as  the  finer  sediment  could  not  be  held  where  wanted,  iluddy 
wat^r  has  been  a  serious  problem,  as  it  has  to  be  kept  out  of  the  river 
as  much  as  possible.  The  area  of  proved  dredging  land  has  been 
increased  since  1917.  but  while  the  lUtimate  exhaustion  of  the  placers 
has  thus  been  postponed,  the  boats  will  be  retired  at  intervals  beginning 
in  1926  or  1927. 

Three  of  the  dredgers  are  equipped  with  Xeill  jigs  and  the  recovery 
with  these  has  been  improved.  The  beds  have  l)een  flattened  and  the 
velocity  of  approach  of  the  feed  to  the  jigs  has  been  lessened.  It  has 
been  foiind  that,  barring  accidents,  and  breakage  the  most  of  the  dredger 
machinery  wiU  last  about  as  long  as  there  is  any  ground  left  in  the 
field.  The  wooden  hulls,  made  from  Oregon  pine,  last  about  ten  years, 
one  exception  at  Oroville  having  lasted  eighteen  years.  A  steel  hull 
that  had  been  used  twelve  years  was  recently  moved,  repaired  and  set 
up  ^ain  with  a  promise  of  lasting  another  ten  or  twelve  years.  The 
minimum  operating  cost  at  present  is  five  and  one-half  cents  to  six 
cents  a  yard,  the  average  being  six  and  one-half  cents.  The  cost  oi 
operation  in  this  district  is  much  higher  than  at  Oroville.  due  to  greater 
amount  of  electric  power  u^e<l  and  loss  of  capacity  because  of  muddy 
water  and  trouble  in  disposing  of  it. 

Tile  power  bill  for  a  dredger  with  15-cubic-foot  buckets,  handling 
an  average  of  3.50  cubic  yards  an  hour  in  this  district,  is  r^orted  by  the 
company  to  average  $1..500  a  month  more  than  for  the  saiu^Siie  dredger 
in;the  Oroville  district,  digging  an  average  of  357  cubic  yards  an  hour. 
A  dredger  digs  about  three-fourths  as  much  in  a  year  in  this  clayey 
terrace  gravel  as  it  could  in  the  loose  present-day  river  gravel.  True 
bedrock  has  not  been  reached  in  this  part  of  the  district,  the  dredgers 
digging  to  a  false  bedrock  of  lava  ash. 

The  dredgei-s  handle,  monthly,  from  150.000  to  225.000  cubic  yards 
each  and  a  total  per  annum  of  about  13,000,000  cubic  yards.  About 
250  men  are  employed  in  the  dredging  department. 

Bibl:  State  ^Vlineralogist's  Keport  XT,  pp.  405-413. 

State  :Minins   Bureau   BuU.    So,   pp.   20.    21.   27.   29.    97-9S: 

Bull.  57.  pp.  200-204. 
r.  S.  Bureau  of  Mines  Bull.  127.  pp.  95.  99,  139-141.  164-174. 
186. 
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DEIFT    MINES. 

This  kind  of  mining  has  nearly  ceased  in  the  county,  although  a  few 
men  still  earn  a  little  in  this  way.  There  are  a  few  places  of  small 
acreage  left  bv  the  dredgers  that  might  be  drifted.  It  is  also  possible 
that  some  of  the  deeper  ground,  below  the  level  reached  by  dredging, 
carries  here  and  there  a  pay  lead.  But  the  few  recent  efforts  to  find 
the  remaining  sections  of  a  deep  'blue  lead'  have  failed. 

Buckeye  Flat  Mining  Company.  J.  J.  Smith  et  al.,  owners.  Property 
is  on  Alder  Creek,  oue  mile  west  of  Natoma.  George  White  and 
:\I.  Tueher  are  in  partnership  with  the  owners  and  are  working  on  the 
property. 

An  outcrop  of  pay  gravel  was  discovered  in  the  bank  of  Alder  Creek, 
and  a  prospect  shaft  was  sunk  a  few  hundred  feet  east  of  this,  .iust 
north  of  the  state  highway.  At  a  depth  of  12  feet  they  entered  the 
gravel  which  is  said  to  prospect  well  for  a  thickness  of  4J  feet.  A  small 
headframe  was  put  up,  a  gravel  yard  and  sluices  built,  and  a  length  of 
about  30  feet  ha-s  Ijeen  drifted  and  the  gravel  will  be  washed  as  soon 
as  water  is  available.  A  pump  and  engine  are  being  installed  to  pump 
water  to  sluices  from  Alder  Creek,  which  passes  near  the  shaft.  Six 
hundred  feet  northeast  of  this  shaft,  another  was  sunk  40  feet  deep, 
encountering  similar  prospects  at  a  depth  of  20  feet.  This  is  underlain 
by  gray  lava  ash  and  cobbles. 

Cecilia  Barrett,  170  East  Cleveland  Avenue,  Stockton,  owns  a  placer 
mining  property  of  about  35  acres  in  the  SWj-  of  Sec.  1,  T.  7  N. ; 
R.  8  E. ;  and  the  Ei  of  NEl  of  Sec.  2,  T.  7  N..  R.  8  E.,  near  Michigan 
IJar.    This  was  formerly  known  as  the  Martin  Welch  claim. 

Little  interest  is  .shown  by  landowners  in  the  foothill  section  of  this 
county  in  mineral  possibilities  of  their  lands,  and  such  lands  are  devoted 
for  the  most  part  to  winter  grazing. 

QUARTZ  OR  LODE  MINES. 

For  a  width  of  three  to  four  miles  along  the  easterly  county  line,  the 
older  rocks  of  the  bedrock  series  are  exposed  as  the  valley  passes  into  the 
rolling  footliills.  The  westerly  members  of  this  rock  series  are  diabase, 
ai)i])]iiliolite,  and  quartz  diabase,  followed  on  the  east  by  beds  of  Mari- 
I»osa  black  slate  with  a  total  width  of  one  to  two  miles.  At  places  in 
the  slate,  and  on  the  ea.st  of  it,  araphibolite  and  diabase  recur. 

Forming  an  interesting  feature,  and  not  shown  on  the  geologic  map, 
are  the  dikes  which  traverse  the  black  slate  beds,  having  the  same  strike 
as  the  slate  laminae.  These  are  ba.sic  dikes,  carrying  considerable  pyrite 
and  usually  altered.  Associated  with  them  are  gold-bearing  quartz 
veins  and  stringers.  The  slate,  dikes  and  larger  veins  strike  northwest 
and  dip  east.  The  dikes  where  fresh  are  apparently  diabase.  Cross 
stringers  are  in  evidence  where  the  dikes  widen  or  have  been  stripped. 
Rich  pocket  shoots  occur  in  the  quartz  and  dike  material  evidently 
where  cross  stringers  or  zones  intersect  the  main  belt.  The  amphi- 
bolite  schi.st  on  the  east  or  hanging  wall  side  of  the  black  slate  also 
carries  these  pocket  deposits,  some  in  small  frozen  bunches  of  quartz, 
and  some  apparently  in  joints  in  the  schist  itself. 

On  the  E.  L.  Butler  Ra»ch,  adjoining  the  Mills-White  Rock  road  in 
Sec.  20,  T.  9  N.,  R.  8  E..  considerable  surface  mining  and  shallow  work 
has  been  done  in  the  slate  and  schist. 
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On  the  .1/.  E.  Siraif  Ranch,  ten  miles  south  of  Folsoni  in  See.  4,  T.  8 
X..  R.  8  E.,  is  the  site  of  the  early-day  plaeer  mining  camp  and  stage 
station  called  Walltowu.  The  ravines,  depressions  and  hillsides  as  high 
as  water  could  be  brought,  were  mined  off  with  rockers  and  sluices.  The 
deposit  was  the  material  from  the  erosion  of  the  slate,  quartz  and  amphi- 
bolite  in  the  viciuity  and  had  not  been  transported  or  water  worn.  It 
was  shallow,  not  usually  over  two  or  three  feet  deep,  and  was  stripped 
down  to  the  hard  rock. 

On  this  ranch  several  shallow  shafts  have  been  sunk  and  a  number  of 
moderate-sized  pockets  foiuid.  The  best  of  these  was  along  a  vein  at 
the  contact  of  a  dike  and  the  black  slate.  The  main  vein  dipped  ea.st 
and  the  pocket  shoot  pitched  south  in  the  plane  of  the  vein,  evidently 
being  along  the  inter.section  of  a  south-dipping  vein  striking  east,  with 
the  main  vein  which  strikes  northwest.  This  shoot  was  followed  down 
about  thirty  feet  and  mint  receipts  show  a  production  of  over  .^8,200 
from  it  during  1916,  when  the  last  work  was  done.  Most  of  this  was 
recovered  by  use  of  a  mortar. 

There  is  an  old  two-stamp  quartz  mill,  several  gasoline  engines,  small 
air  compressor,  jaekhamer  drill,  and  blacksmith  shop  on  the  property 
which  contains  120  acres.    Address  Carl  D.  Strait.  Folsom. 

GRANITE. 

Fohoiii  Granite  Qiiariij  is  within  tlie  grounds  of  the  state  i)rison  on 
the  east  bank  of  American  River  .just  upstream  from  Folsom.  The  rock 
is  granodiorite.  The  quarry  is  operated  by  the  pri.son  authorities,  using 
convict  labor,  and  a  great  deal  of  the  stone  has  been  used  in  the  prison 
buildings,  walls  and  other  works  on  the  property,  as  well  as  for  railroad 
balla.st. 

Bibl:  State  Mineralogist's  Report  XV,  p.  116:  X.  p.  511. 

MISCELLANEOUS  STONE. 
GRAVEL,   CBrSHED   ROCK.   SAND. 

American  Hver  Sand  and  Gravel  Company.  W.  S.  Hatch,  president. 
San  Francisco.  Home  office,  Perkins,  Sacramento  County.  G.  S.  Tyler, 
vice  president  and  general  manager  at  plant.  This  is  a  close  corpora- 
tion operating  a  plant  near  ^Mayhews  on  the  Placerville  branch  of  the 
Southern  Pacific  Railroad.  They  produce  crushed  rock,  screenings, 
sand  for  concrete  and  plaster,  and  pea  gravel. 

The  deposit  is  an  old  back  channel  of  American  River.  Digging  is 
done  with  a  Brownhoist  crane  with  li-cubic-yard  bucket,  which  loads 
the  sand  and  gravel  into  a  6-yard  car.  This  is  hauled  by  a  Phnnouth 
gasoline  locomotive  one-fonrth  mile  to  the  plant  and  hoisted  in  a  coun- 
terbalanced skip  to  the  top  of  the  plant,  where  it  is  screened  and  the 
cobbles  over  3i  inches  are  returned  to  the  ground  to  a  Buchanan 
crusher.  A  sand  .jacket  on  the  first  screen  diverts  the  sand  and  pea 
gravel.  It  was  a  problem  to  wa.sh  the  sand  clean  enongh  to  use  for 
plaster.  This  was  solved  by  installing  Butters  distributors,  which  have 
been  yielding  an  excellent  product. 

After  removal  of  the  sand  and  crushing  of  the  large  oversize,  the 
rock  is  re-screened,  the  oversizes  going  througli  a  Sxaiions  disc  crusher, 
and  the  different  sized  products  are  stored  in  bins  in  the  lower  part  of 
the  building,  and  over  a  spur  track  where  railroad  cars  are  loaded. 
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Coarse  (/nislied  rock  is  used  for  railroad  liallast.  and  eruslied  rock  up 
to  l]-inch  size  for  concrete  work.  Topping  sand  or  jiravel,  from  one- 
eightli  to  three-sixteenths  inch  is  used  for  topping  concrete  surfaces, 
and  washed  sand  is  used  for  i)laster  and  concrete.  Tlie  plant  employs 
15  men  and  has  a  capacity  of  500  cuhie  yards  a  day.  Besides  the  equip- 
ment mentioned,  and  the  numerous  trommels,  elevators  and  conveyors, 
there  is  a  dragline  scraper  which  has  been  used  in  working  the 
propert\'. 


Capiful  Saud  mid  Gravel  Coinpainj  ( formerh-  Sacramento  Sand 
Company).  Oflice  at  plant,  which  is  on  the  north  liank  of  the 
American  River  near  Twelfth  street  liridge. 

Sand  is  raised  by  a  6-inch  sand  pump  from  behind  a  sand  bar  in 
American  River.  The  product  from  the  pump  i.s  discharged  upon  a 
stationary  inclined  screen  at  the  top  of  a  tower  75  feet  high.  Coarse 
rock  and  debris  are  screened  off,  and  clay  and  mica  are  floated  off 
through  an  overrtow  below  the  screen.    The  sand  runs  through  pipe  to 
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a  storage  pile  over  a  tunnel  into  which  trucks  can  drive  and  be  loaded 
by  gravity.  Gravel  is  dug  by  drag-line  scraper  from  Arcade  Creek, 
eleven  miles  northeast  of  Sacramento. 

Most  of  the  production  is  delivered  direct  to  customers  in  Sacra- 
mento and  vicinity  by  truck.  As  many  as  13  trucks  are  used  for 
hauling  in  the  dry  season,  when  about  20  men  are  employed,  but  the 
force  is  smaller  in  winter.  The  sand  pump  is  mounted  on  a  barge  and 
operated  by  electric  motor.  It  has  a  capacity  of  about  35  cubic  yards 
an  hour. 

Coast  Rock  and  Grai'd  Company  (formerly  Natoinas  Company  No.  1 
Plant).  This  company  in  1920  leased  from  Natomas  Company  of  Cali- 
fornia the  rock  deposits  left  from  gold-dredging  operations  in  the 
Fairoaks-Folsora  district  and  the  latter 's  large  rock  crushing  and 
sizing  plant  one-half  mile  southeast  of  Fairoaks.  Main  office  of  com- 
pany. 500  Call  Building,  San  Francisco.  Fred  Wood,  president;  A.  D. 
Hadsel,  operating  manager;  William  Hathaway,  superintendent  of 
Fairoaks  plant. 

The  plant  was  described  in  the  Fifteenth  Report  of  State  Mineral- 
ogist, since  which  time  there  have  been  few  changes  in  equipment  or 
mode  of  operation.  The  upper  portion  of  the  rock  piles  consists  mostly 
of  cobbles  and  pebbles,  the  sand  and  silt  having  settled  to  the  bottom. 
Only  the  coarser,  upper  part  of  the  piles  is  worked,  leaving  the  bulk 
of  finer  material.  A  steam  shovel  digs  and  loads  the  rock  into  5-ton 
cars  which  are  hauled  in  train.s  of  seven  ears  by  dinkey  locomotive  a  mile 
or  more  to  the  plant.  The  cars  dump  to  a  large  belt  conveyor  380  feet 
long,  which  takes  the  material  to  a  large  revolving  screen,  where  sand, 
mud  and  fine  gravel  are  washed  out,  passing  down  a  sluice  box  fitted 
with  riffles  to  catch  the  small  amount  of  gold  present.  The  coarse  rock 
discharged  by  this  trommel  passes  by  conveyor  to  the  crushing  plant, 
where  it  undergoes  successive  stages  of  crushing  and  screening,  pro- 
ducing various  products  which  are  finally  distributed  to  different  piles 
by  a  system  of  belt  conve.vors.  A  Brownhoist  crane  is  used  for  loading 
railroad  cars  from  the  piles.  Ample  spur  track  facilities  are  supplied, 
connecting  with  the  Placerville  branch  of  the  Southern  Pacific  Com- 
pany.    Electric  power  is  used  in  the  crushing  plant. 

When  full  handed,  the  plant  employs  50  men  and  has  a  capacity  of 
2400  tons  a  day.     The  following  products  are  sold: 

Screenings  (dust  to  three-eights  inch). 

Crushed  rock  in  three  sizes :  Three-fourths  inch,  1|  inches  and  2^ 
inches. 

Washed  gravel  in  three  sizes:  Three-eighths  inch,  1|  inches  and  li 
inches. 

Approximately  100  acres  have  l)een  worked  off  and  several  hundred 
acres  more  remain. 

This  is  an  example  of  a  plant  marketing  the  wa.ste  from  a  mining 
operation  where  the  profits  per  yard  from  the  waste  probably  exceed 
tliose  from  the  original  gold  dredging. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  413-415. 

Pratt  Building  Material  Company.  C.  F.  Pratt,  president.  Main 
office.  518  Hearst  Building,  San  Francisco.  The  sand  plant  is  on  the 
south  side  of  American  River  near  the  Twelfth  street  highway,  .just 
north  of  Sacramento  city  limits.    M.  M.  Albee,  superintendent  of  plant. 
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Saud  is  dredged  from  American  River  channel  by  a  Sauerman  drag- 
line bucket,  raised  to  the  plant  and  washed,  screened  and  stored  in  bins 
above  the  spur  track  for  sale. 

The  saud  is  used  for  brick  mortar  and  plaster  particularly,  and  to  a 
less  extent  for  coticrete.  Screen  size  ranges  up  to  one-eighth  inch. 
Sand  is  brouglit  to  the  l)ucket  by  high  water,  and  variations  in  the  size 
of  sand  occur  at  ditferent  seasons  due  to  changes  in  the  volume  of  water. 

The  plant  has  a  capacity  of  12.")  carloads  a  month  and  when  full- 
handed  employs  eight  men. 
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Plant  of  Pratt  Rock  and  Gravel  Company,  at  Prattrock.  adjoining  Folsom. 

Pratt  Rod'  and  Grace!  Company.  C.  F.  Pratt,  president.  Main 
office,  518  Hear.st  Building.  San  Francisco.  Plant  is  at  Prattrock, 
adjoining  Folsom,  on  Southern  Pacific  Company's  Plaeerville  branch, 
where  the  company  owns  158  acres  of  dredged  land  covered  by  dredger 
tailing  piles,  estimated  to  contain  6,000,000  tons  of  rock.  -Jos.  W.  Pike, 
superintendent  of  plant. 

The  rock  is  dug  and  loaded  by  a  steam  shovel,  and  liauled  by  steam 
locomotive  in  4-yard  cars  three-fourths  of  a  mile  to  the  jilant.  where  it 
is  elevated  by  a  :^0-ineh  belt  conveyor  415  feet  long  to  the  first  trommel. 
Sand  is  washed  out  and  passes  over  riffles  in  a  sluice  box.  Gravel  up 
to  H  inch  in  size  is  also  screened  here  and  goes  by  a  belt  conveyor  to 
an  outside  stock  pile.  Sizes  between  1^  and  4J  inches  go  by  belt  con- 
veyor to  the  secondary  crusher  bins,  and  sizes  over  4|  inches  go  directly 
from  the  first  screen  to  the  primary  cru.sher,  a  Worthington  36-inch  by 
24-inch  .iaw  cruslwr.  Product  from  this  and  from  the  secondary 
crusher  bins  is  broken  in  two  6-inch  Worthington  Superior  ^IcCully 
crushers,  from  which  it  is  raised  by  a  bucket  elevator  to  a  second  trom- 
mel, with  2i-inch  holes.  Oversize  is  returned  to  the  secondary  crushers 
and  undersize  is  taken  by  a  belt  conveyor  to  the  top  of  the  bin  house, 
where  it  goes  tlirough  a  trommel  24  feet  long  whicli  separates  three 
sizes  of  produc't,  which  are  stored  in  eiglit  sejiarate  bins  below,  from 
which  railroad  cars  are  loaded,  or  in  stock  piles  beside  the  railroad 
tracks.  The  plant  has  a  capacity  of  IHOO  to  1200  tons  in  eight  hours 
and  there  are  26  men  in  a  full  crew. 
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The  following  products  are  made : 

Screenings,  size  three-eighths  inch  to  dust. 

Crushed  rock,  three  sizes,  three-fourths  inch,  1^  inch  and  2i  indies. 

Washed  gravel,  size  one  inch  to  li  inches. 

A  Brownhoist  crane  on  railroad  trucks  is  used  for  loading  rock 
from  stockpiles  into  railroad  cars  and  for  switching  cars.  The  plant 
is  served  by  a  spur  from  the  Southern  Pacific  Company's  branch,  and 
has  3800  feet  of  broad-gauge  track  besides  its  own  narrow-gauge  tracks. 

Sacramento  Mortar  and  Sand  Company.  Plant  and  office  on  south 
bank  of  American  River  at  end  of  Twenty-fourth  street,  .iust  north  of 
Saci'amento  city  limits.     Will  Thomas,  manager. 

A  7-inch  sand  pump  and  100-h.p.  motor  are  installed  on  a  barge  which 
is  anchored  in  the  river  and  can  l)e  moved  about  as  occasion  requires. 
Sand  is  ])uniped  to  the  top  of  the  plant  where  it  is  screened  and  goes 
into  a  settling  tank,  where  the  clean,  heavy  sand  settles  to  the  bottom 
and  is  drawn  off,  agitation  being  suffieient  to  float  off  the  clay.  Sand 
is  then  raised  by  bucket  elevator  fo  flu-  bunkers,  which  have  a  storage 
capacity  of  about  500  cubic  yards.  The  i)lant  has  a  capacity  of  400 
cubic  yards  in  eight  hours.  Only  fwo  men  are  required  to  carry  on  the 
pumping  and  washing  operations. 

A  niflrfar  jilant  is  just  being  built,  and  the  company  has  recently 
purchased  the  rights  for  seven  counties  for  the  manufacture  of  concrete 
bricks  under  the  Shope  Patents.  The  installation  of  the  patented 
machinery  is  planned  for  the  near  future.  Sand  dredged  on  the  prop- 
erty will  be  used  with  cement  to  make  the  bricks. 

At  present  the  sand  is  used  principally  for  brick  work,  jihister  and 
concrete  in  Sacramento  and  no  spur  track  has  been  built,  all  deliveries 
being  by  truck. 

MOLDING   SAND. 

The  sandy  loam  forming  the  surface  soil  of  part  of  the  Sacramento 
Valley  in  and  near  Sacramento  has  been  found  suitable  for  molding 
sand  for  some  pui-poses.  This  soil  layer  is  variable  in  depth,  but  usually 
(piite  thin.  It  is  fertile  and  easily  worked,  and  as  it  is  a  valuable  soil, 
in  a  district  where  land  is  rather  high  priced  and  a  great  many  gardens 
are  planted  by  city  and  suburban  owners  of  lots  and  small  acreage,  there 
is  a  question  as  to  whether  it  is  not  of  greater  ultimate  value  when  thus 
used,  rather  than  for  molding  sand,  except  where  the  underlying  hard- 
pan  is  to  be  used  for  clay. 

Cannon  (0  Conipanij.  Office:  400  Forum  Building,  Sacramento. 
Deposit  is  upon  the  company- 's  property  near  their  pottery  (which  see). 

The  turf  is  removed,  and  after  plowing,  the  sandy  loam  is  dug  with 
a  drauline  scraper,  which  delivers  to  a  belt  conveyor  and  thence  to 
dump  bottom  wagons  in  which  the  sand  is  hauled  a  short  distance  to 
a  loading  bin  beside  the  railroad  spur.  Here  the  load  is  dumped  into 
a  pit,  jiicked  up  by  a  small  bucket  elevator  and  loaded  into  railroad  cars. 

The  dragline  scraper,  belt  conveyor  and  electric  motors  are  housed 
in  a  small  portable  building  which  can  be  moved  around  by  a  team  of 
horses. 

The  deposit  of  molding  sand  upon  this  propert.y  varies  from  less  than 
a  foot  to  three  feet  in  thickness,  and  does  not  cover  the  entire  acreage, 
but  occurs  in  irregular  shaped  areas  on  the  higher,  rolling  land.  It  is 
a  medium-fine-grained  reddish-brown  sandy  loam,  consisting  of  angular 
sand  grains  and  clay,   free  running  when   dry  but  slightly   coherent 
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when  wet.    The  underlying  hardpan  is  used  for  clay  products  after  the 
molding  sand  has  been  removed. 

Three  men  are  employed  irregularly,  depending  on  amount  of  sales. 

PLATINUM    GROUP   METALS. 

This  sub.ieet  was  covered  in  considerable  detail  in  Bulletin  85  of  the 
State  ^Mining  Bureau,  stock  of  which  is  now  exhausted,  and  the  fol- 
lowing is  summarized  from  it. 

These  metals  occur  in  the  gravel  deposits  along  the  ancient  and 
modern  courses  of  American  River  and  its  tributaries  and  along 
Cosumnes  River,  and  have  been  recovered  entirely  as  a  by-product  of 
the  gold  dredgiug  operations. 

Large  areas  of  serpentine  cro&s  these  watersheds  in  several  belts, 
trending  slightly  west  of  north,  across  the  counties  east  of  Sacramento 
County.  Chromite  occurs  frequently  in  these  areas  and  was  mined 
extensively  during  the  war.  Presumably  the  platiniun  group  metals 
came  from  this  serpentine  or  from  the  parent  rock  from  which  this 
.serpentine  was  derived. 

The  average  of  five  a.ssays  made  upon  lots  of  from  thirty  to  eighty 
ounces  each,  showed  43.49*^  platinum  and  three  of  these  showed 
22.5T^'f.  23.139r  and  25.17':?^  iridium.  Osmium  was  not  accounted  for, 
but  probably  averaged  about  30%. 

The  record  of  platiuum  production  from  this  eoiuity  is  incomplete 
prior  to  1914.  For  a  few  years  following  1914  it  was  about  2(X>  ounces 
per  annum,  decreasing  rapidly  until  at  preseut  it  is  about  100  ounces  a 
year.  The  Senn  Panuiug-^yiotion  Batea  formerly  used  to  make  the  iinal 
recovery  of  platinum  from  the  black  saud  concentrate  has  been  replaced 
by  a  homemade  centrifugal  concentrator. 

Bibl :  State  Mining  Bureau  Bull.  85,  pp.  27-29. 

REFRACTORY  SAND. 

Bur7is  Property.  T.  M.  Burns.  2207  N  Street,  Sacramento,  owner 
and  operator.  Property  is  a  mile  southeast  of  Ben  Ali,  and  some  land 
also  just  west  of  Ben  Ali  is  being  worked. 

Sandy  loam,  slightly  more  clayey  in  places  than  similar  loam  used 
for  molding  saud.  is  dug  by  hand  and  horse  scrapers,  slioveUed  into 
wagons  and  hauled  to  railroad  cars  for  shipment.  This  material  is 
being  used  for  refractory  purposes,  and  the  shipments  are  irregular 
depending  on  demand.  The  deposit  is  shallow  and  similar  in  occurrence 
to  the  molding  sand  mentioned  elsewhere. 

BIBLIOGRAPHY    ON    SACRAMENTO   COUNTY. 
Publications  of  California  State  Mining  Bureau. 
Report  of  State  Mineralogist: 

Eighth  Report,  pp.  556-557  (General). 

Tenth  Report,  pp.  496-534  (Water  resources,  well  logs,  mineral  resources". 

Eleventh  Report,  pp.  S34-336  (Water  resources). 

Twelfth  Report,  pp.  225-227  ( Gold  placer  mines  t . 

Thirteenth  Report,  pp.  316-31S  (Gold  placer  mines'). 

Fifteenth  ReporL  pp.  400-418  (General,  mineral  resources). 
Bulletins : 

BuU.  as.  pp.  47,  4S.  225-253  (Structural  and  industrial  minerals^. 

Bull.  57.  pp.  174-204  (Gold  dredging). 

Bull.  85.  pp.  27-29  (Gold  dredging,  platinum). 
United  States  Geological  Surve.v  Publications : 

Folio  3.  5,  11.     Reprint  (Areal  and  economic  geolog.v). 

Prof.  Paper  7.3  (Auriferous  gravels). 

Water  Supply  Papers,  29S  and  375a. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.   .Mi^v.   I>AIZURK,    Mining  Engint-.-r. 

MONTEREY  COUNTY. 
Introduction. 

Few,  if  any,  countie.s  of  the  state  have  a  more  interesting  early  liistory 
than  that  of  ilonterey. 

The  settlement  of  the  ilonterey  peninsula  began  with  the  establish- 
ment of  a  mi.ssion  and  presidio  at  Monterey  in  1770.  although  the  bay 
was  entered  and  explored  by  Yisaino  168  year.s  previously,  in  1602,  and 
it  had  been  discovered  and  named  still  earlier  by  Cabrillo. 

Comjuised  of  rich  valleys,  interspersed  between  the  Santa  Lucia, 
the  Diablo,  the  Gavilan  and  lesser  spurs  of  the  Coast  Rans;e,  and  with 
a  rugged  coast  line  of  unsurpassed  beauty,  Monterey  County  has  been 
from  the  earliest  period  a  mecea  for  travelers. 

The  more  fertile  valley  lands  and  much  of  the  mountainous  portiou.s, 
originally  included  in  Spanish  'grant'  lands,  are  held  as  large  'ranchos. ' 
There  still  remain  individual  ranches  of  35,000  to  40.000  acres  each, 
and  this  condition  has  not  been  conducive  to  full  and  intensive  develop- 
ment of  the  county's  resources,  either  along  agricultural  or  mining 
lines. 

The  in-incijial  industries  are  agriculture,  stock-raising,  and  dairying. 
The  mining  industry  and  the  commercial  fisheries  are  also  of  impor- 
tance. The  mining  industry  is  relatively  undeveloped,  although  the 
mineral  resources  of  the  county  are  varied  and  extensive. 

There  is  an  old  .shaft  on  the  Alisal  Eancho,  a  few  miles  east  of  Salinas, 
sxink  more  than  100  years  ago,  in  which  ore  was  found  containing  gold, 
silver,  lead,  and  copper  values.  Despite  such  early  beginning,  the 
precious  metals  have  been  found  in  important  cpiautities  in  only  one 
district  within  the  county,  and  it  is  to  the  enormous  deposits  of  the  more 
eonnnon  structural  and  industrial  materials  and  fuels,  that  the  mining 
industry  nnxst  look  for  its  greatest  returns. 

^lost  of  such  deposits  are  found  on  land  that  long  ago  passed  into 
private  ownership.  As  such  deposits  can  not  be  'located,'  there  is  little 
inducement  for  the  prospector,  and  their  development  by  the  owner.s, 
who.se  interests  have  been  confined  to  other  lines,  has  been  neglected. 

The  continued  growtli  of  manufacturing  industries  on  the  Pacific 
coast,  however,  has  created  a  growing  market  for  these  products,  and 
an  era  of  increased  development  and  i)roduction  is  apparently  at  hand. 

It  is  the  purpose  of  this  report  to  bring  together  data  pertaining  to 
the  minerals  of  the  county,  so  far  as  they  have  been  investigated  by  the 
State  Mining  Bureau,  in  the  hope  that  their  development  and  utilization 
may  be  hastened. 

DESCRIPTION. 
Geography. 

Monterey  is  one  of  the  central  coast  countie.s,  extending  from  the 
Pajaro  River,  which  empties  into  JMonterey  Bay,  soutli  to  the  sixth 
Standard  Parallel.  It  is  bounded  on  the  north  by  Santa  Cruz  County. 
San  Benito,  Fresno  and  Kings  counties  adjoin  it  on  the  east,  and  San 
Luis  Obispo  County  bounds  it  on  the  south.  Its  area  is  3330  .square 
miles  and  its  population  27,980  (census  of  1920).    The  main  line  of  the 


•Ji  REPORT    OF    STATE    MINERALOGIST. 

Soutliern  PaeLfie  railroad,  coast  division,  runs  through  the  coimty.  cou- 
necting  it  with  San  Francisco  and  Los  Angeles,  as  also  does  the  state 
highway,  a  concrete  paved  road.  Connecting  count.v  roads  are  kept  in 
good  condition,  and  it  is  only  in  the  more  remote  mountainous  sections 
that  economic  transportation  becomes  a  problem.  The  completion  of 
the  proposed  road  along  the  coast,  connecting  Monterey  and  San  Luis 
Obispo,  now  open  from  the  north  to  a  point  18  miles  beyond  Big  Sur 
and  from  the  southern  end  as  far  north  as  Salmon  Creek,  will  open  np 
a  large  area  which  has  heretofore  been  aeces,sible  only  by  water  or  steep 
trails,  and  one  whose  mineral  resources  are  scarcely  kno\m. 

Topography. 

Among  the  princijial  topo2raphic  features  is  the  great  central  Salinas 
Valley,  the  largest  of  the  intermountain  valleys  of  the  coast  region : 
being  about  100  miles  long  by  6  to  10  miles  in  width,  and  l.ving  parallel 
to  the  coast.  Between  the  valley  and  the  coast  rises  the  Santa  Lucia 
Mountain  Range  which  culminates  in  a  number  of  peaks,  some  reaching 
nearly  6000  feet  above  sea-level.  Along  the  eastern  side  of  the  valley, 
and  with  their  crests  forming  the  eastern  boundary  of  the  county,  are 
the  GavUan  and  Diablo  Ranges.  Among  the  smaller  valleys  are  the  San 
Lorenzo.  San  Antonio.  Chnlame.  Carmel.  and  Xacimiento.  In  each  of 
these  the  principal  axis  extends  northwesterl\'.  parallel  with  the 
general  structure  of  the  mountain  ranges. 

Geology. 

The  geology  of  most  of  ilonterey  County  is  described  and  mapped  in 
Bulletin  Xo.  69.  of  the  State  Mining  Bureau.  'Petroleum  Resources  of 
California,'  and  the  folio  accompanying  it.  It  is  also  shown  in  le.sser 
detail  on  the  Geological  Map  of  California  (1916). 

The  Santa  Lucia  Range  has  a  core  of  granitic  rock.  This  is  exposed 
in  Santa  Lucia  Peak  at  an  elevation  of  5967  feet,  and  throughout  the 
territory  between  Carmel  River  and  Sur  River,  either  along  the  coast 
or  in  the  river  cuts.  Limestone  and  gneiss  overlie  the  granite  in  places, 
and  make  up  Pico  Blanco.  Ventana  Cone.  ^larble  Peak.  Twin  Peak,  and 
Cone  Peak.  Most  of  the  area  from  ^lill  Creek  southward  to  Three  Peaks 
and  bounded  on  the  northeast  by  Xacimiento  River,  is  made  up  of 
Franciscan  sandstone  and  shale,  with  intrusions  of  serpentine.  It  is  in 
the  region  of  these  serpentine  intrusions  and  the  later  intrusive  acid 
dikes  that  the  important  mineral  deposits  of  the  Los  Burros  district  are 
found.  The  geology  of  the  Los  Burros  district  has  been  described  in 
considerable  detail  by  HiU.-  There  is  evidence  throughout  of  much 
faulting,  and  the  precipitous  coa.st  follows  a  fault  line.  Montere.v  sand- 
stone and  conglomerate  flank  the  mountains  on  the  .southwest  .side  of 
Xacimiento  River,  and  dip  towards  the  valley.  Most  of  the  older  sedi- 
ments exposed  east  of  the  Xacimiento  consist  of  Monterey  shale,  which 
is  considerably  folded  east  of  Jolon. 

Along  the  coast,  resting  unconformably  on  the  granite  and  Franciscan 
i-ocks,  are  raised  beach  deposits.  The  settlment  of  Gorda  is  located 
on  the  more  recent  of  these  terraces.  This  terrace  is  noticeable  in 
Willow  Creek,  one-half  mile  back  from  its  mouth,  and  also  along  the 
coa.st  north  of  Gorda.    These  terraces  are  important  in  relation  to  placer 
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ijold.     It  is  thought  that  tlic  jilarcr  deposits  npnv  Joloii  orig'inatcd  in  a 
similar  manner. 

Ill  the  northeastern  part  of  the  county,  in  the  Ga^^lan  Range,  granite 
occurs  associated  with  gneisses  and  sehi-sts.  In  places  these  rocks  con- 
tact with  nia.ssive  beds  of  metamorphosed  limestone,  and  dolomite  is 
commonly  associated.  Feldspathic  segregations  give  rise  to  commercial 
deposits  of  feldspar  aloni;-  the  range  as  far  south  as  the  Pinnacles.  In 
the  vicinity  of  the  Pinnacles  there  is  a  small  area  where  volcanic  activ- 
ity has  taken  place  and  extrusive  volcanic  rocks  are  in  evidence. 
Farther  south  Tertiary  sandstone  and  shales  predominate.  A  long 
narrow  belt  of  the  Franciscan  rocks,  including  slates,  sandstones,  and 
much  schist  and  serpentine,  extends  from  Priests  Valley  .southeastward 
beyond  Parkfield.  Workable  coal  beds  are  exposed  in  the  vicinity  of 
Priests  Valley  and  the  principal  quick-silver  deposits  occur  in  the  Fran- 
ciscan, not  far  from  Parkfield. 

MINERAL    RESOURCES. 

The  last  general  report  on  the  mines  anil  mineral  resources  of 
[Monterey  County  ajjpeared  in  the  Fifteenth  Report  of  the  State 
.Mineralogist  ( lin.")-191(i ).  Bulletin  No.  1^.  'Quicksilver  Resources  of 
Caiifoniia"  (IDlfS),  describes  the  (juicksilver  mines  in  detail.  A  few 
additional  notes  on  mining  activities  appear  in  the  Seventeenth  Report 
of  the  State  Mineralogist  (1920).  The  petroleum  possibilities  are  dis- 
cussed in  Bulletin  No.  89,  'Petroleum  Resources  of  California'  (1921). 

The  tirst  ten  days  of  January,  1925,  were  spent  by  the  writer  in  a 
survey  of  the  county  in  an  endeavor  to  collect  up-to-date  data  on  all 
the  mining  activities  and  mineral  resources.  The  Los  Burros  district 
was  not  visited ;  but,  as  there  is  a  report  of  the  U.  S.  Geological  Survey, 
of  recent  date,  on  this  district,-  it  was  thought  advisable,  on  account  of 
the  limited  time  available  for  field  work,  to  spend  it  in  areas  more  easily 
reached.  Appreciation  is  here  expressed  for  the  courteous  treatment 
and  cooperation  of  operators,  owners  and  chambers  of  commerce 
throughout  the  county. 

The  following  commercial  minerals  are  of  record  as  occurring  in 
-Monterey  County:  Arsenopyrite,  barite,  bitumen  (asphaltum),  calcite 
(limestone  and  marble),  chromite,  cinnabar  (quicksilver),  clay,  coal, 
copper,  diatomaceous  earth,  dolomite,  galena,  garnet,  gold,  graphite, 
gypsum,  magnesite,  magnetite,  malachite,  metaciniiabarite,  molybdenite, 
orthoclase  (feldspar),  psilomelane  (manganese),  quartz,  salt,  ser|)en- 
tine  (asbestos),  and  stibnite.  Not  all  of  these  have  been  produced  in 
commercial  quantities,  however,  nor  is  it  known  that  all  occur  in  suf- 
ficient quantity  to  be  of  value.  About  ten  other  mineral  species  of 
mineralogical  interest  only  have  also  been  noted. 

The  following  table  gives  the  complete  recoi-ded  ont]nit  and  value 
of  the  mineral  production  of  the  countv  from  the  earliest  available 
record,  1889,  to  and  including  192.S : 

-Hill.  .T.  M.,  on.   rit. 
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Te»r 

Tahie 

Slnr. 
Tahie 

Brick 

Diatomaoeoos  eardi 

U^ 

IhaesUxe 

M. 

V.hK 

Tots 

VahM 

Bamjs 

VJoc 

TOOB 

VahK 

1889 

J3.500 
11.815 
3.000 

1S90 

1892 

1893 

8.000 

1893 



1896 

1897 

2.000 
2.049 
7,744 
8,000 
5,463 

SIOOO 

1898 

400 
200 
200 

$3,400 
1.400 
1,600 

1,640 

1899 

6,970 

1900 

10,SO0 

1901              

13.800 
6,860 
8.920 
6.9H 
4.000 

625 
1.076 
1.318 

333 

'1.013 

7.500 

1903 

$18 

22.000 
26,000 
3.240 
10.000 
40.000 
100  000 
50.000 
50,006 

30,894 

$13300 
23.400 
3.240 
10.000 
50.000 

125.000 
30.000 
62.507 

29.349 

1903 

6,516 
4.550 

9,OD0 

19M 

200 

1.600 

21,500 

1905 -. 

1906 

3 
9 
9 
5 

10 

80 

$400 

1907 _-.. 

1908      -      

426 
300 

993 

3.838 
2.900 

9.957 

1909 

500 

500 
850 

3,500 

3.500 
5.950 

I0.6S8 

2,500 

2.000 
6.000 

6.5O0 

45,678 

1910 

7,500 

1911 

6000 

1912 

•7.647 
6,491 

4.000 

67 
27 

20 

8000 

1913__ _ 

1.700 

6.800 

13,000 

14 

19 

1915 

, 

1916 

1917 

' 

1918 

1919 

1920 

1921 

1922 

1923 

■   Totals 

$89,339 

$168 

2.719 

$23,695 

<3.630 

$20,150 

332,140 

$366,696 

•63,980 

$139,588 

'Includes  crashed  rock,  nibUe.  sand.  graveL 

^Includes  Monterey,  San  Luis  Olnspo  and  Santa  Crui  counties. 

'Includes  Loe  Angeles  and  San  Luis  Obispo  counties. 

•See  under  'Vnapponioned.' 

'Includes  molding,  building,  blast,  fitter,  roofing  sand. 
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St 


COUNTY, 

889-1923. 

Mineral  water 

Glass  sand 

Miscel- 
laneous 
stone', 
value 

Miscellaneous  and  unapportioned 

Gallons 

Value 

Tons 

Value 

.Amount 

Value 

Substance 

- 

$1,500 

tl.OOO 
200 
1,050 
750 
4,000 
3,250 
1,750 
1,250 
1.000 
1.000 
12.000 
12,000 

21,000 

14,025 
8,258 
2.775 
8,869 
5,200 
3,167 

1,500 

20,000 

15,000 
15,000 

4,500 
4.500 
5.989 
8,295 
9,257 
750 
11,065 
6,805 
6,496 

7,594 

$15,750 
12.225 
4,967 
7.272 
8,127 
1,125 
8,178 
5.120 
4,872 

5,890 

200  tons 

$1,566 

Coal. 

55,000 
26  000 

61  tons 
124  tons 

732 
1,488 

Aspbaltum. 

5.000 

24.000 

4,800  tons 

7  flasks 

f          1  flask 

24.000 

296 

49 

344.789 

317 

5,000 

2.500 

4,950 

6,000 

3,200 

78..332 

12.000 

2.700 

17.976 

9.450 

3.500 

3.150 

50,137 

50,659 

23,468 
57,508 

25,950 
3.800 
37.240 

29.120 
43,.353 

26,238 
16,135 

8,750 
98,089 

169,139 

81,268 

Coal. 

31,727 
43,351 

47,487 

27,011 
60,119 

12,556 

39,202 

32,799 
58,623 

57,810 

52,697 

73,031 

'84,056 

'63,316 

'86,180 
'140,724 

10.000 

2,000 

Quicksilver. 

Unapportioned,  1900-1909. 
Quicliilver. 

f          7' flasks 
i       700  tons 
1       200  tons 
11,000  tons 
4,000  tons 
[       320  tons 

FuUer's  earth. 
Clay. 

20,000 
20.000 

7,000 
7,000 

7.900 

2,050 
590 

9.016 
9,141 

9,210 

7,916 
9,192 

7,633 

Clay. 
Coal. 

26,000 

35,000  tons 

300  tons 

5,992  tons 

Clay. 

Fuller's  earth. 
Coal. 

8,200 

700  tons 
450  tons 

Feldspar. 
Fuller's  earth. 

Coal,   feldspar,  diatomaceous  earth 
quicksilver,  silica. 
Bari-tes,  feldspar,  diatomaceous  earth 

quicksilver,  salt,  silica. 
Dolomite. 

5,900 

6,392  tons 

(    4,900  tons 
\       700  tons 
( 

stone,  mineral  water,  quicksilver 

salt,  silica. 
Dolomite. 
Feldspar. 

1    8,280  tons 

quicksilver,  salt,  silica. 

20 

Barytea,  coal,  feldspar,  diatomaceoua 
earth,  salt  silica. 

/    5,755  tons 
\ 

/    2,500  tons 

earth,  salt,  silica  (glass  sand). 

mineral  water,  salt,  glass  sand. 
Asbestos,   coal,  dolomite,  quick- 
silver, salt,  glass  sand. 

mite,  mineral  water,  quicksilver, 
salt,  glass  sand. 

'398,800 

$65,810 

•92,618 

$98,261 

$954,483 

$1,243,313 
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ARSENIC. 

Bihy  h'aiuh  Deposit.  The  Kiley  ranch  comprises  about  16U0  acres 
situated  12  miles  east  of  Chualar  at  the  head  of  Chualar  Canyon,  and 
takes  in  the  summit  of  the  Gavilan  Range.  J.  F.  and  J.  T.  Riley, 
ownei-s.  Box  424,  Salinas.  California.  The  summit  of  the  ridge  on  this 
property  is  made  up  of  hea\y  limestone  beds  which  have  here  been 
intruded  by  deep-.seated  igneous  rocks.  Along  the  irregular  contact 
of  these  formations  there  is  a  mineralized  zone  showing  arsenopyrite, 
magnetite,  limonite.  azurite,  and  malachite.  An  open  cut  and  short 
tunnel  at  one  point  developed  a  fair  showing  of  arsenopyrite  which 
would  probably  have  some  value  as  an  ore  of  arsenic  if  the  price  of 
arsenic  again  reaches  the  high  point  it  did  a  year  or  so  ago.  Jlore  or 
less  magnetite  and  limonite  are  associated  with  the  arsenopyrite. 
Several  hundred  yards  from  this  point  a  shaft  has  been  sunk  about  30 
feet  on  an  iron-stained  outcropping  showing  oxidized  copper  minerals. 
Material  from  the  bottom  of  the  shaft  is  said  to  carry  values  in  gold  and 
silver,  as  well  as  copper.  The  deposit  was  opened  up  in  1023.  No  work 
is  being  done  at  present. 

ASBESTOS. 

Burro  Asbestos  Mine.  Walter  R.  Harris,  of  Bryson,  ilonterey 
County,  and  J.  E.  Barrett.  903  Sandercock  St.,  San  Luis  Obispo,  the 
owners  of  this  depo.sit.  opened  it  up  in  1920.  and  have  continued 
development  by  means  of  open  cuts  and  tunnels.  The  deposit  is  located 
about  30  miles  southwest  of  King  City.  There  is  a  good  auto  road  to 
Bryson  and  then  4  miles  of  trail.  The  property  comprises  7  claims  and 
covers  an  area  of  serpentine  containing  veins  of  chrysotile  asbestos  with 
fiber  up  to  1^  inches  in  length  and  of  good  quality.  The  deposit  has  a 
width  of  about  300  feet  and  it  has  been  traced  over  a  length  of  three 
claims.  "With  the  exception  of  small  lots  shipped  to  the  U.  S.  Asbestos 
Co..  Downey.  California,  and  other  eonsimiers  for  testing  and  trial, 
there  has  been  no  commercial  ]iroduction. 

ASPHALTUM. 

Deposits  of  asphaltum  occur  in  three  districts  in  ilonterey  County. 
In  the  region  .southwest  of  Bradley,  near  the  Xacimiento  River,  sand- 
stone impregnated  with  oil  is  exposed  and  has  been  riuarried  for  use  on 
the  roads  and  bridges  about  King  City. 

East  of  Parkfield  at  the  foot  of  Table  ^lountain  and  on  the  west 
side  of  Little  Cholaiue  Creek  oil-impregnated  rocks  are  exposed  which 
have  been  a  .stimulus  to  oil  prospecting. 

Another  asphalt  qnarry  two  miles  west  of  Louoak  could  still  furnish 

considerable  road  material  but  it  has  not  been  worked  for  many  years. 

Bibl:  State  Mineralogist's  Report   XVIII.  p.   229:  Bull.   No.   69. 

Petroleum    Industry   of   California,   pp.   418-438;   T'.   S.    Geol. 

Surs-ey  22d  Annual  Report,  pp.  379-lo2. 

BARITE. 

Operations  have  ceased  at  the  dcjiosit  of  barite  on  Fremont  Peak. 
Barite  was  formerly  produced  here  by  A.  R.  Haskins,  of  HoUister, 
under  a  lease  from  tlie  owners.  J.  and  H.  Bardin.  Salinas.  California.  It 
is  reported  worked  out. 

Bibl:  State  Mineralogi.st"s  Report  XVII.  p.  ].'>(;. 
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CHROMITE. 

Detached  masses  of  chromite  are  found  in  the  serpentine  on  Table 
Mountain  near  Parkfield.     None  has  yet  been  produced  commercially. 

CLAY. 

There  has  been  no  recent  production  of  clay  reported  from  the  county. 
A  clay  pit  and  brickyard  were  at  one  time  operated  at  the  south  end 
of  Salinas,  near  the  cemetery,  and  several  thousand  toas  of  clay  have 
come  from  a  deposit  owned  by  J.  C.  Jens,  636  W.  Adams  St.,  Ijos 
Antjeles.  situated  ea.st  of  Chualar. 

Bibl:  Preliminarv   Report  No.   7,   'Clay   Industrv   in  California,' 
p.  65.  ' 

Echstine  Deposit.  A  deposit  of  white  plastic  clay  is  reported  to  occur 
in  T.  24  S.,  R,  8  E.,  on  the  property  of  IMrs.  G.  p!  Echstine,  of  Pleyto, 
California.  The  depo.sit  has  not  been  investigated  as  yet,  and  its 
commercial  value  is  unknown. 

Hems  Lake  Deposit.  Owner,  ]\Iartha  E.  Bardin,  Salinas,  California. 
The  bottom  of  Heins  Lake,  now  dry,  situated  about  2  miles  southeast 
of  Salinas,  is  composed  of  blue  clay.  There  is  about  300  acres  in  the 
deposit,  and  it  i.s  said  to  averasie  4  feet  in  depth. 

COAL. 

The  coal  deposits  in  Montere.y  County  are  one  of  its  chief  mineral 
resources.  The  greater  part  of  the  coal  output  of  the  state  during  the 
past  few  ,years  has  come  from  this  count.v,  from  the  Stone  Canyon  Coal 
^line.  This  mine  ranks  as  the  most  developed  and  best  equipped  coal 
property  in  the  state.  Stone  Canyon  coal  has  been  cla.s.sed  as  a 
liituminous  variety.^ 

As  much  of  the  coal  in  California  is  lignite,  or  of  such  low  grade  that 
it  cannot  be  used  to  advantage  as  a  steam  coal,  investigations  have  been 
under  way  in  various  quarters  looking  to  a  more  economical  method  of 
utilizing  the  deposits.  Researcli  has  taken  the  form  of  its  po.ssible  utili- 
zation in  the  direct  production  of  sponge  iron  and  steel  in  the  electric 
furnace.  Others  have  investigated  the  low-temperature  distillation 
process  with  the  production  of  a  semi-coke  briquette,  said  to  be  au  ideal 
smokeless  domestic  fuel,  and  varioiLs  by-products.  Experiments  which 
give  promise  of  success  have  been  made  to  purify  lignites  and  low-grade 
coals  by  some  process  such  as  the  Trent  method,  which  consists  in 
agitating  together  powdered  coal,  water  and  oil.  This  produces  a  partly 
de-ashed  plastic  fuel  called  'amalgam.'  the  oil  selecting  the  coal  particles 
and  largely  excluding  the  water  and  ash.  In  one  experiment  on  a 
California  lignite,  the  ash  reduction  amounted  to  26.8'/' ,  the  combustible 
recovery  was  9.59f .  and  the  sulphur  reduction  was  12%  after  treatment. 
Others  have  considered  the  manufacture  of  calcium  carbide  (CaC,) 
from  lime  and  lignite  coal.  Still  other  investigators  have  undertaken 
to  show  how  these  coals  may  be  utilized  in  powdered  form,  either  alone 
or  with  oil  in  'collodial'  fuels;  to  make  them  into  briquettes  without 
the  use  of  an  expensive  binder;  to  manufacture  producers  gas  from 
them ;  and  to  obtain  for  commercial  use  their  other  constituents,  includ- 
ing ammonia,  benzol,  toluol,  si>lvents,  di"ugs,  oils,  and  other  coal  tar 


'  Campbell.  M.  R.,  U.  S.  Geol.  Survey  Bull.  316,  p.  4! 
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products.  All  of  these  avenues  offer  possibilities  which  will  doubtless 
attract  the  attention  of  capital  before  many  years,  and  the  coal  deposits 
in  ^Monterey  County  cannot  fail  to  receive  their  share  of  attention. 

Bibl:  Coal  Resources  of  Monterev  Countv.  ■   State  Mineralogist's 

Reports  YI,  p.  117;  VII,  pp.  172,  178;  Till,  p.  403:  X,  p.  347; 

XI,  p.  259:  XII.  p.  59:  XIII,  p.  54:  XV,  p.  597:  XVII.  p.  156; 

X\^II.  pp.  152-157 ;  XIX,  p.  26.    Preliniinarv  Report  Xo.  8,  pp. 

9-10.    U.  S.  Geol.  Survey,  Bull.  295.  p.  223  :  316,  pp.  435-438 :  431, 

p.  243 :  521-d,  p.  158 :  585.  p.  29.     U.  S.  Geol.  Survey  :Mineral 

Resources,  1909.  p.  102.    U.  S.  Bureau  of  ilines  Bull.  22,  pp. 

53,  396 ;  Bull.  38,  p.  37.    Univ.  of  California,  Dept  of  Geolosv. 

Vol.  I,  p.  22. 

Carmel  Coal  Mines.  Situated  about  14  miles  south  of  ilonterey 
and  2  miles  from  the  coast  at  an  elevation  of  1000  feet.     This  property 

was  a  producer  at  one  time,  a  tram 
wa.v  having  been  built  from  the 
mine  to  the  beach.  There  was  a 
double  compartment  shaft  275  feet 
deep,  an  incline  and  drifts.  Three 
veins,  2,  4  and  6  feet  thick,  respec- 
tivel.v  were  reported.  Idle  for  many 
years.  Owner,  A.  M.  Allen,  care 
^lonterey  Canning  Co.  ilonterey, 
(■alifornia. 

Bibl:  State  Mineralogist's 

Reports   VIII.   p.   404;  X, 

p.  347 ;  XII,  p.  54. 

Monterey  Coal  Co.    A  eompau.v 

l<y  this  name  did  considerable  pros- 

•I'cting  at  one  time  on  a  bed  of 

■jTiite  in  Priests  Valle.v.    A  tvpical 

outcrop  in  the  Priests  Valley  field 

is    shown    in    the    aeeompanjdng 

photo. 

Bibl:    Priests   Valley.      State 

ilineraloaist  's    Reports 

VIII,  p.  404:  XII.  pp.  59- 

60.      U.    S.    Geol.    Survev 

Bull.    581-d.    pp.    158-160. 

Sfone  Canyon  Coal  Mine.     This  property,  which  has  had  a  somewhat 

interesting  history  since  its  discovery  about  1870.  is  situated  near  the 

center  of  Sec.  14.  T.  22  S..  R.  13  E..  M.  D.  M..  at  an  elevation  of 

2748  feet. 

After  intermittent  work  by  various  operators,  the  mine  was  equipped 
at  great  expense  and  opened  up  on  a  large  scale  a  short  time  previous  to 
1914  by  the  Stone  Canyon  Consolidated  Coal  Co..  the  product  being 
shipped  out  by  rail  over  a  21-mile  spur  track  built  from  the  mine  to 
McKay,  a  station  on  the  Southern  Pacific  Railroad,  three  miles  north 
of  San  Miguel. 

Hea\-y  floods  in  January.  1914,  washed  out  the  railroad  and  destroyed 
the  bridge  over  the  Salinas  River.     This  disaster,  commg  just  at  the 
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time  they  expected  to  realize  some  returns  on  the  investment,  caused 
the  mine  to  close  down,  and  no  effort  was  made  to  resume  operations  on 
a  large  scale. 

In  July,  1921,  it  was  reported  that  the  mine  had  heen  sold  to  eastern 
capitalists  for  $1,500,()0().  Work  was  commenced  on  the  mine  and  rail- 
road in  the  latter  paz-t  of  1921,  by  a  company  headed  by  Mr.  John  IT. 
Ijeavell.  By  September,  75  men  were  employed,  and  during  the  first 
half  of  1922,  there  were  60  men  working  on  top  and  about  the  same 
number  underground.  Operations  continued  during  1922  until  after 
the  middle  of  the  year,  the  output  being  about  200  tons  per  day.  It 
was  reported  that  the  coal  had  to  lie  rehandled  many  times  between 
the  working  face  and  the  railroad  cars,  that  mining  costs  were  excessive, 
and  that  the  mine  could  not  be  profitably  operated  unless  at  least  500 
tons  per  day  was  produced.  The  output  could  not  be  raised  to  that 
figure,  and  the  mine  was  again  shut  down. 

In  February,  1924,  the  Cal-Coal  and  Iron  Co.  was  organized  with  an 
authorized  capital  of  $3,500,000,  for  the  purpose  of  purchasing  and 
operating  the  Stone  Canyon  properties.  A  permit  to  sell  .$2,700,500 
shares  at  par  for  this  purpose  was  issued  by  the  State  Corporation 
Department.  This  effort  to  finance  the  property  by  popular  stock  sub- 
scription proved  unsuccessful,  however,  and  the  attempt  was  given  up. 
As  a  result,  the  property  reverted  to  and  remains  under  the  ownership 
and  control  of  the  Stone  Canyon  Coal  Co.  and  <T.  A.  Chanslor,  509 
Wells  Fargo  Bldg.,  85  Second  St.,  San  Francisco.  It  comprises  2330 
acres  of  patented  land,  4600  acres  under  contract  of  purchase  fi-om  the 
state;  all  equipment,  together  with  21^  miles  of  broad  gauge  railroad, 
and  right  of  way  and  14  acres  of  land  at  McKay  Station.  Reports  filed 
with  the  Commissioner  of  Corporations  place  the  amount  of  coal  in 
sight  at  3,899,000  tons,  80%  recoverable;  and  a  probable  additional  ton- 
nage of  10,000,000  tons,  of  which  60%,  is  regarded  as  recoverable.  Not 
producing  at  present. 

Bibl :  State  Mineralogist's  Reports  VII,  p.  172 ;  VIII,  p.  403  ;  XII, 

p.  59;  XIII,  p.  54;  XV,  p.  597;  XVII,  p.  156;  XIX,  p.  26. 

Preliininarv  Report  No.  8,  p.  9.    U.  S.  Geol.  Survev  Bulls.  285, 

p.  223;  316,  pp.  435-438;  431,  p.  243;  581,  p.  158.    U.  S.  Geol. 

Survev  Mineral  Resources,  1909,  p.  102.    V.  S.  Bureau  of  Mines 

Bull,  22,  pp.  53,396;  Bull.  38,  p.  37. 

COPPER. 

No  eopper  deposits  of  importance  have  hem  developed  in  Montei-ey 
County,  although  native  copper,  malachite,  chalcopyi'ite,  and  other 
copper  minerals  have  been  noted  in  minor  amounts  at  a  few  localities. 

Copper  occurs  as  malachite  in  .serpentine  in  Sec.  21,  T.  23  S.,  R.  15 
E.,  east  of  Parkfield.     L.  E.  Bedell,  of  Parkfield.  located  some  claims 
here,  but  nothing  has  ever  been  done  with  them. 
Bibl:  State  Mineralogist's  Report  XV,  p.  598. 

UaiiiiiifnuJ  Cldiiiis  (see  under  Gold). 

Native  Copper  Cn..  of  Coalinga,  at  (me  time  had  a  group  of  claims 
in  Sec.  26,  T.  23  S.,  R.  15  E.,  7  miles  east  of  Parkfield.  Native  copper 
was  found  there  in  sei-peutine.  Xotliiiig  has  liceii  dune  recently,  and 
Ihey  are  jn-obably  abandoned. 

Bibl:  State  Mineralogist's  Report  X\',  p.  598. 

Riley  Ranch  Deposit  (see  under  Arsenic). 
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DIATOMACEOUS    EARTH. 

A  belt  of  diatomaceous  earth  runs  along  the  eastern  foothills  of  the 
.Santa  Lucia  Range  from  the  southern  boundary  of  the  county  in  T.  21 
S..  R.  10  E.,  in  a  northwesterlv  direction  to  Arrovo  Seco  in  T.  19  S., 
R.  6  E.  It  shows  again  in  Sees.  26  and  36,  T.  15  S..  R.  2  E.  Mast  of 
the  development  has  been  in  the  area  west  of  Bradley. 

California  K'eselguhr  Co.,  Inc.  Officers.  John  W.  "Woi-k,  president: 
"W.  I.  Davis,  vice  president ;  Geo.  C.  Langley.  secretary :  F.  B.  Peudry, 
treasurer.  Home  office,  San  iliguel.  California.  The  property  of  this 
company'  comprises  340  acres  in  ilonterey  County  in  Sees.  14  and  15, 
T.  24  S.,  R.  10  E.,  on  the  west  side  of  the  road  between  Bradley  and 
Jolon.  The  surface  is  composed  of  fairly  rugged  hills,  bare  of  timber, 
cut  by  a  number  of  nari'ow  canyons.  Elevation  at  the  principal  work- 
ings, 1100  feet.  Diatomaceous  earth  is  exposed  on  about  75%  of  the 
area.  The  deposit  was  opened  up  in  May.  1922,  and  the  plant  in  San 
IMiguel  wa.s  started  about  sis  montlis  later.  It  is  14  miles  from  the 
deposit  to  the  mill.  The  crude  earth  is  transported  by  motor  truck  and 
trailer  in  10-ton  lots,  most  of  the  haid  being  over  the  state  highway 
with  a  good  road  from  the  depasit  to  the  highway. 

The  deposit  is  being  mined  by  both  open  cut,  using  pick  and  shovel, 
and  by  means  of  tunnels,  drifts  and  stoping  of  the  bed,  which  dips 
about  30^.  There  are  7  tunnels  of  varying  length  up  to  150  feet. 
Low-grade  material  is  mined  in  the  open  cuts,  and  high-grade  by 
selection  and  underground  stoping.  Light  shots  are  occasionally  used 
in  the  stopes.  By  following  this  method  it  is  possible  for  the  company 
to  produce  a  uniform  higli-grade  eai-th  when  demanded. 
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Material  from  tliis  deposit  carries  mncli  less  nioi.sture  than  is  usually 
found,  and  no  artificial  drying  is  required,  it  heint;'  iiossil)le  to  mine, 
mill,  sack,  and  ship  the  earth  within  8  lioui-s. 

The  grinding  plant  is  situated  on  the  main  line  of  the  Si)uthern 
Pacific  Railroad  in  San  Jliguel,  with  a  side  track  nmninii'  through  the 
center  of  the  mill  building.  The  crude  earth  is  dumi)ed  fnmi  the  trucks 
to  bins  and  pas.ses  from  the  liins  by  a  belt  conveyor  to  a  Williams 
hammer  mill  of  5-ton  per  liour  capacity  at  2100  r.p.m.,  driven  by  a 
lOO-h.p.  motor.  A  45-inch  Sturdevant  fan  draws  off  the  discharge, 
which  goes  through  a  pipe,  with  traps  for  the  heavier  material,  to  a 
cyclone  collector.  The  discharge  from  the  first  cyclone  passes  to  a 
second  cyclone,  and  then  to  the  iiag  house  for  sacking  and  storage.  The 
maximum  capacity  of  the  plant  is  ti  toii.s  per  hour.  Operations  have 
been  intermittent,  (lepen<liiig  (in  deiiiaud.  From  7  to  10  men  are 
employed   when  upcratini!. 


Treatment  plant  of  California  Keiselguhr  Co.,  Inc.,  at  San  Mig:uel,   California. 

Jens  Deposit.  Owned  by  J.  C.  Jens,  636  W.  Adams  St.,  Los  Angeles. 
This  deposit  is  on  120  acres  of  patented  land  in  Sec.  20,  T.  23  N.,  R  10 
E.,  about  6  miles  northwest  of  Bradley.  P"'ormerly  operated  by  J.  ('. 
Jens,  under  the  name  of  the  Mineral  Earths  Supply  Co.  There  has 
■been  no  production  the  last  two  years. 

Bibl:  Report  of  the  State  :\Iineralogist,  XV.  p.  598. 

Monlcrey  Produrin  Co.  Incorporated  October  4,  1923.  C  A.  Ryan, 
president ;  W.  V.  Buckner,  vice  president ;  T.  Lee,  secretary-treasurer. 
Office,  Suite  37,  Work  Building,  Monterey,  California. 

This  company  and  its  subsidiary,  the  Monterey  Insulated  Brick  Co., 
Inc.,  with  the  same  officers,  controls  3900  acres  under  a  50-year  lease, 
of  which  100  acres  cover  a  deposit  of  diatomaceous  earth. 

The  deposit  is  a  part  of  the  old  Saucito  Rancho  Grant,  owned  liy 
T.  A.  Work.  It  is  situated  on  the  Salinas-^VIonterey  highway  four  and 
one-half  miles  from  Monterey.  Shipments  from  ]\Ionterey  can  be  made 
by  either  rail  or  water. 
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The  exact  extent  of  the  deposit  has  not  been  definitely  determined 
but  it  has  been  shown  t6  extend  over  a  considerable  area.  It  is  believed 
to  have  an  average  depth  of  300  feet  of  soft  diatomaceons  earth  and  is 
roughly  estimated  to  contain  from  7  to  10  million  tons.  The  material 
so  far  exposed  is  very  pure.  It  is  of  marine  or  salt  water  origin,  and  is 
said  to  contain  a  large  percentage  of  unbroken  diatoms.  The  surface 
i/onsists  of  rolling  hills,  partly  covered  with  live  oak.  The  elevation  at 
the  plant  site  is  160'  above  sea  level.    "Water  is  obtained  from  springs. 

At  the  point  where  mining  operations  were  begun  there  is  no  over- 
burden, but  ill  other  places  the  diatomaceons  earth  is  covered  or  partly 
covered  by  other  formations.  Mining  is  by  the  open-cut  method  in 
benches  with  pick  and  shovel.  The  material,  as  mined,  is  passed  down  a 
chute  to  the  mill  b.v  gravity.  Tlie  mill  building  and  warehouse  are  of 
corrugated  iron  over  a  wooden  frame,  set  on  concrete  foundations. 
Electric  power,  fui'iiished  by  the  Pacific  Gas  and  Electric  Co.,  is  used 
throughout,  there  being  a  substation  on  the  property. 

At  the  bottom  of  the  chute  from  the  working  face,  the  material  is 
fed  to  a  conveyer  belt,  which  carries  it  to  toothed  rolls.  From  the 
rolls  it  is  taken  by  bucket  elevator  to  an  oil-fired  revolving  dryer.  A 
suction  fan  draws  off  the  steam  and  air  from  the  dryer,  and  this  pipe 
is  arranged  so  that  the  discharge  may  be  passed  through  one  or  more, 
lip  to  eight,  cyclone  separators,  where  the  fine  material  carried  over  is 
lollected.  The  coarse  material  from  the  dryer  is  elevated  to  two  bins, 
each  20  feet  square  and  30  feet  deep.  From  the.se  bins  the  dried  earth 
goes  to  a  K-B  hammer  mill  for  pulverizing.  An  air  blast  picks  up  the 
discharge  from  the  hammer  mill  and  blows  it  through  a  pipe  to  a  single 
long  settling  bin.  the  coarser  material  settling  out  first  and  the  finer 
farthest  from  the  pipe  discharge.  Excess  air  from  this  bin,  carrying  a 
very  fine  product,  i.s  passed  through  another  cyclone  where  the  very 
finest  material  is  collected.  Sacking  devices  are  located  at  intervals 
under  the  long  bin  so  that  any  grade  desired  may  be  sacked.  After 
being  placed  in  bags,  the  material  is  stored  in  the  warehouse,  which  has 
a  capacity  of  20  cars  of  finished  product.  The  capacity  of  the  plant  is 
30  tons  in  8  hours.  The  Montere}'  Products  Company's  output  is  sold 
under  the  trade  name  of  'Calatom'  and  is  used  for  filtration  purposes 
in  the  manufacture  and  refining  of  sugar,  yeast,  oils,  and  lard.  It  is 
used  also  in  the  making  of  dynamite,  as  a  soap  filler,  as  insulation  in 
bake-ovens  and  boilers  and  in  polishes. 

Oakdiilr  Ranch  Deposit.  This  propei'ty,  comprising  200  acres,  is 
known  as  the  Oakdale  Ranch,  address  A.  B.  Ford.  Pleyto,  California, 
or  ('.  I).  Ford.  480  Twentv-fourth  Street.  Ogden.  Utah,  owners.  It  is 
situated  in  Sec.  18,  T.  24"  S.,  R.  9  E..  M.  D.  :\I.,  about  2  miles  from 
Pleyto  on  the  Pleyto-Bryson  Road,  and  20  miles  by  good  road  from 
Bradley,  the  nearest  railroad  shipping  point.  Copperhead  Canyon 
( 'reek  furnishes  a  water  supply  the  year  round.  Cream-colorerd  diato- 
inaceous  earth  of  apparent  high  grade  is  exposed  on  the  top  and  sides 
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of  i  hills  covering  an  area  of  20  to  40  acres.    There  has  been  no  work 
(lone  except  to  take  a  few  samples.     An  analysis  follows: 

Moisture    (105°  C.) 'XW, 

Analysis  of  moisture  free  sample.  Per  n^m 

Silica   SiO, 83.01 

Alumina  a\0; 4.70 

Iron  oxide  Fe^Oj 1.19 

Calcium  CaO  1.43 

Magnesia   MgO   .17 

Soda  and  potash  oxides  R-O 1.45 

Titanium   oxide   TiO. .12 

Manganese  oxide Trace 

Sulphuric   anh.vdride    SO, Xone 

Phosphoric  anh.vdride  PjOj Trace 

Sodium   chloride   NaCl 1.42 

Combined  waters  and  volatiles 5.81 

ToUl 99.90 

Analysis   by  Smith   Emery-  &   Co..   San   Francisco. 

Pacific  Diatom  Products  Co.  Charles  H.  Pugh,  Clarence  A.  Hunt, 
and  Wm.  H.  Barker,  of  Berkeley.  California,  and  Mes.srs.  Poole  and 
Clements.'  of  San  Misruel.  California,  directors.  This  company  has  a 
lease  on  the  X^  of  the  SEJ  and  the  Si  of  the  NE^  of  Sec.  15.  f .  24  S., 
K.  10  E..  M.  D.  M..  from  the  California  Kieselsruhr  Co.  on  the  F.  Buttle 
property.  They  have  contracted  for  200.000  tons  of  diatomaceous  earth 
in  place,  from  the  California  Kieselgiihr  Co.  on  a  royalty  basis:  the 
lessee  to  mine  it.  The  Pacific  Diatom  Products  Co.  have  erected  a  plant 
building  in  San  Miguel,  but  the  machinery  has  not  as  yet  been  installed 
and  production  has  not  begun. 

Rieuerts  Deposit.  This  deposit  is  owned  by  B.  J.  Riewerts.  460 
Jean  street.  Oakland.  California.  It  is  situated  in  Sec.  4.  T.  24  S., 
E.  10  E.  Intermittent  shipments  have  been  made  since  1904.  In  1923  it 
was  tmder  lease  to  W.  C.  Seceombe.  1120  Arrowhead  avenue,  San 
Bernardino.  California,  who  made  a  small  production. 
Bibl :  Cal.  State  Mining  Bureau  Bull.  3S  p.  292. 

DOLOMITE. 

In  a  belt  along  the  base  of  the  foothills  of  the  Gavilan  Range  near 
Xatividad  large  deposits  of  dolomite  have  been  developed.  The  belt 
crosses  private  ranches  of  various  ownerships,  and  has  been  quarried 
at  a  number  of  points  by  different  individuals.  Operations  have  been 
carried  on  from  time  to  time  by  H.  Bardhi.  C.  Z.  Ilebert.  C.  Patton, 
Robert  Porter.  Edward  A.  Taylor,  and  J.  Braida.  of  Salinas.  The  most 
recent  shipments  have  been  made  by  O.  D.  Eastwood,  from  the  Hebert 
property. 

Webh  and  Minyus  Deposit.  E.  A.  Webb  and  S.  M.  ^lingus,  of 
Coalinga,  own  160  acres  in  See.  28,  T.  24  S..  R.  16  E..  eontainmg  a 
deposit  of  dolomite.  It  is  about  S  miles  ea.st  of  Cholame.  There  has 
been  no  production. 

FELDSPAR. 

Jens  Quarry.  The  deposit  is  on  patented  land  owned  by  J.  C.  Jens, 
636  W.  Adams  St..  Los  Angeles,  in  Sec.  34.  T.  15  S..  R.  5  E.,  about  5 
miles  east  of  Chualar.    The  haul  is  about  8  or  9  miles  however,  by  wav 
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of  the  road  up  Cluialar  Canyon,  from  the  deposit  to  tlie  railroad.  A 
large  amount  of  high-grade  feldspar  has  been  .shipped  from  this  deposit 
ill  the  past,  but  it  has  been  nonproductive  for  a  number  of  years. 
Bibl:  Report  of  the  State  Mineralogist,  XV,  p.  601;  XVII,  p.  l.'-ifj. 

Johnson  Bros.  Deiyosit.  Orthoclase  feldspar  is  found  on  the  ranch 
of  Johnson  Bros.,  Chualar,  California.  The  deposit  is  located  in 
Cluialar  Canyon,  5  miles  east  of  Chualai'  and  about  one-half  mile  fi-om 
llie  .leus  deposit.  Samples  from  the  surface  cropping  show  some  iron 
oxide  present.  No  work  has  been  done  on  it,  but  it  is  probable  that  a 
good  commercial  grade  of  feldspar  can  be  developed  here. 


A  sample  of  massive  garnet  has  been  sent  to  the  Bureau  Laboratory 
by  D.  Smith,  Chestnut  street,  Salinas,  California.  Garnets  are  com- 
mon in  the  sands  of  the  Los  Burros  district,  and  they  have  been  noted 
at  other  localities,  but  the  occurrence  of  a  massive  variety  has  not  here- 
tofore been  recorded.  It  would  be  suitable  for  the  manufacture  of 
abrasives. 

GOLD. 
LOS  BURROS  DISTRIC"r. 

The  Los  Burros  Mining  District  is  in  the  extreme  southwestern 
part  of  Monterey  County  in  T.  23  and  24  S.,  R.  5  E.,  M.  D.  M.  It  is 
best  reached  from  the  railroad  at  King  City,  by  stage  to  Jolon  and 
then  by  trail. 

The  first  work  in  the  district  was  in  1SS7  when  W.  D.  Cruikshank 
iliseovei'ed  a  small  (juartz  vein  carrying  free  gold.  The  discovery  led 
1o  the  development,  on  a  considerable  scale,  of  the  Last  Chance  Mine, 
now  owned  by  the  Buelimo  Mining  Company.  The  property  has  been 
worked  intermittently  ever  since. 

Discoveries  of  placer  gokt  in  1902  were  made  on  Willow  and  Dog- 
vine  creeks  and  the  Gorda  and  Plaskett  mines  were  started.  Placer 
work  extended  to  all  the  nearby  ravines. 

From  the  years  1888  to  1915,  inclusive,  the  district  is  estimateil  to 
have  produced  over  $150,000  in  gold. 

Bibl :  State  Mineralogist's  Reports  VIII,  pp.  405-410;  XI,  pp.  259- 
262;  Xn,  p.  184;  XIII,  p.  234;  XV,  pp.  602-605;  IJ.  S.  GeoL 
Survey  Bull.  735,  pp.  323-329 ;  Mining  and  Scientific  Press, 
Vol.  104,  pp.  696-698,  1  fig.,  May  18,  1912. 

GEOLOGY. 

The  following  notes  on  the  geology  of  the  Los  Burros  district  are 
ipioted  from  the  report  of  J.  M.  HilP. 

"The  whole  district  is  underlain  by  rocks  of  the  Franciscan  formation.  No  intru- 
sive rocks  other  th,\n  the  serpentinized  basic  dikes  so  characteristically  associated 
with  the  Franciscan  were  noted,  thouglv  intrusive  granite  occurs  in  the  mountains  at 
the  heaclwateis  of  N.nimiintn  River.  No  attempt  was  made  to  map  the  irregularly 
distrilmti  d  masses  of  sirprntine,  but  there  appear  to  be  two  more  or  less  continuous 
belts  or  dikes,  lying  aliont  l'ihhi  feet  apart  and  trending  in  a  west-northwest  direction, 
which  run  through  tlie  soni  li-c.iitral  part  .if  the  distriei  The  most  conspicuous 
e.xposures  of  the  .soutlarn  i.ili  vver..  iH.t..l  al.mt;  spiia.  I'le.k.  in  tlie  vicinity  of  the 
Gorda  mine,  and  at  the  li'ad  oi  Ahliv  I'l.ik,  n.  n  iIh  I'.ii.liiiio  camp.  The  northern 
belt  is  well  exposed  along  ili..  south  wall  of  tia  ,an\(iM  of  tlio  South  Fork  of  WiUow 
Creek.  The  serpentinized  rocks  are  almost  completely  altered,  but  a  few  specimens 
taken  from  the  center  of  a  particularly  large  outcrop  indicate  that  the  original  rock 
was  a  peridotite. 

Burros   District,   Monterey   County.   California,      U.    S,   Geol, 
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"The  Franciscan  formation  as  exposed  here  is  made  up  of  dark  greenish-gray 
arkosic,  micaceous  sandstones,  in  general  fine-grained  but  passing  into  fine  conglom- 
erates that  are  usually  noted  as  lenses  rather  than  as  continuous  beds.  Althougli 
sandstone  predominates,  a  large  amount  of  the  rock  n-eathers  like  shale,  because  of 
the  fineness  of  the  constituent  grains  and  the  parallel  distribution  of  the  mica.  The 
most  abundant  constituent  of  the  sandstone  is  quartz,  but  orthoclase  and  plagioclase 
feldspar  is  only  slightly  less  abundant.  The  dark  color  of  the  rocks  is  due  to  the 
unusual  amount  of  hornblende  and  biotite.  Near  the  serpentine  areas  the  sandstone 
is  altered  to  contorted  schist,  much  crushed  and  sheared  and  cut  by  veinlets  of  quartz 
and  calcite.  In  places  in  the  vicinity  of  the  basic  dikes  considerable  bodies  of  massive 
sandstone  have  been  thoroughly  impregnated  with  minute  crystals  of  garnet  and 
pjTite. 

"All  the  rocks  weather  rusty  brown,  but  there  is  a  noticeable  difference  between 
the  colors  developed  b^•  weathering  of  the  rocks  in  the  deeper  canyons  and  those  near 
the  summits  of  the  ridges.  The  sandstone  is  massive,  with  little  evidence  of  bedding, 
but  weathers  rapidly  in  small  angular  pieces  that  disintegrate  readily  into  a  brown 
sandj'  clay.  The  conglomerate  lenses  are  usually  composed  of  small  rounded  or  egg- 
shaped  pebbles  of  pinkish  feldspar,  white  quartz,  and  black  slate.  In  a  few  places, 
however,  lenses  of  coarse  arkosic  sandstone,  with  small,  flat,  angular  pieces  of  black 
slate,  were  noted.  Only  one  small  lens  of  radiolarian  chert  was  seen  ;  this  lies  at  the 
head  of  Alder  Creek  a  short  distance  from  the  New  York  mine. 

"There  seem  to  be  two  rather  distinct  facies  of  the  Franciscan  formation  in  this 
district.  The  rock  exposed  in  the  lower  parts  of  the  canyon  weathers  in  larger  and 
more  angular  blocks  of  darker  color  than  the  overlying  rocks  that  are  exposed  along 
the  mail  trail  near  the  Buclimo  mine  and  on  the  upper  part  of  the  ridge  north  of 
Willow  Creek  canyon.  So  far  as  known,  serpentine  does  not  occur  in  the  overlying 
rocks.  These  upper  rocks  weather  in  small  fragments,  more  like  shales,  though  fresh 
exposures  show  that  they  are  fine-grained  sandstones,  composed  of  essentially  the 
same  materials  as  the  slightly  coarser  sandstones  of  the  lower  series. 

"The  heavy  growth  of  underbrush  and  the  deep  accumulations  of  broken  rock  and 
soil,  even  on  steep  slopes,  make  study  of  the  structure  very  difficult.  Practically  all 
the  readings  taken  on  the  west  side  of  the  summit  gave  strikes  of  X.  50°-70°  W,  and 
dips  of  20°-60°  N'E,  East  of  the  summit  the  strike  is  more  nearly  X,  45°  and  the  dip 
65°— 70*  NE,  It  is  judged  that  this  particular  part  of  the  Santa  Lucia  Range  is  a 
monoclinal  tilted  block,  lying  between  a  fault  whose  escarpment  forms  the  north- 
eastward-facing wall  along  Xacimiento  River  and  another  fault  represented  by  the 
scarp  along  the  coast.  These  faults  trend  approximately  X.  40°  "V\'.  The  trace  of  a 
major  fault  trending  X.  70°  W.  is  indicated  by  a  series  of  benches  and  depressions  on 
the  south  wall  of  the  South  Fork  of  Willow  Canyon,  about  midway  between  the  two 
larger  serpentine  dikes.  The  structure  is  probably  complex  in  detail,  for  much  evi- 
dence of  minor  movement,  both  parallel  to  and  across  the  general  structure  lines,  is 
seen  in  every  exposure," 

MIXES. 

Most  of  the  properties  in  this  district  have  been  active  during  short 
and  irregriilar  periods  only.  Abandonments  and  relocations  of  claims 
with  a  change  of  names  have  been  common  and  it  is  difficult  to  give  a 
connected  account  of  the  operations  at  any  of  the  mines.  The  most 
recent  and  important  developments  have  taken  place  at  the  Xew  York 
Mine.  Development  woi-k  is  going  on  at  the  present  time  (January, 
1925),  at  the  5sew  York,  ilariposa  and  Oregon  ]\Iiiies.  but  practically 
all  the  others  are  idle. 

Brewery  Mine.  S.  O.  Pugh.  owner.  Soleilad.  California.  This  prop- 
erty is  located  in  Sec.  2,  T.  2-1  S..  R.  •')  W,  The  gold  is  free  in  a  ((uartz 
vein  in  'slate,'  and  is  said  to  average  about  $8.00  per  ton.  Referring 
to  this  property,  at  the  time  of  his  visit,  Hill-  says : 

"The  Brewery  tunnels  are  north  of  the  trail,  about  200  feet  down  the  slope  toward 
Willow  Creek  from  the  mail-trail  ridge  and  1  mile  west  of  Melville's  cabin.  They 
were  caved  at  the  time  of  visit,  but  apparently  were  run  on  a  ledge  that  strikes  N. 
S0°  W.  and  in  the  cuts  dips  60°  S.  As  exposed  in  the  cuts,  the  ledge  matter  is  6  feet 
wide  and  consists  of  fine-grained  black  sandstone,  with  veinlets  of  quartz  and  a  little 
siderite.  Xo  sulphides  were  seen  on  the  dump,  but  small  casts  of  cubical  outline  filled 
with  limonite  indicate  that  the  mineralization  is  similar  to  that  on  the  Buclimo." 

Bibl:  State  Mineralogist's  Reports  VIII,  p.  409;  XV,  p.  603. 

Brookh/n  Mine.  Owner,  James  H.  McNeil,  Button  Hotel,  Jolon, 
California.  This  propertv  consists  of  one  claim,  situated  in  Sec.  2, 
T.  24  S..  R.  .')  E..  M.  D.  il.,  and  lying  parallel  to  the  Xew  York  Mine. 
Development  has  all  been  by  open  cuts.  These  have  exposed  a  lode, 
containing  quartz  -stringer  veins,  carrying  free  gold,  rich  in  places. 
The  countrj'  rock  is  slate  and  sandstone.    Idle. 

=  Hill,  J.  M.,  idem,  p,  328. 
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Buctitno  Mining  Co.  Address  709  Balboa  Building,  San  Francisco; 
Dr.  C.  A.  Clinton,  Twenty-first  and  Howard  streets.  San  Francisco, 
president.  This  propei'tv  has  not  been  operated  since  the  period  of  the 
world  war.  The  Bncliino  is  loeated  in  Sec.  2,  T.  24  S.,  R.  5  W., 
M.  D.  M.,  at  an  elevation  of  about  2800  feet.  It  includes  the  Last 
Chance,  East  Extension  No.  1,  West  Extension  No.  1,  Mary  S.,  Mary 
S  Extension,  Gold  Gulch  Nos.  2,  4,  and  5,  Good  Gold,  Plat  View  (camp 
site),  <)ra  F.  Xos.  1  and  2,  Rankin,  Perry,  Lucky  Jim,  and  Pansy 
Fraction.    It  was  visited  by  J.  M.  IlilP  in  1921,  who  says : 

"The  Buclimo  (Last  Chance)  workings  were  not  accessible.  From  the  surface 
work  it  is  judged  that  at  least  four  nearly  parallel  lodes  exist  on  the  property.  These 
strike  N.  SO"  W.,  and,  to  judge  from  the  northerly  dips  at  the  surface,  the  ledges  may 
come  together  with  depth.  It  is  said  that  from  the  surface  to  the  tunnel  level,  85  feet 
below,  the  lode  has  been  stoped  for  a  width  of  10  feet  and  a  length  of  500  feet.  A 
little  ore  presumably  from  the  tunnel  level,  found  in  a  mill  bin,  showed  quartz-calcite 
veinlets.  with  pyrite  and  arsenopyrite  in  crushed,  somewhat  mineralized  dark-colored 
sandstone  and  shale.  The  upper  workings  are  reported  to  be  abandoned  now,  and 
a  long  crosscut  tunnel  has  been  started  from  the  level  of  Alder  Creek,  near  the 
Grizzley  incline.  This  crosscut  is  more  than  1800  feet  long,  but  has  not  reached  the 
vein.  It  was  run  in  a  direction  almost  parallel  to  the  vein  and  the  strike  of  the 
sandstone  beds.  The  first  200  feet  of  the  crosscut  is  in  medium-coarse  sandstone ; 
next  there  is  100  feet  of  black  chert;  and  the  remainder  of  the  tunnel  is  in  nearly 
black  sandstone  that  is  almost  fine  grained  enough  to  be  termed  slate.  This  tunnel 
shows  the  formations  to  be  very  m'uch  broken  and  faulted,  most  of  the  movement 
being  parallel  to  the  bedding  in  dip  as  well  as  in  strike,  but  with  many  planes  of 
minor  movement  showing  parallel  strike  but  much  steeper  dip  than  the  bedding," 

The  Buclimo  is  equipped  with  a  5-foot  Huntington  Mill,  Frue  con- 
centrator and  accessories.  The  mine  has  been  idle  since  about  1917. 
The  president  of  the  company  was  expected  on  a  visit  to  the  property 
in  January,  192.5,  which  may  indicate  a  renewal  of  activities. 

Bibl:  State  Mineralogist's  Reports  VIII,  p.  405;  XI,  p.  261;  XII, 
p.  184;  XIII.  p.  234;  XV,  pp.  603-604. 

Bushnell  Mine.  This  property  has  not  been  mentioned  in  our  earlier 
reports,  and  the  following  notes  ai'e  from  the  paper  of  J.  M.  HilP,  who 
visited  the  property  in  1921. 

■'The  Bushnell  property  is  on  the  point  between  the  Middle  and  North  Forks  of 
Willow  Creek.  The  developments  consist  of  an  inclined  shaft  and  a  crosscut  tunnel, 
330  feet  in  all.  The  incline  is  sunk  130  feet  on  the  intersection  of  a  north-south  frac- 
ture that  dips  50°  E.  and  a  N.  50°  E.  stringer  that  dips  50°  SE.  It  is  reported  that 
about  $9,000  in  free  gold  was  milled  from  the  ore  obtained  in  sinking  this  shaft.  At 
the  tunnel  level  the  north-south  fracture  is  barren  ;  the  N.  50*  E.  fissure  ranges  in 
thickness  from  a  knife-edge  to  8  inches  and  is  filled  with  white  quartz,  calcite  and 
fragments  of  wall  rock,  the  whole  much  crushed  and  shattered.  A  little  free  gold  is 
visible  in  some  of  the  quartz,  but  no  sulphides,  limonite,  or  other  indications  of  the 
former  presence  of  sulphides  "were  noted  in  the  ore." 

Gorda  Mine.  Owned  by  the  Gorda  Gold  Mining  Co.  Mr.  George 
Reed,  manager,  Gorda,  California.  This  property  is  located  on  Spruce 
("reek  in  Sec.  4,  T.  24  S.,  R.  5  E..  at  an  elevation  of  2000  feet.  In 
describing  it  at  the  time  of  his  visit  in  1921,  HilF  states: 

"In  1902  several  exceptionally  large  rugged  gold  nuggets  were  found  in  the  stream 
bed  nearby.  Considerable  money  was  spent  in  equipping  the  property  for  hydraulic 
work,  and  a  little  more  gold  was  obtained.  The  talus  and  soil  cover,  however,  were 
so  deep  that  the  stream  gravels  had  not  been  reached  except  over  a  short  distance. 
A  number  of  tunnels  have  also  been  run  in  talus  to  locate  the  rim  of  the  covered 
channel,  and  some  work  has  been  done  in  the  sandstone  on  the  north  wall  of  the  gulch 
in  the  hope  of  discovering  the  source  of  the  coarse  gold,  but  this  object  had  not  been 
reached  in  1921.  The  sandstone  cut  by  this  tunnel  is  peculiar  in  that  it  contains 
small  fiat  fragments  of  black  slate,  minute  red  garnets,  and  a  small  amount  of  finely 
disseminated  pyrite.  The  mineralization  is  localized  in  the  sandstone  within  150  feet 
of  a  con.siderable  outcrop  of  serpentine." 

The  mine  is  idle  at  the  present  time  (January,  1925). 
Bibl:  State  Mineralogi.st 's  Report  XV,  p.  604. 


sidem,    p.    327. 

•Hill,   J.   M,.   U.   S.   Geol.    Survey   Bull.    735,  p.    329. 

"Hill,  J.  M.,  U.  S.  Geol.  Survey  Bull,  735,  \,.  328. 
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Hammond  Claims.  There  is  no  data  ou  this  property,  under  the 
above  name,  in  former  reports  of  the  Bureau.  J.  il.  Hill,"  however, 
refers  to  it  in  his  report  on  the  Los  Burros  district  in  the  following 
words : 

"In  the  canyon  of  the  South  Fork  of  Willow  Creek,  F.  C.  Hammond  has  several 
prospects  on  N.  80"  \V.  zones  of  mineralization  in  tlie  slates  and  sandstones.  The 
metalliferous  minerals  here  consist  largely  of  disseminated  pyrite  and  chaleopyrite 
in  hard  dark-colored  sandstone  along  a  series  of  nearly  vertical  tight  fractures.  No 
arsenopyrite  was  noted.  Tliere  is  practically  no  oxidation  on  any  of  the  ledges, 
though  a  little  iron  and  copper  stain  is  to  be  seen  directly  on  the  surface.  At  one 
of  Mr.  Hammond's  claims,  on  the  ridge  between  South  Fork  and  Willow  Creek,  pyrite 
and  a  little  chaleopyrite  are  disseminated  along  a  shear  zone  in  gametized  sandstone 
about  25  feet  from  a  lens  of  serpentine.  Very  minor  amounts  of  copper  silicate  and 
limonite   coat    the   joints   at   the    surface." 

Manchester.  {Blue  Jay),  owned  bv  S.  0.  Pusrh.  Gorda,  California. 
Idle. 

Bibl:  State  Mineralogist  "s  Report  YIII,  p.  407;  XV,  p.  605. 

Mariposa  Mine.  This  mine  is  located  in  Sec.  2,  T.  24  S.,  R.  5  E.,  at 
an  elevation  of  approximately  2700  feet.  It  is  near  Spruce  Creek  and 
includes  the  following  claims:  Blue  Jay  Xos.  1  and  2.  San  Lucas, 
Protection,  and  McKinley.  The  gold  occurs  free  in  quartz  ledge  which 
carries  some  arsenopyite.  In  January,  1925,  a  crosscut  tunnel  was 
being  driven  to  cut  the  vein.  Three  men  were  working. 
Bibl:  State  Mineralogist's  Report  XV,  p.  605. 

M.  M.  Mine  {Melville).  This  property  consists  of  22  claims,  owned 
by  H.  F.  Melville,  Palisade  and  Pinnacles,  via  Soledad,  California. 
They  are  situated  on  Gold  Ridge  between  two  forks  of  Willow  Creek, 
and  appear  to  be  a  continuation  of  the  Buclimo  lode.  A  large  open 
cut  below  the  trail  exposes  a  crushed  ore  zone,  containing  stringers  of 
quartz,  and  having  a  width  of  10  feet  or  more.  The  entire  crushed 
zone  is  said  to  carry  some  gold.  A  rough  concentration  by  panning 
showed  the  presence  of  pyrite  and  arsenop.vrite. 
Bibl:  State  Mineralogist's  Reports  VIII,  p.  408. 

New  York  Mine.  Owner,  New  York  ilining  Co.,  a  private  company, 
composed  of  Wm.  Cruikshauk,  John  Harboldt,  Jas.  Trickle;  and 
Donald  and  J.  C.  Lazier,  of  Gonzales,  California.  The  New  York  was 
discovered  bv  a  man  named  McCormiek  about  1904.  It  is  located  in 
Sec.  .1,  T.  24"  S.,  R.  5  E.,  ou  Ajax  Mountain.  J.  IM.  Hill'  at  the  time 
of  his  visit  (1921)  states: 

"At  the  New  York  property,  on  Ajax  Mountain  near  the  summit,  two  narrow  vein- 
lets,  about  li*  inches  apart,  constitute  the  lode.  The  crushed,  contorted  rocks  between 
the  veinlets  carry  pyrite  and  arsenopj-rite.  witli  very  minor  amounts  of  chaleopyrite 
and  galena.  Complete  oxidation  on  this  lode  has  extended  to  a  depth  of  50  feet  and 
mining  to  that  depth  has  yielded  some  fairly  good  free-gold  ore.  Two  tunnels,  a  few 
hundred  feet  in  total  length,  have  been  driven  in  the  sulphide  zone.  The  sulphides 
are  in  very  small  crystals  and  appear  to  have  been  deposited  subsequently  to  a  period 
of  crushing  of  the  original  quartz  veins.     Arsenopyrite  predominates  over  pyrite." 

Development  has  continued  since  the  above  was  written.  A  lower 
crosscut  tunnel.  200'  below  the  outcrop,  has  been  driven  440  feet,  at 
which  points  it  cuts  a  vein  3  to  4  feet  in  width,  earr,ving  good  values 
over  a  width  of  20  inches  to  3  feet  or  more.  There  are  12.000  to  15,000 
tons  of  the  ore  on  the  dump  ready  for  milling.  A  Straub  mill  with 
amalgamating  plate  and  Overstrom  table,  driven  by  gas  engine,  had 
just  been  uistalled  (January,  1925),  and  preparations  were  being  made 

•  Hill.   J.  M..   U.   S.   Geol.   Survey   Bull.   735,  p.   328. 
'  Idem,   p.   327. 
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to  start  milliiifi'.  In  the  lowei-  level  iie;ii-ly.  it'  not  all,  the  values  are 
ill  the  form  of  sulphides,  which  carry  very  little  silver.  The  concen- 
trates will  he  packed  out  over  the  trail  to  Jolon.  A  new  coast  road 
from  the  south  has  been  built  as  far  as  Salmon  Creek,  and  if  this  is 
extended  as  contemplateil,  it  will  aid  lii-eatly  in  the  development  of 
this  and  other  properties. 

Oregon  Mine.  This  property  adjoins  the  Mariposa  and  consists  of 
the  Oregon  and  Cool  Springs  claims.  It  is  in  Sec.  2,  T.  24  S.,  R.  5  W., 
at  an  elevation  of  2700  feet.  J.  M.  Krenkel,  owner,  Gorda,  California. 
The  gold  occurs  free  in  a  ([uartz  ledge  which  contains  some  hematite 
near  the  surface.  Cousi<lerable  work  has  been  done  in  the  coui'se  of 
assessments,  and  Ki-enkel  and  his  sous  were  continuing  develo])iuent  in 
January,  1925. 

Bibl:  State  Mineralogist's  Report  XV.  p.  60.5. 

Plaskett  Mine.  {Ocean  View;  also  known  at  one  time  as  Howard 
Mine.)  L.  M.  Plaskett,  owner,  Gorda,  California.  The  mine  is  located 
in  Sec.  30,  T.  23  S.,  R.  5  E.,  at  an  elevation  of  about  900  feet.  It  was 
formerly  under  lease  to  W.  C.  Howard,  of  San  Francisco,  and  was 
erpiipped  with  a  3i-foot  Huntington  Mill  run  l)y  a  gas  engine.  Devel- 
opment since  our  previous  report,  was  noted  b.v  Hill*'  in  1921,  who  says: 

"It  is  rl.  veil. peel  by  an  86-foot  incline,  with  short  drifts  to  the  northwest  at  40 
.nnd  Sii  r>ft  .inii  a  IflD-foot  drift  tunnel  to  the  southe.Tst  on  the  40-foot  level.  The 
ledge  strik.  s  X.  l.'i"  \V.  and  dips  10°  NE..  at  the  surface  but  steepens  to  60°  at  the 
bottom  of  thr  iiirlin..  It  consists  of  crushed  white  quartz,  slightly  iron  strained  but 
with  no  visiM.'  suliihi.l.  s.  It  is  reported  that  $1S.000  in  free  gold  was  recovered  from 
float  picked  u|i  IhI.iu  ihe  croppings  and  from  ore  obtained  in  sinking  the  incline.  It 
is  judged  that  tin-  frte  gold  occurred  in  a  .small  li'iis,  for  the  iiuartz  exposed  in  the 
workings  appears  to  be  barren." 

Idle  in  January,   1925. 
Bibl:  State  Mineralogist's  Report  XV.  ]i.  (i05. 

Sandall  Property.  There  are  two  claims  in  this  property,  the  Gold 
Ore  No.  2  and  the  Helen  Davis.  Mrs.  John  A.  Sandall,  owner,  3674 
Sixteenth  street,  San  Francisco.  They  are  located  in  Sec.  35,  T.  23  S., 
R.  5  Yj.  a  tunne!  67  feet  in  length  ou  the  Gold  Ore  No.  2  cut  a  small 
vein  carrying  free  gold.     Assessment  work  only  is  being  done. 

NEW'     LOCATIONS. 

Recent  locations  in  the  Los  Burros  district  include  the  Fighting  Bob 
No.  1,  on  the  noi-th  side  of  North  Fork  Dog  Vine  Creek,  formerly  the 
Good  Brothers  claim.  Abel  A.  Collins,  336  Monterey  street,  Salina.s, 
California,  owner. 

Philip  Krieger  has  recently  located  the  Evergreen  Placer  and  the 
Brown  Eagle  Nos.  1,  2  and  3,  quartz  claims. 

.lOLON    DISTRICT. 

The  ///(/).//  I'l<ir(r  Mine  is  located  about  three  miles  northwest  of 
Jolon,  on  the  Milpitas  rancho  in  Old  Man's  Canon.  It  is  owned  by 
Messrs.  II.  and  W.  T.  Hess  of  Sau  Francisco. 

In  the  spring  of  1914  the  Hess  Brothers  installed  a  hoist  with  drag- 
line bucket.  Water  was  obtained  from  dams  in  the  cations  where 
winter  flood  waters  were  held.  The  gravel  was  washed  through  a 
rotary  tube  .screen  run  by  a  gas  engine.  Several  experiments  were 
made  and  although  it  is  said  the  color  in  the  pan  ran  as  high  as  50 

'  Hill.   J.    M..   U.    S.   Geol.    Survey   Bull.    73o-J,   p.    329. 
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cents  per  cubic  yard,  the  recover}'  with  the  screen  and  riffle  board  was 
too  poor  to  make  it  a  paying  proposition.  There  has  been  no  recent 
attempt  to  work  this  property. 

Bibl:  State  Mineralogist's  Repoi-ts  VIII,  p.  405;  XV,  p.  606. 

PABKPIELD    DISTRICT. 

On  the  Cholame  Grant,  7  miles  southeast  of  Parkfield,  there  is  a 
series  of  gulches  with  gravel  deposits  which  have  yielded  some  i)lacer 
gold.    It  is  locally  known  as  "Gold  Hill." 

Summary. 

Gold  ill  Monterey  County  is  found  in  (piartz  veins  in  the  nieta- 
morphie  rocks  and  as  placer  gold  in  Pleistocene  gravels.  Gold  in 
the  quartz  veins  is  free  milling  down  to  the  water  level  and  rich 
pockets  have  been  found.  The  veins  are  naiTow,  however,  and 
considerable  wall  rook  must  be  worked.  Below  the  water  level,  which 
is  usuall.y  about  150  feet  below  the  surface,  sulphides  are  encountered. 
The  value  of  these  sulphides  has  not  been  fully  ascertained  but  some 
specimens  examined  showed  no  secondarj^  enrichment. 

Placer  gold  has  been  obtained  both  from  rai.sed  beaches  along  the 
Mest  coast  and  from  loose  raised  gravel  deposits  west  of  Jolon. 
Deposits  of  considerable  extent  remain  which  only  await  a  profitable 
method  for  extraction. 

LIMESTONE   and    MARBLE. 

A  belt  of  limestone  shows  in  several  places  on  the  west  slope  of  the 
Santa  Lucia  Range,  not  far  from  the  coast  line.  It  outcrops  in  the 
north  on  Long  Kidge  in  See.  9,  T.  18  S.,  R.  1  E.,  and  runs  in  a 
southern  direction  to  Sec.  36  of  the  same  township,  and  See.  31,  T.  18 
S.,  R.  2  E.  It  is  prominently  exposed  on  Pico  Blanco  in  Sec.  36. 
Deposits  of  possible  economic  importance  occur  on  tlie  ranch  of  Mr. 
John  Little  of  Monterev,  south  of  Point  Sur;  and  on  the  640-acre 
ranch  of  Mrs.  C.  L.  Koch  of  Pacific  Grove,  in  Sec.  36,  T.  18  S.,  R.  1  E., 
which  includes  in  part  the  deposit  on  Pico  Blanco.  A  landing  place 
suitable  for  shipping  from  the  latter  deposit  is  said  to  exist  north  of 
Point  Sur  and  5  miles  from  Pico  Blanco.  Burned  lime  was  at  one  time 
pi'oduced  from  a  quarry  in  See.  16,  T.  18  S.,  R.  1  E.  A  conspicuous 
outcrop  also  occ\irs  on  Sec.  30,  T.  19  S.,  R.  3  E.  Farther  down  the 
eoa.st  burned  lime  has  been  produced  from  deposits  in  Sec.  22,  T.  22  S., 
R.  4  E.  Notable  deposits  of  limestone,  often  crystalline,  are  likewi.se 
found  at  various  points  in  the  Gavilan  Range  in  this  county.  An 
undeveloped  deposit  of  white  marble  is  reported  in  Sec.  6.  T.  23  S.,  R. 
14  E..  near  Parkfield. 

Bibl:   State  Mineralogist's  Reports  IV,   p.   110;   VI,   pp.   29,  97; 

VIII,  p.  410;  XI.  p.  260:  XII,  p.  392;  XIII,  p.  629;  XV,  pp. 

599,  606;  Bull.    No.  38,  pp.  72,  73. 

Alif'al  Ranch  Deposit.  Owners,  Martha  E.  Bardin,  Hazel  J.  Hurt, 
and  Ethel  0.  Tholcke.  all  of  Salinas.  This  deposit,  a  little  north  of 
east  and  about  7  miles  distant  from  Salinas  in  the  foothills  of  the 
Gavilan  Range,  lies  at  an  elevation  of  about  700  feet.  In  former  years 
the  narrow  gauge  railroad  of  the  Spreekels  Sugar  Co.  extended  to 
it,  and  most  of  the  limestone  produced  has  been  u.sed  by  the  Spreekels 
Co.  A  portion  of  the  track  has  been  taken  up  so  that  Die  deposit  is  now 
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1:^  miles  from  the  eud  of  the  road.  The  limestone  is  massive,  but  not 
suited  for  technical  use  in  sugar  making,  as  carried  out  in  the  Spreckels 
plant  in  recent  3-ears,  and  there  has  been  no  production  for  about 
15  years. 

Kellogg  Banch  Deposit.  A  similar  depo.sit,  owned  by  the  same 
parties  as  the  Alisal  Ranch  deposit,  is  located  farther  southeast  and 
about  16  miles  from  Salinas.  Limestone  of  similar  quality  found  here 
was  also  used  by  the  Spreckels  plant  at  one  time.  The  deposits 
are  very  large  and  their  accessibility  to  railroad,  location  adjacent  to 
the  clay  deposit  at  Heiiis  Lake,  and  their  relative  closeness  to  gypsum 
deposits  near  King  City,  oiSer  possibilities  for  the  establishment  of  a 
cenu'iit  industry.  A  pumping  station  and  the  oil  pipe  line  of  the 
Associated  Oil  Co.  is  located  about  2  miles  south  of  Salinas. 

Los  Vergeles  Banch  Deposit.  This  deposit  is  situated  on  Lots  1  and 
3  of  the  Los  Vergeles  Rancho.  The  property  has  an  area  of  250  acres. 
and  is  owned  liy  the  Commercial  Lime  Co.,  Henry  A.  Schulze,  presi- 
dent, 5163  Eagle  Rock  Blvd.,  Los  Angeles;  Burke  Corbet,  Pir.st 
National  Bank  Bldg.,  San  Francisco,  secretary.  Dr.  J.  H.  Wythe,  41  iS 
Consolidated  Bldg..  Hill  and  6th  Streets,  Los  Angeles,  who  discovered 
the  deposit  and  owned  2500  acres  of  the  Spanish  Grant  land  upon 
wliieh  it  was  found,  sold  it  to  X\w  above  company,  in  which  he  holds 
a  controlling  interest. 

The  deposit  is  about  12  miles  northeast  of  Salinas  on  the  state 
highway  running  from  Salinas  to  San  Juan.  The  highway  cuts  across 
the  face  of  two  exposures,  covering  43  acres,  and  passes  between  two 
other  large  deposits  2J  miles  from  the  former,  on  the  remaining 
207  acres. 

The  greater  portion  of  the  limestone  lies  above  the  highway  and  can 
be  brought  to  it  with  the  aid  of  gravity.  A  tunnel  (closed)  was  placed 
under  the  highway  at  the  time  of  its  con.struction,  and  the  right  of 
way  deed  provides  for  the  working  of  the  deposit  through  this  tunnel 
so  there  can  be  no  interference  with  quarry  operations. 

A  power  line  crosses  the  land,  and  the  Associated  Oil  iiipe-liiK'  and 
7iumping  station  is  located  within  about  14  miles. 

The  limestone  ranges  from  a  coarsel.y  cr.vstalliue  white  and  bluish- 
white  caleite  to  a  vei"y  compact  holoerystalline,  fine-grained  marble.  It 
averages  very  high  in  lime  content.  Some  of  this  limestone  has  been 
used  by  the  Judson  Iron  Works,  but  production  to  date  has  been 
limited. 

Bibl:  Cal.  State  Mining  Bureau  Bull.  38,  p.  73. 

MAGNESITE. 

Nevins  Magnesite  Deposit.  F.  il.  Xevins.  P.  0.  Box  545,  Coalinga, 
California,  owner.  This  holding  comprises  80  acres  in  See.  29,  T.  23  S., 
R.  15  E.,  M.  D.  M.,  about  4  miles  east  of  Parkfield,  near  Table  Moun- 
tain. There  is  a  deposit  here  of  undetermined  extent,  it  having  been 
prospected  only  slightly  1iy  ojien  cuts. 
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All  analysis  of  tlie  niagnosito  follows: 

SiO,  1.12 

M,6s    .14 

Fe..03    .11 

Cab    1.40 

M^O    45.70 

I.,;ss   51-40 

Total -^ 99.93 

rurity  as  magnesium  carbonate,  i)5.5(i%. 

A  little  farther   along  magnesite   also   shows   in    Sees.    34   and   .35, 
T.  23  S.,  R.  15  E..  at  the  base  of  Table  ^Mountain. 


Monteren   Minirol    Well 


Ope 


Jt,  Xevi 


MINERAL    WATER. 

This  property  is  owned  by  0.  P.  Col- 
burn,  622  Spencer  street,  New  Mon- 
terey, California.  The  well  was 
formerly  known  as  O'Connor  ]\[iu- 
eral  Sprinjr.  althonwh  it  is  a  well, 
originally  dug  by  O'Connor.  The 
jiresent  owner  bought  the  property 
in  July.  1923,  and  has  provided 
bathing  faeilities  and  established 
an  auto  camp  ground  in  connection. 
The  well  is  50  feet  deep,  and  25 
feet  of  water  stands  in  it  at  all 
times.  The  water  is  pumped  to  a 
tank  by  a  small  pump,  operated  by 
electric  motor ;  the  tank  supplying 
the  baths,  either  hot  or  cold,  and 
the  liottling  department.  It  is 
l)Ottled.  both  as  it  comes  from  the 
well  and  artiticiall.v  carbonated.  It 
is  said  to  be  of  particular  benefit  in 
the  ti-eatinent  of  rheumatism,  kid- 
ney, and  stomach  disorders.  An 
analysis  by  E.  J.  Lea,  Director  of 
the  State  Laboratory,  is  reported 

magnesite  deposit.      aS  follows  : 


Analysis. 

Analysis  of  the   water  from  ilonterey   Mineral   Well,   as  made  by 
E.  J.  Lea,  Director  of  the  State  Laboratory : 

Cms.  per  100  cc. 

Total  solids .585 

Loss   on  ignition .050 

Iron,  alumina  and  phosphoric  acid .002 

Magnesium    oxide    .0.35 

Chloride    .240 

Silica   .085 

Calcium   oxide    -031 

Sulphate  SO3 .'>20 

I'liospliorie  acid,  traces  only. 
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SPRINGS. 

The  following  data  on  the  iiiiinTal  .s|)i'ings  of  Monterey  County,  with 
the  exception  of  a  few  notes  rewardino;  their  ownership  and  accommo- 
dations for  the  public,  are  taken  from  the  U.  S.  Geological  Survey 
Water  Supplv  Paper  Xo.  3:^8,  'Springs  of  California,'  by  Gerald  A. 
Waring,  1915. 

"Banes  Soda  Springs.  Banes  Soda  Springs  are  situated  on  the  coast 
about  6  miles  southwest  of  the  Cruikshank  (Buclimo  Mining  Co.) 
Mines.  Carbonated  water  issues  for  a  considerable  distance  along  a 
hlutf  that  here  borders  the  ocean  and  has  deposited  notable  amounts 
of  lime  carbonate.  At  the  main  spring  a  terrace  several  feet  in  height 
has  been  built  by  the  iron  .stained  material  that  has  been  deposited 
from  solution. 

"The  water  apparently  derives  its  contents  of  calcium  and  of  carbon 
dioxide  from  limestone  masses  that  are  associated  with  the  other  altered 
sediments  along  this  portion  of  the  coast. 

"Dolan's  Hot  Spring.  A  warm  and  mildly  sulphureted  spring 
exi.sts  on  North  Fork  of  Big  Creek,  about  14  miles  from  tlie  ocean 
and  7  miles  by  trail  .south  of  Slate's  Hot  Springs.  The  water  issues 
in  a  deep  portion  of  the  canon,  whieli  is  heavily  timbered  with  redwoods, 
and  as  the  place  is  known  only  locally  and  is  not  easily  aci-essil)le,  llie 
spring  has  not  been  made  use  of  and  has  seldom  l>eeii  visited." 
Philip  Dolan,  owner. 

"Helms  Soda  Springs.  Helms  Soda  Springs  are  about  ■^  miles  east 
of  Banes  Soda  Springs.  Their  water  is  strongl.v  carbonated,  but  the 
flow  is  slight,  and  they  have  not  formed  a  notable  deposit  such  as  is 
found  at  the  springs  farther  west." 

"Hot  Springs  on  North  Fork  of  Little  Sur  River.  Several  thermal 
springs  rise  in  the  bed  and  along  the  banks  of  North  Fork  of  Little 
Sur  River,  about  two  miles  above  the  point  at  which  the  stage  road 
crosses  the  stream.  The  .springs  in  the  stream  bed  form  a  warm  poo], 
and  on  its  right  bank  two  or  three  flows,  having  a  maximum  tem|)era- 
ture  of  114°,  issue  from  crevices  in  the  rock  and  till  a  small  natui-al 
basin.  Tlie  springs  are  in  a  narrow,  rugged  section  of  the  stream  cafion, 
in  a  granitic  area,  and  possibly  rise  along  fractures  that  have  been  i)ro- 
dueed  by  local  faulting.  The  water  is  mildly  sulphureted  but  it  is  not 
otherwise  noticeably  mineralized.  A  considerable  amount  of  fibrous 
algous  growth,  from  white  to  reddish  purple  in  color,  is  found  in  the 
stream  and  the  adjacent  pools. 

"During  the  nineties  the  water  was  piped  to  a  grove  of  redwoods 
in  a  flat  some  distance  below  the  springs,  and  it  was  the  intention  to 
build  a  hotel  and  bathhouse.  High  water  washed  out  the  pipe  line, 
however,  and  in  1908  the  attempt  to  develop  the  springs  had  not  yet 
been  renewed."    J.  and  Annabel  Brown,  Salinas,  California,  owners. 

"Para.so  Hot  Springs.  Paraiso  Hot  Springs  are  situated  near  the 
head  of  a  small  valley  that  opens  eastward  to  Salinas  Valley.  Under- 
ground water  lies  at  a  shallow  depth  near  the  springs,  beneath  an  area 
of  several  acres  within  which  at  least  five  mineral  springs  rise.  The 
largest  of  these,  which  is  known  as  the  Soda  Spring,  has  an  observed 
temperature  of  111°.  and  a  discharge  of  perhaps  8  gallons  a  minute. 
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About  40  yards  away  two  sinall  Sulphur  Springs  rise  with  temperatures 
of  88°  and  102°,  and  100  yards  farther  east  there  are  two  drinking 
springs  eaeli  of  which  yields  perhaps  one-fourth  gallon  a  minute.  These 
are  known  as  the  Iron  Spring  and  the  Arsenic  Spring  and  have  tem- 
peratures respectively  of  68°  and  65°  F. 

"The  springs  at  this  place  were  known  to  the  Catholic  Mission 
Fathers,  who  at  one  time  lived  here.  Their  extensive  modern  use  dates 
back  more  than  20  years,  and  their  accessibility  has  made  them  an 
objective  point  for  automobile  parties.  lu  1908  accommodations  were 
provided  in  hotels  and  cottages  for  about  200  guests,  while  tub  and 
plunge  baths  at  the  Soda  and  the  Sulphur  springs,  and  a  swimming 
plunge  that  was  also  supplied  by  these  springs,  gave  ample  opportunity 
for  use  of  the  waters.  Analyses  of  the  springs,  made  a  number  of  years 
ago,  are  available  and  are  here  presented  in  the  standard  form. 

Analyses  of  Water  from  Paraiso  Hot  Springs,  Monterey  County,  California. 
(Constituents  are  in  parts  per  million.) 


Temperature 

Properties  of  reaction: 

Primary  salinity 

Secondary  salinity— 

Persalinity 

Primarj*  alkalinity... 
Secondary  alkalinity. 
Subalkalinity 


Constituents 

By 
weight 

React- 
ing 
values 

By 
w»ght 

React- 
vahies 

By 

weight 

React- 
ing 
values 

By 

weight 

React- 
ing 
values 

wighte 

React- 
ing 
values 

Sodhim(Na) 

253 
2.9 
41 
7.5 
7.3 
5.1 
493 
38 
79 

11.00 
.07 
2.M 
.62 
.26 
.56 
10.27 
1.07 
2.63 

252 
3.1 
32 

10.96 
.08 
1.60 

233 

6.4 
28 
38 

9.7 

520 
29 
94 

10.13 

.18 

1.40 

3.13 

.35 

10.83 

.82 

3.13 

234 
80 
30 
74 
12 
23 

342 

304 
Trace 

156 

10.18 
2.05 
1.50 
6.09 
.43 
.48 
9.65 
10.13 
Trace 
5.18 

179 
58 
23 
9.8 

3.9 
22 
387 

7.78 

1.48 

Calcium  (Ca) 

1.15 

.81 

Iron(Fe) 

}19 
463 
39 
56 

.68 
9.64 
1.10 
1.87 

.14 

146 

Chloride  (CD 

10.92 

Silica  (SiOi) 

SO 

1.66 

45 

1.49 

44 

i.46 

176 
I59 

5.84 

TMala 

977 
25 

l.U 

917 

(a) 

1,002 

17 

60 

.77 
3.52 

1,255 
(a) 

"" 

vaj  rre&eut. 

1.  Hot  soda  spring,    .\nalvst  and  authority,  Winslow  .^derson,  1889. 

2.  Hot  soda  spring,    .\nalyst.  A.  Cihi.  1871.    Authority,  C.  S.  GeoL  Survey  BulL  32. 

3.  Hot  sulphur  spring.    Analyst  and  authority,  Winslow  Anderson,  1^9. 

4.  Arsenic  spring.    .Analyst,  A.  Cihi.    .Authority,  advertising  matter. 

5.  Iron  spring  No.  2.    .Analyst.  .A.  Cihi.    .Authority,  advertising  matter. 

"The  Hot  Soda  Spring  is  primarily  saline  in  character  with  sec- 
ondary alkalinity  as  a  subdominant  property.  The  term  "soda," 
usually  referring  to  primary  alkaline  waters,  is  a  misnomer.  The 
Hot  Sulphur  Spring  differs  from  the  Hot  Soda  Spring  chiefly  by  reason 
of  liigher  secondary  salinity  and  its  content  of  hydrogen  sulphide.  The 
analyses  of  the  Arsenic  and  Iron  sjirings  are  of  doubtful  authenticity. 
It  is  of  interest  that  only  a  trace  of  arsenic  was  found  in  the  Arsenic 
Spring  and  very  little  iron  in  the  Iron  Spring.     Both  have  primary 
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salinity  for  the  principal  property.  High  magnesium  with  respect  to 
calcium  is  indicated  for  the  Hot  Sulphnr  and  Arsenic  springs. 

"The  hills  on  each  side  of  the  little  valley  at  Paraiso  Springs  consists 
of  gravelly  sandstone  that  dips  gently  awa.y  from  Salinas  Valley. 
Granitic  boulders  scattered  along  the  ravines  indicate  that  crystalline 
rocks  are  exposed  to  the  west.  Although  a  fault  is  mapped  through 
Salinas  Valley,  it  is  not  lielieved  that  such  structure  has  given  rise  to 
Pai'aiso  Springs.  It  seems  more  probable  that  some  local  fold  or  bed- 
rock obstruction  here  forces  underground  water  to  the  surface,  and  that 
its  thermal  character  may  be  due  to  the  depth  from  which  it  rises,  in  a 
locality  of  unusually  high  temperature  gradient." 

Paraiso  Hot  Springs  is  situated  at  an  elevation  of  1400',  and  is  easily 
reached,  being  only  7^  miles  from  Soledad.  The  resort  is  open  the 
year  round,  and  it  is  one  of  the  popular  mineral  spring  resorts  of  the 
state.    0.  B.  Peterson  is  owner-manager,  Paraiso  Springs,  California. 

"Slate's  Hot  Sj^riiigs.  In  the  Coast  Ranges  of  Monterey  County 
tliermal  springs  of  note  issue  at  four  places.  The  southernmost  of 
these  is  at  Slate's  Hot  Springs,  on  Mr.  J.  A.  Little's  ranch.  Tlie  water 
here  issues  at  ten  principal  points  in  a  di.stanee  of  125  yards,  halfway 
up  the  face  of  the  blutt's  that  here  border  the  ocean.  A  small  private 
bathhouse  has  been  built  near  the  easternmost  spring.  The  waters 
range  in  temperature  from  110°  to  121°  P.,  are  mildly  sulphnreted,  and 
the  run-oiT  streams  are  lined  with  abundant  green  algous  growth.  Small 
deposits  of  alum,  gypsum,  and  carbonate  of  lime  or  magnesia  were 
noted  at  the  edge  of  one  spring.    The  waters  taste  distinctly  sweetish. 

"About  one-fourth  mile  northwest  of  the  main  group,  on  the  left 
bank  of  Hot  Creek,  is  another  spring,  98°  in  temperature.  This  spring 
yields  perhaps  5  gallons  a  minute  and  is  used  for  laundering  clothes. 

"It  is  said  that  the  location  of  the  springs  was  described  by  an  Indian 
to  Mr.  Thomas  B.  Slate,  who  made  his  wa.v  southward  with  difficulty 
along  the  steep,  brushy  slopes,  and  succeeded  in  finding  only  the  warm 
spring  beside  the  creek.  Later,  however,  he  came  down  the  coast  in  a 
boat,  found  the  springs  on  the  bluff,  and  settled  near  them  in  1868. 

"Snlpliur  Spring  on  Mission  Creek.  About  12  miles  west  of  north 
from  Jolon  post  office,  or  10  miles  from  San  Antonio  Mi.ssion,  there  is  a 
cool  sulphur  spring  that  lias  been  used  to  a  slight  extent  as  a  drinking 
sprino-.  It  is  not  near  a  main  traveled  road,  however,  and  is  not  widely 
known.  Tlie  spring  apparently  issues  from  sedimentary  materials, 
probably  of  Tertiary  age,  that  form  the  hills  bordei-ing  the  west  side 
of  Salinas  Valley.     It  is  on  the  Milpitas  Rancho." 

"Tassajara  Hot  Springs.  A  large  amount  of  hot  water  issues  at 
Tassajara  Hot  Springs,  which  are  in  the  caiion  of  Arroyo  Seco,  in  the 
.southern  part  of  Monterey  County.  About  seventeen  thermal  springs 
ma.v  be  counted  here,  in  the  bed  of  the  creek  and  along  its  southern 
bank.  They  range  in  temperature  from  about  100°  to  140°  and  from 
mere  seepages  to  flows  of  seven  or  eight  gallons  a  minute. 

"The  thermal  waters  issue  from  a  gneiss  that  is  exposed  along  the 
creek  for  a  distance  of  200  yards  or  more.  Above  and  below  this 
exposure  the  rock  is  granitic  and  in  some  places  contains  small  garnets. 
The  crystalline  rocks  are  overlain  bv  a  series  of  .shale,  sandstone,  and 
limestone,  whose  structure  in  the  area  north  of  Arroyo  Seco  is  well 
shown  l)y  the  beds  of  massive  buff-colored  sandstone  that  dip  north- 
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eastward  at  an  angle  of  about  45°.  A  western  limb  of  this  structure 
was  not  seen,  though  it  may  exist  in  the  mountains  farther  coastward. 
The  observed  dips  at  least  suggest  that  Tassajara  Hot  Springs  issue  at 
a  locality  where  Arroyo  Seco  crosses  a  zone  of  intense  pressure  in  the 
crystalline  rocks. 

"The  springs  received  their  name  from  an  Indian  or  Mexican  word 
that  means  'the  place  where  meat  is  cured  by  drying,'  and  dates  from 
the  early  days  of  the  cattle  industry.  The  springs  have  thus  been 
known  and  used  for  many  years,  and  they  were  earl.y  visited  by 
campers,  wlien  the  onl_'\-  access  was  by  means  of  a  difficult  trail.  Several 
years  ago  a  well-graded  wagon  road  was  liuilt  southward  from  James- 
burg  across  the  mountains  and  down  into  the  canon,  and  the  springs 
are  now  easily  reached  by  stage.  In  1904  a  stone  hotel  was  built,  and 
other  improvements  have  been  added  yearly,  so  that  in  1909  there  were 
ample  accommodations  for  75  people,  though  a  larger  number  has  been 
taken  care  of  by  the  use  of  tents.  Water  from  two  of  the  largest  springs 
ha.s  been  piped  to  tub  and  plunge  baths,  and  a  vapor  bath  has  been 
constructed  over  the  hottest  spring,  which  issues  in  the  creek  bed. 

"Analyses  of  two  of  the  thermal  waters  were  made.  These  waters 
are  noticeably  sulphureted,  and  the  analyses  show  them  to  lie  only 
moderately  mineralized.  The  water  of  the  arsenic  spring  has  a  dis- 
tinctly yellow  color,  which  in  a  few  other  sjirings  has  been  ascrilied  to 
alkaline  sulphides  in  solution. 

"At  tile  north  edge  of  the  creek,  a  few  yards  above  the  hot  springs, 
there  are  two  cool  springs  in  which  iron  is  deposited.  An  analysis  of 
the  easternmost  of  these  springs  is  tabulated  with  tlie  hot  springs. 

Analyses  of  Water  from  Tassajara  Hot  Springs,  Monterey  County,  California. 

(Analyst  and  authority,  F.  M.  Eaton.  11*09.     Constituents  are  in  parts  per  million.) 


Temperature 

Properties  of  reaction: 

Primary  salinity 

Secondary  salinity.  - 

Per  salinity 

Primary  alkalinity . . 
Secondary  alkalinity 
Subalkalinity - 


COMtituents 

By 

weight 

Reacting 
values 

By, 

weight 

Reacting 
values 

By 
weight 

Reacting 
values 

Sodium  (Na)..-.. 

81 
4.6 
5.3 
Trace 

}      -^ 
110 

6.5 
41 

3.51 
.12 
.27 
Trace 
.05 

2.29 
.18 

1.37 

75 
4.8 
4.9 
1.3 
2.0 
109 
5.0 
38 
(a)0 
116 

3.26 
.12 
.20 
.11 
.07 

2.37 
.14 

1.28 
.00 

3.84 

}     - 

33 

11 
f      0.8 
1      1.9 

36 

12 

61 

1.64 

.87 

Iron  (Fe) 

03 

.21 

Sulphate  (SO,) 

.75 

Chloride  (CD 

.32 

Carbonate  (CO.) 

2  03 

Silica  (SiO.) 

118 

3.90 

(?) 

Totals.. .._ 

368 

0 

25 

,00 
1.47 

375 

0 
(b) 

.00 

170 

(b) 
(?) 

Hydrogen  sulphide  (HiS) 

(a)  Not  detected  in  1  liter  of  water,    (b)  Present. 
1.  Lower  of  two  main  basins.    2.  Arsenic  spring. 
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The  two  hot  springs  were  apparently  from  the  same  general  source, 
showing  only  slight  difference  in  composition.  Primary  salinity  and 
primary  alkalinity  are  the  chief  .stable  properties,  but  the  waters  are 
characterized  by  high  tertiary  alkalinity,  of  which  silica  is  the  chief 
component.  The  carbonate  radicle  reported  is  presumably  calculated 
froi7i  the  alkalinity  determination  and  doubtless  includes  sulphides 
and  i^ossibly  silicates.  The  apparent  absence  of  arsenic  in  the  so-called 
ar.senic  spring  is  noteworthy. 

"The  iron  spring  is  of  markedly  different  character  .from  the  hot 
s|>rings.  being  less  than  half  as  concentrated  and  having  secondary 
alkalinity  as  the  dominant  property.  Tertiary  alkalinity  is  not 
reported,  but  this  property  is  probably  relatively  h)w.  It  is  probably 
of  essentially  surface  origin,  and  not  directly  related  to  the  thermal 
waters. 

"The  following  notes  concerning  algous  growths  in  the  creek  below 
the  hot  springs  are  here  given,  as  the  growths  are  related  to  the  sul- 
phureted  character  of  the  water.  Althousrh  they  are  common  to  thermal 
sidphur  springs,  the  relatively  large  volume  of  water  in  the  creek  at 
Tassajara  Hot  Springs,  its  ccmparatively  slow  cooling,  and  the 
I)resencc  of  both  swift  currents  and  of  quiet  pools,  affords  an  unusually 
good  opportunity  to  observe  the  variation  in  character  of  the  growth. 

"At  the  main  springs,  where  the  temperature  of  the  water  was  110° 
to  140°,  the  material  was  mainly  fibrous,  and  white,  green,  and  reddish- 
t)rown  in  color. 

"About  To  yards  below,  at  a  temperature  cf  Ofi;',  there  was  a  dark 
green  layer  on  the  bott<  ni  of  pools,  with  a  small  amount  of  white 
material  on  the  surface  of  the  i;reen.  Where  tlie  c\irrent  was  swiftest 
a  pur[)le-brown.  furry  growth,  one-eighth  to  one-iiuarter  inch  thick, 
covered  the  rocks. 

"At  125  yards,  where  the  temperature  was  Itl'.  a  green,  leathery 
growth  covered  portions  of  the  bottom,  with  white,  feathery  streamers 
attached  to  it  where  the  current  was  rapid. 

"At  200  yards,  in  a  temperature  of  87°,  a  thirk.  leathery  growth 
coated  the  entire  stream  channel,  beinir  green  and  white  on  its  upper 
surface,  pale  purplish-red  inside,  and  black  on  the  under  surface.  A 
number  of  pale  purple,  feathery,  and  wliiti'  threadlike  streamers 
extended  from  it. 

"At  2-50  yards,  in  a  temperature  of  83',  there  was  a  layer  of  green 
material  in  the  pools,  and  white  material  in  the  swifter  water. 

"At  27.5  yards,  where  the  temperature  was  81°,  the  lower  limit  of 
white  growths  was  reached.  Below  it  a  dark  green  moss  coated  the 
rocks  for  a  di.stame  of  about  50  yards  to  a  point  where  the  tempera- 
ture was  78°.  Below  this  point  there  was  no  notable  growtli  in  the 
channel. 

"The  material  showed  a  tendency  toward  brighter  colors  in  the 
hotter  water  and  more  sombre  ones  in  the  cooler  places.  Wliite  material 
(probably  due  to  the  deposition  of  sulphur)  was  more  common  in  the 
hottest  water  and  in  the  lowest  i)ortions  of  the  algous  growth.  Smooth, 
leathery  growths  lined  the  pools,  while  fibrous  growths  were  formed  in 
the  swiftest  currents.  The  discharge  of  the  stream  was  approximately 
100  gallons  a  minute.  The  water  first  rose  at  a  point  about  50  yards 
above  the  main  springs.    Above  this  point  the  stream  channel  was  dry." 
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Tassajara  Hot  Springs  is  a  popular  resort,  open  from  May  to 
October  and  reached  by  auto  stage  from  Salinas  over  a  60-mile  road, 
winding  for  a  good  part  of  the  distance  through  the  rugged  Coast 
Range.  Additional  accommodations,  including  a  large  annex  and  tent 
houses,  have  been  installed  as  patronage  has  increased.  Mrs.  Helen  G. 
Quilty,  owner,  Tassa.jara  Springs,  California. 

MOLYBDENUM. 

Molybdenite  occurs  in  quartz  on  the  Westcott  Ranch,  8  miles  east  of 
Soledad.  About  5  years  ago  the  Vancouver  Pinnacles  Molyhdenum  Co. 
did  some  work  on  a  prospect  liere,  Init  iiotliing  of  importance  was 
developed. 

Bibl:  State  Mineralogist's  Reijort  XVII,  p.  156. 

NICKEL. 

The  mineral  zaratite,  an  emerald-green  hydrous  carbonate  of  nickel, 
has  been  found  as  a  coating  on  chromite  in  Monterey  County. 
Bibl:  Blake,  W.  P.,  Report,  State  Board  of  Agric,  1866. 

PETROLEUM. 

The  possibilities  of  developing  oil  in  ]\Ionterey  County  in  commercial 
quantities  are  discussed  in  Bulletin  No.  89,  of  the  State  Mining  Bureau, 
'Petroleum  Resources  of  California,'  by  Lawrence  Vander  Leek,  1921. 
It  is  further  discussed  in  Bulletin  No.  69,  '  Petroleum  Industry  of  Cali- 
fornia, '  by  R.  P.  McLaughlin  and  C.  A.  Waring,  1914,  and  much  of  the 
geology  of  the  county  is  mapped  in  the  geological  folio  accompanying 
ihe  latter  bulletin.  Development  operations  are  reported  in  current 
issues  of  the  'Summary  of  Operations,  California  Oil  Fields,'  issued 
monthly  by  the  Department  of  Petroleum  and  Gas  of  the  State  Mining 
Bureau. 

No  attempt,  therefore,  was  madi'  tn  imdude  this  phase  of  the  mining 
industry  in  the  present  report. 

Bibl:  State  Mineralogist's  Report  VIII,  p.  444;  XII,  pp.  356,  493; 

Journal  of  Geology,  Vol.  9,  pp.  330-336;  Cal.  State  Min.  Bur. 

Bull.  19,  pp.  143-146;  69,  pp.  418-438;  89,  pp.  31,  32,  82-94; 

U.  S.  Geol.  Survey  Water  Supply  Paper  89,  pp.  13-19;  U.  S. 

Geol.  Survey  Bull.  581-d ;  603 ;  691-h. 

QUICKSILVER. 

The  quicksilver  mines  in  Monterey  County  from  which  commercial 
production  has  come  are  associated  with  an  area  of  serpentine  near 
Parktield,  in  the  southeastern  corner  of  the  county.  The  output  to  date 
has  come  in  the  main  from  one  property,  the  Patriquin  Mine. 

Dutro  Mine.  Situated  in  the  SW^  of  SE|  of  Sec.  28,  T.  24  S.,  R.  6  E., 
M.  D.  M.     Idle  for  more  than  ten  years  past. 

Bibl:  State  Mineralogist's  Report  XV,  p.  613;  Bulletin  No.  27»  p. 
124;  State  Mining  Bureau  Bull.  No.  78,  p.  73. 

Monte  Crista  Group.  In  the  southwestern  part  of  the  county  near 
Gorda. 

Bibl. :  State  Mining  Bureau  Bull.  No.  78,  p.  73. 
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Patriquin-Gillett  Quicksilver  Mining  Co.  This  company  produced 
a  few  flasks  of  quicksilver  in  1917  from  their  lease  in  Sec.  1,  T.  23  S.,  R. 
14  E.,  M.  D.  M.,  5^  miles  north  of  Parkfield.  They  are  no  longer 
operating. 

Bibl. :  State  Mining  Bureau  Bull.  No.  78,  p.  73. 

Paloma  Mining  Co.  (Patriquiu  Quicksilver  I\Iine;  also  at  one  time 
called  Pitt;  also  Cholame-Parkiield ;  and  Parkfield  iline.)  This  mine 
has  been  the  principal  quicksilver  producer  in  ilonterey  Countv.  It  is 
situated  in  Sec.  2,  T.  23  S.,  R.  14  E.,  6  miles  north  of  Parkfield.  The 
owners  are  Louis  Patriquin,  M.  C.  Parks,  P.  A.  Anstey,  A.  J.  Piezzi, 
and  0.  H.  Poehlmann;  operating  as  the  Paloma  ^lining  Co.;  M.  J. 
Eunsou,  superintendent. 

The  present  company  took  over  the  property  on  August  16,  11)24. 
Extensive  improvements  in  the  reduction  equipment  and  surface  plant 
have  been  made ;  a  new  60-ton  Gould  rotary  furnace  and  condensing 
system  being  the  principal  addition.  The  crushing  plant  has  been 
reconstructed  and  an  automatic  Challenge  feeder  added. 


Rotary  Furnace  Reduction  Plant  at  Patriquin  Mine;  Paloma  Mining  Company 
(in  course  of  construction),  near  Parkfield. 

Ore  from  the  three  tunnel  levels  is  trammed  direct  to  bins  above  the 
furnace  and  dumped  on  a  grizzley,  the  oversize  being  broken  in  a  Dodge 
.iaw-crusher.  It  is  drawn  from  the  bins  by  a  Challenge  feeder  which 
discharges  to  a  screw  feeder  10  feet  long,  extending  through  the  dust 
chamber.  The  .screw  feeder  is  driven  at  135  r.  p.  m.  The  dust  chamber 
is  of  brick  and  concrete  construction  with  compression  .ioint  between 
it  and  the  rotary  kiln.  The  rotary  furnace  is  40  feet  in  length  by  3  feet 
diameter  and  is  geared  to  make  one  complete  revolution  per  minute. 
It  is  of  the  tire-type,  resting  on  roller  bearings,  and  is  lined  with  fire 
brick.  A  35-h.p.  Fairbanks-Morse  gas  engine  drives  all  the  machinery 
except  the  ore-bin  crusher  which  has  a  separate  drive.  Fuel  oil  is 
hauled  in  a  tank  by  truck  from  Coalinga  and  delivered  to  three  200- 
barrel  storage  tanks.  A  Witt  oil  burner  is  used  and  a  40-cu.  ft.  capacity 
compressor  supplies  air  at  50-lbs.  pressure  for  the  burner.    There  is  a 
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concrete  draw  pit  luiderneatli  the  discharge  end  of  the  furnace  of  3-tons 
capacity  for  the  burned  rock.  A  wooden  pipe  leads  down  from  the 
top  of  the  dust  chanilier  to  the  concrete  condensing  chambers.  In  this 
connecting  pipe  are  4  water  sprays  and  this  is  the  only  point  at  which 
water  sprays  are  used.  The  condeu.ser  system  comprises  a  concrete  base 
and  wooden  top  section  connected  hy  8  vitrified  pipes  set  at  an  angle 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^C ' 

m 

^1 

Condensers  ai  Patriquin  Mine.  Paloma   Mining  Company, 
Open  cut  for  rotary  furnace  draw-pit  in   foreground. 

of  about  45°.  The  fumes  pass  up  the  first  pipe,  down  the  second,  up 
the  third,  down  the  fourth,  etc..  finally  down  the  last  one  (in  foreground 
in  photo"!  then  back  under  the  set  and  through  a  further  section  of  pipe 
resting  at  an  angle  of  about  30=  to  a  second  concrete  chamber  and  then 
through  approximately  100  feet  of  pipe  resting  at  an  angle  of  about 
30°.  to  the  stack,  from  which  a  thin  light-colored  vapor  issues.    At  the 
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time  of  visit  the  plant  liad  lieen  in  nperation  only  5  days  and  sufficient 
time  had  not  elapsed  to  i;ather  reliable  data  in  regard  to  details  of 
operation,  as  adjustments  incident  to  a  new  plant  were  still  being  made. 
It  is  operated  three  S-hour  shifts,  one  man  per  shift  being  in  charge  of 
the  furnace.  The  plant  and  camp  is  electric  lighted,  a  4rO-light,  120-volt 
generator  supplying  current  for  all  needs.  Sixteen  to  eighteen  men  are 
employed  underground  and  on  top.  All  three  levels  of  the  mine  are 
l)eing  worked,  but  most  of  the  ore  is  coming  from  No.  1  and  No.  2  levels. 
Tlie  fire-box  of  the  old  -Jolinson-]\rcKay  pipe  retort  furnace  is  being 
i-ebuilt  to  permit  the  use  of  oil  fuel.  It  w\\\  be  used  for  retorting  soot 
and  in  cleaning  up. 

Bibl:  State  :\Iiiieralogist's  Report  XV,  p.  613;  Cal.  State  Mining 

Bureau  Bull.  78,  pp.  73-75;  Bull.  27,  p.  123;  U.  S.  Geol.  Survey 

:Min.  Res.  1915,  Part  I,  p.  269. 


Harvesting   salt   at   plant   of   Monterey    Bay    Salt    Company    at   Moss   Landing, 
Monterey  County,  California.     Photo  by  Walter  W.  Bradley. 

ROCK   AND   GRAVEL    INDUSTRY. 

No  rock-crushing  plants  are  operating  in  the  county,  so  far  as  could 
be  learned,  sand  alone  being  produced  at  the  present  time.  Gravel 
strata,  in  benches  of  the  Salinas  River  on  the  east  side,  3  miles  north  of 
King  City  on  the  road  to  ^letz,  liave  been  utilized  to  some  extent  in  the 
past.    They  are  interbedded  with  sand  and  clay. 

Hatton  Ranch  Deposit.  (See  Meadows  Gulch  Deposit,  under 
Structural  Stone.) 

SALT. 

Montereij  Bay  Salt  Companj/.  Vierra  Bros.,  owners.  Moss  Landing, 
California.  This  property  is  located  at  sea  level  at  Moss  Landing.  The 
Pajaro  Valley  Railroad  (narrow  gauge)  connects  it  with  Watsonville. 
It  is  also  on  a  steamer  landing,  as  indicated  by  the  name. 
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Salt  is  extracted  from  sea  water  at  this  plant  by  solar  evaporation. 
The  salt  works  comprises  ionv  ponds.  Two  months  are  required  for 
the  water  to  evaporate  to  the  density  at  which  the  salt  crystallizes  out 
and  settles  on  the  bottom  of  the  ponds.  The  layer  of  crystals  is  from 
4  inches  to  fi  inches  in  thickness. 

After  the  salt  has  formed,  the  ponds  are  drained  and  the  salt  is  then 
broken  up  with  shovels  and  pumped,  with  saturated  brine  as  a  carrier, 
to  a  washing  plant.  Here  it  is  washed,  then  crushed  and  screened,  and 
put  on  the  market  without  further  refining. 

The  product  is  sold  mostly  to  fish-curing  plants  at  Monterey  and  to 
ice  cream  plants,  dairies,  and  cattle  men.  Nine  or  more  men  are 
employed  in  season. 

The  salt  from  the  waters  of  the  Pacific  at  this  point  shows  a  high 
analysis,  and  is  said  to  be  more  uniform  than  that  from  San  Franei.sco 
Bay  water  on  account  of  the  river  waters  flowing  into  the  latter.  .It 
contains  very  little  magnesia.     x\n  analysis  of  a  moisture-free  sample 

shows  :  Per  cent 

Sodium   chloride    (Na  CI) 99.75 

Magnesium  chloride    (MgCL) 0.00 

Sodium  sulphate  (Xa.So,* 0.0.5 

Calcium   sulphate    (Ca  So,) 0.14 

Water  insoluble  matter 0.06 

Organic   matter    nil 

Total 100.00 

Bilil:   State   MinerHlogist  "s   Reports   XV.   p.   614;   XVII.   p.    157. 

SAND. 

Varmel  Development  Co.  A  sand  deposit  in  the  form  of  a  large  dune 
near  Carmel.  formerly  owned  by  tliis  company  and  utilized  to  some 
extent  for  the  production  of  sand,  has  heen  sold  to  the  City  of  Carmel 
for  playground  use. 

Del  Monte  Properties  Co.  C.  S.  Olmstead,  manager.  Pacific  Grove; 
A.  J.  Gunnel],  sales  manager,  Crocker  Building,  San  Francisco.  This 
company  is  producing  sand  on  a  large  scale  from  two  deposits  lying 
between  Pacific  Grove  and  Carmel.  The  principal  operations  are  at 
the  Lake  Magella  plant  three  miles  west  of  Pacific  Grove  near  Asilomar. 
The  deposit  here  consists  of  large  wind-blown  "dunes  extending  along 
the  coast  for  several  miles.  Extensive  alterations  have  been  made  in 
the  treatment  plant  since  which  time  only  a  small  percentage  of  the  out- 
put has  been  sold  as  'pit  run'  sand,  practically  all  of  the  product,  both 
from  the  Lake  JIagella  dunes  and  the  Fan  Shell  beach  workings,  4  miles 
farther  down  the  coast,  now  being  put  through  the  plant  and  prepared 
for  the  various  market  demands.  At  the  Lake  INIagella  deposit  the  sand 
is  brought  direct  to  the  plant  by  an  electrically-operated  drag-line 
scraper  of  the  Y-type.  At  the  Fan  Shell  beach  working  the  sand  is 
raised  into  150-ton  bins  bv  a  gasoline-operated  drag-line  scraper,  and 
is  then  transported  by  a  fleet  of  five  5-ton  trucks  to  the  Lake  ^lagella 
plant. 

At  tlie  plant  the  sand  from  both  workings  is  passed  over  special 
Over.'trom  concentrating  tables  of  approximately  twice  the  standard 
length,  using  fresli  wa.sh  water  from  the  company's  distributing  system. 
The  tables  remove  the  garnet,  iron.  dirt,  and  most  of  the  mica.  From 
the  tables  it  is  pumped  by  eentrifuaral  sand  pumps  to  a  drainage  room. 
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P'rom  the  drainage  room  it  is  taken  by  conveyor  to  the  steam  dryer, 
lioused  in  a  brick  building.  Here  it  is  dried  by  indirect  heat,  by  falling 
through  a  series  of  hot  steam  pipes  supplied  with  live  steam  from  an 
80-h.p.  oil-fired  boiler.  The  dried  sand  is  elevated  and  passed  through 
specially  designed  air  separators  which  remove  the  last  traces  of 
mica.  It  then  goes  to  storage  bins  for  sacking  or  loading  direct  into 
raib-oad  ears.  The  plant  is  electrically  operated  throughout,  about 
17.5-h.p.  being  required.  Eight  to  ten  men  are  employed  in  its  opera- 
tion. The  present  capacity  is  25  tons  an  hour  of  finished  product,  but 
this  can  be  increased.  The  products  are  glass  sand;  building  sand, 
including  concrete,  mortar  and  stucco  sand ;  sand-blasting  and  foundry 
sand,  filter  sand,  fine  sand  used  in  the  manufacture  of  roofing  paper, 
and  sand  for  other  miscellaneous  uses.  It  is  probable  that  the  mica 
j'ecovered  will  have  a  commercial  value  as  a  by-product,  and  the  garnet 
also,  if  in  sufficient  quantity.  Installation  of  the  equipment  outlined 
has  only  recently  been  completed,  and  the  amount  of  such  by-products 
that  will  be  produced  is  uncertain. 

Bibl:  State  Mineralogist's  Report  XVII,  p.  157. 

Lapis  Sand  Plant.  Owner,  Bay  Development  Co.,  Frederick  Maurer, 
l)resident;  E.  H.  Rix,  secretary  and  general  manager;  Charles  Hall, 
superintendent.  Lapis  plant.  Home  office,  foot  of  4th  Street,  at  Pier 
54.  San  Francisco. 

The  Bay  Development  Co.  owns  435  acres,  comprising  Lot  1.  Riucon 
district,  C'ity  Lands  of  ^lontere.v,  at  Lapis,  ]\Ionterey  County.  The 
property  is  on  the  west  side  of  the  Southern  Pacific  Railroad  and 
state  highway  from  Watsonville  Junction  to  Monterey,  a  short  distance 
south  of  the  point  where  these  roads  cross  the  Salinas  River.  There  is 
a  spur  track  from  Lapis  to  the  company's  plant.  The  property  is 
praeticall.v  all  composed  of  sand  dunes  parallel  to  the  coast  of  Montere.v 
Bay,  and  varies  in  elevation  from  sea-level  to  about  100  feet  above. 
There  is  no  timber  or  overburden.  Water  is  obtained  from  wells. 
The  deposit  was  first  opened  up  in  1906,  but  the  present  company  did 
not  begin  operations  until  191S.  Sand  is  being  produced  at  two  work- 
ings. No.  2  sand  is  obtained  from  the  dunes  and  No.  4  sand  from  the 
lieach  working.  Excavation  is  by  drag-line  scrapers,  one  being  oper- 
ated In-  a  stationary  hoist,  and  the  other  by  a  locomotive  run  back  and 
forth  on  the  railroad  track.  The  latter  is  said  to  be  both  fast  and 
efficient.  The  sand  is  loaded  direct  to  cars  without  the  use  of  any 
bunkers,  .screens  or  other  machinery.  Steam  power  is  used,  with  oil 
for  fuel,  about  100-h.p.  being  required  to  run  the  plant.  An  average 
of  8  men  are  employed,  and  160  cars  per  month  are  produced.  The 
output  is  consumed  in  building  and  cniistruction  work  for  concrete  and 
mortar,  also  for  sand  blasting,  marble  cutting,  and  as  locomotive  sand. 
The  sand  is  hard  and  sharp,  and  is  particularly  well  suited  for  sand 
blasting  and  cutting,  but  it  contains  too  much  iron  to  be  used  for  glass 
making. 

Bibl :  State  Mineralogist's  Report  XV,  p.  614. 

Ofei/  Deposit.  (See  Meadows  Gulch  Deposit,  under  Structural 
Stone). 

Prattco  Sand  Pit  No.  1.  This  sand  deposit  is  situated  1^  miles  north 
of  Seaside  on  the  Southern  Pacific  Railroad,  and  contains  a  total  area 
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L   i.is  Sand  Plant.     Beach  hoist  getting  out  Xo.  4  sand. 

of  30  acres.  Owner.  Pratt  Building  Material  Co..  518  Hearst  Bldg.,  San 
Francisco.  C.  F.  Pratt,  president;  Howard  Center,  secretary';  L.  H. 
Wolmaek.  plant  superintendent.  Local  postofBee,  Seaside.  California. 
The  holdings  include  both  beach  and  dune  deposits  which  vary  in 
elevation  from  sea-level  to  100'  in  altitude.  There  is  no  timber  or 
other  overburden.  The  deposit  was  opened  up  in  May,  1921.  The 
beach  sand  is  elevated  by  a  drag-line  scraper,  dumping  direct  to  R.  R. 
cars.  The  dune  sand  is  taken  up  by  a  eouveyor-loader.  which  also 
discharges  direct  to  cars.  The  plant  siding  wiU  hold  12  ears.  The 
sand  is  neither  washed  nor  screened,  but  three  grades  are  produced: 
Xo.  2  (fine)  for  mortar.  No.  4  (coarse)  beach  sand,  and  a  mixture  of 
No.  2  and  No.  4,  which  is  used  for  concrete  work.  The  entire  output 
is  used  for  building  and  construction  work  and  sand-blasting.  Electric 
power  is  used.  120-h.p.  being  required.  Six  men  are  employed  and  the 
output  averages  about  100  cars  monthly. 

SILVER. 

Veins  containing  galena,  thought  to  be  argentiferous,  were  early 
reported  in  a  white  granitic  rock  on  the  Alisal  Ranch  (see  Introduc- 
tion) .  A  tunnel  was  run  in  125  feet,  at  which  point  a  winze  was  sunk 
about  50  feet  and  it  was  in  this  winze  that  the  ore  was  found.  As  near 
as  can  be  leai-ned.  this  tunnel  and  winze  were  dug  more  than  100  years 
ago  by  three  Chileans,  under  the  supervision  of  the  Spanish  padres. 
According  to  tradition,  they  erected  a  small  furnace  for  smelting  near 
The  property,  but  after  getting  out  considerable  ore  tAvo  of  them  went 
to  the  New  Almaden  mines  to  get  an  assay  made  and  never  returned. 
Bibl :  State  Mineralogist  s  Report  XV.  p.  615.  Cal.  Sen.  Doc.  No. 
9.  1S.S4.  by  .T.  B.  Trask.  p.  IS. 

STRUCTURAL   STONE. 

DeiKisits  of  sandsTone  and  other  rocks  suitable  for  building  purposes 
have  been  only  superficially  developed.  A  belt  of  sandstone  runs  along 
the  ea.st  slope  of  th^  Santa  Lucia  Range  from  T.  21  S.,  R.  7  E..  in  a 
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uortliwestei-I.v  dirccfion  past  Tassajara  S|ii'iii,i;H  to  T.  V.)  S.,  \l.  '■'>  K.     It 

was  ciuarried  near  the  springs  and  used  in  the  construction  of  the  hotel. 

Bibl:  State  Mineralogist's  Report  XIIT,  p.  636;  Bull.  No.  38,  p.  131. 

Meadows  GuMi-  Deposit.  A  deposit  of  light-colored,  fine-grained 
siliceous  shale  rock,  which  is  easily  split  into  slabs  from  1  inch  to  3  or  4 
inches  or  more  in  thickness,  is  being  mined  by  Albert  Otey,  Box  263, 
Carmel,  California.  The  material,  locally  called  chalk  rock,  occurs  in 
ledges,  3  to  4  feet  wide  on  both  sides  of  Meadows  Gulch,  which  opens 
into  Carmel  Valley,  on  the  James  Meadows  tract,  about  10  miles  south- 
east of  Carmel.  The  stone  is  soft  when  mined  and  easily  shaped  and 
split,  but  hardens  on  exposure.  Surface  dirt  is  removed  and  the  stone 
quarried  by  hand  and  sledded  down  the  mountain  to  trucks  which  haul 
it  to  ilonterey  for  rail  shipment,  or  direct  to  destination.  It  is  used 
mainly  as  a  veneering  for  residences,  in  fireplaces  and  as  flagstones. 
Production  began  in  1921.  It  has  been  used  in  San  Jose,  Palo  Alto, 
and  Berkeley,  as  well  as  locally. 

Mr.  Otey  also  produces  saud  from  property  which  he  owns  at  the 
mouth  of  Carmel  River.  The  sand  is  shoveled  direct  to  trucks  whicli 
ai-e  backed  down  a  prepared  road.  Tlie  river  sand  is  said  to  be  better 
suited  for  plastering  than  sand  taken  from  salt  water  heach  deposits. 

A  deposit  of  decomposed,  coarse  granitic  rock  on  the  Hatton  Ranch, 
about  1  mile  up  Carmel  Valley  from  Carmel,  is  also  being  quamed  by 
Mr.  Otey,  for  use  on  walks,  roads  and  driveways  in  the  vicinity  of 
Carmel. 

TILE. 

Monterey  iliss-ion  Tile  Co.  Henry  L.  Watson,  president ;  T.  H.  Bane, 
secretary ;  home  ofifice,  Monterey,  California.  This  company  started  the 
manufacture  of  hand-made  roof  and  floor  tile  at  their  plant  on  Mesa 
road,  I  mile  from  the  railroad  station  at  Monterey,  in  July.  1924.  Local 
clays,  obtained  from  various  points  within  a  radius  of  10  miles  of 
Monterey,  are  used  at  present.  The  clay  is  worked  up  to  a  smooth, 
plastic  mass  on  a  platform  l\v  shoveling  and  treading  with  the  bare  feet. 
The  tiles  are  hand  molded,  stacked  for  air  drying  and  then  burned  in 
an  open  top  uji-draft  oil-fired  kiln.  The  daily  capacity  of  the  plant  is 
200  s(|nare  feet  of  tile.  The  average  number  of  men  employed  is  six. 
The  installatinii  in  tlic  near  future  of  mixing  machinery  and  other 
mechanical  ci|uipment  is  contemplated. 
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LOS  ANGELES  FIELD  DIVISION 

W.   Burling  Tl'Cker,  Mining-  Engineer. 

ORANGE   COUNTY. 

GENERAL   DESCRIPTION. 

Orange  County  is  bounded  on  the  ea.st  by  Riverside  County,  north 
by  San  Bernardino  and  Los  Angeles  counties,  west  by  Los  Angeles 
County  and  the  Pacific  Ocean,  and  on  the  south  hy  San  Diego  County. 
It  comprises  795  squai'e  miles,  about  three-fifths  of  this  area  being  valley 
land  and  the  remaining  two-fifths  mountainous  and  foothill  land. 

The  Santa  Ana  Range  of  mountains  is  the  line  between  Orange  and 
San  Bernardino  counties,  at  the  northeast  corner  of  the  former  county. 
It  is  also  the  dividing  line  between  Orange  and  San  Diego  and  River- 
.side  counties.  This  range  also  sends  up  a  line  of  foothills  westwardly 
along  the  seashore  nearly  half  way  across  the  county.  All  the  western 
portion  of  the  county  is  included  in  the  Santa  Ana  Valley.  The  highest 
point  of  land  has  an  elevation  of  5675  feet  above  the  sea  level,  and  is 
known  as  Santa  Ana  Peak. 

PRINCIPAL    STREAMS. 

The  Santa  Ana  River  comes  into  the  county  near  the  northeast  corner 
and  continues  through  it  in  a  southwesterly  direction,  flowing  into  New- 
port Bay.  Santiago  Creek  has  its  rise  in  the  Santa  Ana  Range  of  moun- 
tains, and  flows  in  a  northerly  and  westerly  direction,  emptying  into 
the  Santa  Ana  River  about  two  miles  northwest  of  the  city  of  Santa 
Ana.  Aliso  Creek  has  its  rise  in  the  same  range,  but  on  the  southern 
.slope  of  the  mountains,  and  runs  in  a  southwesterly  direction,  flowing 
into  the  ocean  near  Arch  Beach,  about  twenty  miles  southeast  of  the 
mouth  of  the  Santa  Ana  River.  Trabuco,  Mission  Viejo,  and  San  Juan 
Creeks  have  their  rise  on  the  south  side  of  the  Santa  Ana  Range  and 
come  together  near  the  sea,  reaching  the  ocean  at '  San  Juan-bv-the-Sea. ' 
Coyote  Creek  marks  the  boundary  of  the  county  on  the  west. 

GENERAL    GEOLOGY. 

The  formation  of  the  region  consists  of  a  base  of  granitic  and  meta- 
morphic  x-oeks  overlain  by  Cretaceous,  Tertiary,  and  Pleistocene  sedi- 
ments. 

The  main  portion  of  the  Santa  Ana  mountains  is  composed  of  ancient 
crystalline  rocks,  mostly  .slates  of  Jurassic  age ;  along  the  western  and 
southern  flanks,  rocks  of  Chico  age  are  exposed,  which  in  turn  are  over- 
lain by  small  patches  of  the  Eocene.  In  the  Laguna  hills  the  formations 
exposed  are  mainly  coarse  sandstone  of  Eocene  age.  These  are  overlain 
along  the  edges  of  the  hills  by  beds  of  standstone  and  shale  of  the 
Monterey  series.  In  the  flat  area  running  from  Tustin  to  El  Toro  the 
diatomaceous  shale  of  the  Montere,v  series  is  present,  occupying  a  syn- 
clinal trough  between  the  Santa  Ana  mountains  and  the  Laguna  hills. 
This  condition  continues  southeast  through  the  Capistrano  district  to 
the  San  Diego  Conntv  line. 
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K(ir  detailed  Geology  of  Orange  County  the  reader  is  referred  to  the 
reports  liy  Bowers'  and  Fairbanks"  in  two  of  tlie  earlier  State  IMineral- 
ogist  Rejiorts. 

MINEEATi    RESOURCES. 

Orange  County  stood  third  on  the  list  of  mineral  producing  counties 
of  California  for  the  year  1923,  due  mainly  to  its  petroleum  production. 
Other  items  yielded  in  commercial  quantities  are:  Cla\-  prod\icts, 
natural  gas,  gold,  lead,  silver,  and  miscellaneous  stone. 

Aside  from  the  sulistances  actually  produced.  Orange  County  is  well 
su])i)lied  witli  sucli  valuable  minerals  as  coal,  gyjisuni,  iron,  infusorial 
cai'tli,  sandstone  and  tourmaline. 

METALS. 
GOLD. 

Gold  has  been  found  at  a  nund)er  of  points  in  the  Santa  Ana  Range. 
The  gold  placer  deposits  of  Lucas  Canyon,  a  trilmtary  to  San  Juan 
Canyon,  located  northeast  of  San  Juan  Capistrano,  have  been  worked 
in  a  small  wa.y  since  the  early  days  of  the  Spanish  priests.  At  present 
writing  Joaquin  and  Tomas  Serano  of  El  Toro  are  operating  in  the 
Canyon.  Auriferous  quartz  veins  have  been  discovered  in  Ladd  and 
Trabuco  Canyons,  and  a  number  of  properties  developed  to  some  extent, 
although  there  has  been  no  commercial  production  to  date.  The  prin- 
cipal gold  production  in  the  county  was  made  from  1889  to  1900. 


>ianta  Ana  Mines  comprise  a  group  of  34  claims  located  in  Trabuco 
( 'anyon,  14  miles  east  of  El  Toro.  Elevation  2500  feet.  Owners,  Sonta 
Ava  Mining  Company:  Gail  Borden,  president;  L.  C.  Comer,  secretai-y. 
Offices,  506  Byrne  Bldg.,  Los  Angeles. 

This  property  was  originally  located  as  a  tin  mine,  but  no  ores  con- 
taining tin  were  discovered.  The  formation  is  black  carbonized  slate. 
It  is  stated  that  the  quartz  stringers  cutting  the  slate  carry  values  in 
gold. 

Development:  Consists  of  two  crosscut  tunnels;  one  located  on  the 
north  side  of  the  canyon  is  300  feet,  and  about  a  quarter  of  a  mile  down 
the  i-anyon  on  the  south  side  is  another  tunnel  150  feet  in  length. 

E(|uipment;  One  9"  x  15"  Blake  crusher,  ten  stamps,  two  Challenge 
ore  feeders,  12-coiuii;irtmcnt  settling  tank,  and  four  4'  x  8'  agitators. 
Idle. 

Williams  Mine.  The  mine  is  locateed  in  Ladd  Canyon  in  T.  5  S., 
R.  7  W.,  18  miles  east  of  Orange.    Owner,  J.  Goodby  of  Los  Angeles. 

The  conntry  rock  is  porphyry  and  slate.  The  vein  strikes  north 
and  south  anct  is  from  12  inches  to  2  feet  in  w-idth.  A  crosscut  tunnel 
was  driven  west  100  feet  to  intersect  the  vein.    Workings  caved.    Idle. 

'  Bowers.  Stephen.  Orange  County:  State  Mineralogist  Report  X,  pp.  399-409,  1890. 
-  Fairbanlis,   H.  W.,   Geology  of  San   Diego   County  ;    also   portions  of   Orange   and 
San   Bernardino  counties:    State   Mineralogist   Report   XI,   pp.    113-118,    1893, 
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ORANGE  COUNTY  -TABLE  OF 


Year 

Petroleum 

Natural  gas 
Value 

Brick 

Barrels 

Value 

M. 

Value 

12.000 
60,000 
108,077 

254,397 

302,652 

1.103,793 
1.355.104 
1.470.000 
1.510.900 
2.388.000 

2.426.750 

3.376.689 
4.270,967 
5.044.001 
6.345.275 
6.704.421 
9.485.362 
12.758.678 
12.715.457' 
13.198.591 
14.680.801 
15.730.462 

14.458.722 
15.462,741 

22,929,466 
31,049.491 
46,474,921 

$12,000 
60.000 
108.077 

254.397 

181.591 

824.492 
1.016.285 
1.144.542 

711.633 
1.194.000 

1,456,050 

2,532,517 
2,690,709 
3,177,721 
4.097.980 
4.478.553 
6.867.402 
8.612.108 
6.510.314 
8.750.666 
14.724.843 
22.211.412 

26.893.223 

33.059.340 

45.996.509 
36.483.162 

40.897.930 

300 
200 

$2,400 

1,600 

1.634 

1,500 

118 

1.365 

3.176 

4.050 
4.090 
2.950 
1.650 
1.300 
2.100 
1.333 
1.280 
1.186 
and  tile 
477 

2.994 
4.706 
8,499 

13,000 

9,000 

11,800 

13,500 

26,000 

20,450 

20,650 

31,000 

11,550 

$5,250 

9.612 

112.040 

81.753 
139.281 
490.511 
693.169 
837.439 

862.446 

1.312.704 
2.096.629 
3.914.661 

9,100 

14,000 

1915                                               

16,000 

8,300 

1917 -- ---- 

11,000 

3.869 

1921                                                               -  . 

47,720 

1923 

103,428 

245.677,718 

$274,947,456 

$10,555,495 

44,908 

$466,773 

^Includes  crushed  rock,  rubble,  rip-rap  sand,  gravel. 
*See  under  'Unapportioned.' 
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MINERAL  PRODUCTION,  1889-1923. 


Clay 

Stone 

induatryl 

value 

Miscellaneous  Minerals 

Tons 

Value 

Amount 

Value 

Kind 

$6,262 
10,943 
9,470 
6.000 
4.000 
144 

Gold. 

Gold 

Gold. 

1.500  "tons 
f       900  tons 

Coal 

Coal. 

Gold 

800  tons 
600  tons 
25  tons 
240cu.ft. 

3.200 

2,400 

250 

120 

2.407 

2.250 

1.500 

4.000 

250 

150 

200 

250 

Coal. 

Coal. 

Gypsum. 

Gold 

500  tons 
300  tons 

Coal. 
Coal 

Gold. 

Gold. 

Gold. 

408  cu.  ft. 
500  01.  ft. 

10.500 

$14,581 
12,900 

7,740 

964  Ihe. 

•   24.472  lbs. 

33.546  lbs. 

14,405  lbs. 

193 

1.303 

2.000 

534 

72.586 

Copper. 

9.000 
2,617 

18,600 
26,170 
5,000 
3,200 
3.400 
20,666 

$3,005 
23,665 
6.443 
855 
21.248 
36.815 
88,315 
9.027 
3,773 
2.699 
1.560 
1.944 

80.988 

131.301 
270.022 
536.767 

Zinc. 
Lead. 
Unapportioncd.  1900-1909. 

500 

2.000 

2.100 
15.500 

459  tons 

688 

Glass  sand. 

/       364  lbs. 
1           4  lbs. 

17 

1 

3.066 

2.573 

Lead. 

Copper. 

I 

Pottery  clay,  copper,  lead. 

3,649 

4,650 

; 

18.499 
97.632 
84 
145 
1.275 
7.263 
96.595 
10.796 
3.168 
16.203 

Clay  and  clay  products. 

455  lbs. 

Copper. 
Gold 

] 

15,932  lbs. 

I.«ad 

(::::::::::::: 

Brick,  clay,  potash. 

Pottery  clay,  copper,  gold,  lead  and  silver. 
Clay  (pottery),  gold,  lead  and  silver. 
(Clay  (pottery),  copper,  gold,  lead  and 

'53,606 

S127,656 

$1,218,427 

$369,918 

wrr   MivFRAii 


Portal  iif  main  tunnel.  Vat'gcr  Mines.  Trabuoo  Canyon.  Orangi'  Count\ 


Yacger  Mines  (Quartz).  Comprise  a  group  of  15  claims  located  in 
Sees.  2,  and  -i,  T.  6  8.,  R.  6  W.,  at  the  head  of  Trabueo  Canyon,  on  the 
southwest  slope  of  the  Santa  Ana  Range  of  mountains.  17  miles  east  of 
El  Toro.     Owner.  Jacob  Yaeger.  Fullerton.     Elevation  3000  feet. 

The  country  rock  is  granite,  qnartzite.  and  slate.  The  veins  occur 
in  granite  and  slate  along  fault  zones.  Fo\ir  parallel  veins  which  have 
a  strike  of  N.  30°  W.,  and  a  dip  of  60"  N.E.  have  been  developed. 
These  appear  to  be  mineralized  zones  following  faults.  In  width  the 
veins  vary  from  12  inches  to  10  feet.  The  ore  developed  carries  gold, 
silver,  lead,  and  zinc,  some  copper,  and  considerable  pyrite. 

Development:  Consists  of  over  3000  feet  of  tunnels.  The  main 
working  tunnel  starts  on  tlie  Julian  Claim  and  is  driven  1800  feet 
S.  60°  "W..  intersecting  three  veins.  It  is  stated  that  samples  cut  in 
the  neighborhood  of  these  three  veins  assayed  from  $7.00  to  $20.00 
per  ton  in  gold  and  silver.  Six  other  tunnels  driven  on  the  different 
claims  have  lengths  varying  from  65  to  550  feet. 

Equipment:  Blacksmith  shop,  assay  office,  and  old  mill  consisting 
of  No.  3  Dodge  crusher,  rolls  and  Frue  vanner.    Two  men  employed. 

QUICKSILVER. 

The  occurrence  of  cinnabar  is  mentioned  in  Report  XI  of  the  State 
Mineralogist,  page  118,  as  being  found  in  an  outlying  hill  of  Tertiary 
sandstone  known  as  Red  Hill.  2  miles  east  of  Tustin.  The  sandstone 
dips  north  at  a  small  angle  and  consists  of  a  loose  aggregate  of  quartz 
grains  cemented  by  a  kaoliuitic  material.  On  the  north  side  of  the  hill 
are  a  number  of  veins  of  heavj-  spar  (barite)  striking  east  and  dipping 
south.  These  veins  are  not  over  a  few  inches  wide  and  carry  in  a  few 
places  the  steel-colored  mercury  which  on  its  surface  presents  a 
reddish  tinge.  Several  tunnels  were  driven  into  the  hill,  but  failed 
to  develop  any  ore. 

LEAD.  SILVER,  and  ZINC. 

Ores  containing  lead,  silver,  and  zinc  occur  on  the  west  slope  of  the 
Santa    Ana    mountains.      The    mineral   belt  is    two    miles    wide,    and 
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extends  from  the  Morrow  Group  of  mines,  loeated  in  Santiajro  ('anyon, 
north  to  the  Blue  Light  mine  in  Silverado  Canyon,  a  distance  oi* 
eight  miles. 

The  most  important  mines  that  have  been  developed  to  any  extent 
are  the  Old  Dominion,  Morrow,  and  Bine  Light.  The  country  is 
formed,  to  a  great  extent,  of  dikes  of  greenish  to  blackish  rocks,  often 
.showing  distinct  hornblende  crystals.  The  mines  .south  of  Silverado 
Canyon  are  in  a  feldspathic  rock  which  is  probably  an  intrusive 
porphyry.     The  crystalline  rocks  of  this  region  are  of  Cretaceoixs  age. 

Bhie  Light  Mine.  This  property,  formerly  known  as  the  Silverado 
Mine,  is  located  in  Silverado  Canyon,  20  miles  east  of  Orange,  in 
Sees.  11  and  14,  T.  5  S.,  R.  7  W. ;  elevation  2650  to  2950  feet.  Owner, 
lihie  Light  Silver  Mines  Company;  Charles  Egabroad.  president;  C.  S. 
Chapman,  vice-president  and  managing  director;  S.  L.  Collins,  secre- 
tary; 0.  H.  Pembert.  superintendent.  Offices.  F.  &  M.  Building, 
FuUerton.  Holdings  comprise  13  claims  consisting  of  269  acres,  60 
acres  of  which  is  patented. 

Two  parallel  lodes  known  as  Blue  Light  lode  and  Dike  vein  occur 
ill  the  metamorphie  rocks.  The  former  having  proved  the  most  pro- 
ductive, has  been  extensively  developed  along  its  outcrop  for  a  con- 
siderable distance.  The  veins  have  widths  of  2  to  6  feet.  The  ore  is 
silver-bearing  galena,  associated  witli  zineblende  and  pyrite.  Irregular 
lenses  of  complex  lead-zinc  sulphide  ore  occur  in  these  two  lodes.  Seven 
known  ore  bodies  have  been  developed  on  the  Blue  Light  lode,  in  the 
north  and  south  workings  from  No.  3  tunnel  on  the  Blue  Light  claim. 
The  Blue  Light  vein  strikes  X.  16'  E.,  dips  30°  to  the  east,  and  has  been 
proved  on  the  surface  for  a  distance  of  4500  feet.  The  average 
widtli  of  the  vein  is  4  feet.  The  vein  has  been  developed  by  seven 
tunnels.  At  an  elevation  of  3000  feet  Xo.  2  tunnel  is  driven  on  the 
vein  3.50  feet.  Xo.  3  tunnel,  which  is  50  feet  below  Xo.  2  tunnel,  is  a 
crosscut  for  200  feet  to  the  vein,  and  then  a  drift  for  470  feet  .south  on 
the  vein.  This  tunnel  is  connected  by  raises  and  slopes  with  Xo.  2 
tminel  workings. 

The  most  recent  development  has  been  in  driving  X"o.  7  tunnel, 
wliieh  is  located  north  of  Xo.  3  tunnel  workings,  and  at  a  vertical 
I'levatiou  of  about  400  feet  l)elow  Xo.  3  workings  in  Pine  Canyon. 
The  tunnel  is  driven  50  feet  southwest,  then  as  a  crosscut  110  feet  east 
to  the  vein,  with  a  drift  south  800  feet  on  the  vein,  with  the  expectation 
of  developing  the  known  ore  shoots  worked  in  the  upper  levels.  It  is 
reported  that  8000  tons  of  ore  have  been  developed  above  No.  3  tunnel 
level,  and  that  this  ore  has  an  average  value  of  0.06  oz.  gold,  25  oz. 
silver.  4%  lead,  and  13%  zinc. 

Equipment :  One  14"x8"x8"  Clayton  compressor  driven  by  semi- 
Deisel  Y-type  Fairbanks-Morse  gas  engine,  air  drills,  blacksmith  shop, 
assay  oflSce,  cars,  and  track. 

Mill :  A  50-ton  flotation  plant,  two  9"xl5"  Blake-type  jaw  cru.shers. 
driven  by  30-h.p.  West  Coast  gas  engine.  Challenge  ore  feeder,  5'x4' 
liall  mill  in  closed  circuit  with  Don-  classifier,  one  12'  K  &  K  flotation 
machine,  two  6'  K  &  K  flotation  machines.  1  Wilfley.  1  Overstrom, 
and  1  Cottrell  table,  two  Dorr  thickeners,  and  1  Denver  filter.  The 
flotation  plant  is  driven  by  100-h.p.  Fairbanks-Morse  semi-Deisel  gas 
engine. 
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In  1907  the  mine  produced  38,877  pounds  of  lead  and  33,546  pounds 
of  zinc;  in  1920  it  produced  15.932  pounds  of  lead;  and  in  1922  it 
produced  81,400  pounds  of  lead  concentrates. 

Due  to  the  complex  character  of  the  ore,  the  treatment  of  the  ore  by 
flotation  methods  has  not  proved  successful  as  the  lead  and  zinc  sul- 
l)hide.s  are  very  finely  associated.  The  lead  concentrates  produced 
carried  as  high  as  14  to  30%  zinc. 

Ernst  Harms  and  John  Ellingham  of  Anaheim  have  installed  a 
small  plant  at  Anaheim  and  have  contracted  with  the  company  to  treat 
its  ores  by  the  hydrometallurgieal  process.  Tests  are  being  conducted 
at  present  and  if  the  process  proves  successful  in  the  treatment  of  the 
complex  lead-ziuc  ores  of  the  mine,  this  property  may  become  an 
important  producer.  The  company  plans  to  continue  development 
work  on  No.  7  tunnel  level.    Ten  men  are  employed. 

Bibl :    State  Mineralogist  Report  XX,  pp.  43-45. 

Morrow  Group  of  Mines  (Lead-Silver).  This  property  is  located  in 
Santiago  Canyon,  in  T.  5  S..  R.  6  W.,  9  miles  northeast  of  El  Toro, 
and  comprises  five  claims:  Alma,  Geneva,  Modjeska,  King  Solomon, 
and  King  Tut.  Elevation  2600  feet.  OwTier,  "W.  S.  Morrow  of  Orange. 
The  country  rock  is  diorite,  quartzite,  and  slate. 

The  veins  strike  approximately  north  and  dip  about  35°  to  the  east. 
The  mineralized  zone  has  a  width  of  10  feet,  but  the  pay  ore  occurs  as 
stringers  and  irregular  lenses  varying  in  width  from  12  inches  to 
3  feet. 

The  ore  is  galena,  zincblende,  pyrite,  and  a  little  antimony.  The 
sorted  ore  shipped  is  stated  to  carry  40  ozs,  silver,  24%  lead,  and 
10%  zinc. 

This  property  has  been  worked  at  intervals  for  thirty  years.  In  1896- 
1897  the  property  was  operated  by  the  Santiago  ^Mining  Company,  but 
since  that  date  it  has  been  operated  at  intervals  by  diflferent  lessees. 

Developments :  On  the  Alma  claim  there  are  three  tunnels,  the  main 
tunnel  being  600  feet,  and  two  crosscut  tunnels  100  to  175  feet  in  length. 
There  are  a  ninnber  of  tunnels  on  the  other  claims. 

The  ore  was  packed  out  over  a  trail  4  miles,  then  hauled  to  the  railroad 
at  El  Toro.  It  Ls  stated  that  the  property  has  produced  considerable 
lead  ore  carrying  high  vabies  in  silver.     Idle. 

Old  Dominion  Mine.  (Lead-Silver.  Zinc)  The  mine  is  located  at 
the  head  of  Long  Canyon,  a  tributary  to  San  Juan  Canyon  in  T.  6  S., 
R.  5  W..  6  miles  west  of  Elsinore.  Elevation  3400  feet,  (^wiicrs,  M.  L. 
Caiiibern  and  A.  Si-lincider  of  Elsinore. 

XONMETALS. 
CLAY. 

On  the  west  sidi'  of  the  Santa  Ana  range  are  deposits  of  i-lay  whicli 
will  probably  be  found  to  equal  in  geologic  age  and  cominercial  prop- 
erties the  clays  of  Temescal  Valley,  Riverside  County.  The  clay  beds 
are  quite  variable  in  character,  at  dift'erent  points  containing  white  and 
red  plastic  clay,  and  gray  and  black  flint  fire  clay. 

Fire  clav  is  reported  in  Hicks  Canvon  in  the  SE}  of  Sec.  2,  T.  6  S., 
R.  7  W.,  S.  B.  M.  Also  in  Bell  Canyon  in  the  NE  part  of  Sec.  24, 
T.  6  S.,  R.  7  W.  On  the  ranch  of  Louis  Moulton.  south  of  El  Toro,  on 
Aliso  Creek,  there  is  a  deposit  of  good  bluish  clay. 
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TliL'  low-grade  clays  used  in  the  inanufactui'e  of  red  brick  and  red 
tile  are  fairly  abundant  in  the  county.  On  the  ridsce  west  of  the  Santa 
Ana  River,  .south  of  Winter.sburg,  Ls  found  a  deposit  of  good  clay.  The 
clay  in  the  ridge  has  been  opened  up  on  Sec.  35,  T.  5  S.,  R.  11  W., 
S.  B.  M.,  on  both  sides  of  the  branch  line  of  the  Southern  Pacific  Rail- 
road from  Newport  to  Smeltzer.  The  clay  is  vei'y  compact,  of  a  dark 
gray  color,  in  jilaces  tinted  slightly  red  by  iron  oxide. 


I 


PLANTS. 

Garber  Brick  tf-  Tile  Coinpanij ;  H.  Garber,  president.  The  company 
control  six  acres,  one-half  mile  east  of  Olive.  The  plant  manufactures 
common  brick,  hand-made  roofing  tile,  and  floor  tile,  also  roof  dressing 
material,  and  a  dust  product  for  molding  sand.  Material  is  transported 
from  cla.v  pit  by  drag-line  scraper  to  plant,  where  it  passes  through 
rolls,  is  tlien  elevated  to  storage  bins,  then  to  the  clay  mixer  and  to 
the  brick  i)ress.  Tlie  lirick.s  are  tlien  conveyed  over  a  cable  conveyor 
to  drying  racks,  and  are  then  burned  in  field  kilns.  Roofing  and  floor 
tile  are  made  liy  hand.    Oil  and  natural  gas  are  used  as  fuel. 

Eciuipment :  Consists  of  a  30-li.p.  boiler,  Ingersoll-Rand  compressor, 
Blake  type  of  crusher,  screens,  elevators  for  crushing  rejects  for  i-oof 
dressing  and  molding  sand.    Ten  to  twenty  men  are  employed. 


Plant  of  the  La  Bolsa  Tile  Company,  Welbling,  Orange  County. 

La  Bolsa  Tile  Companij:  George  W.  Moore,  president;  A.  W.  Griffith, 
seci-etary ;  E.  R.  Bradbury,  superintendent.  Offices,  Huntington  Beach. 
The  plant  is  located  two  miles  north  of  Huntington  Beach  at  Wiebling 
Siding  on  the  Southern  Pacific  Railroad.  The  company  owns  31  acres 
located  in  Sec.  35,  T.  5  S.,  R.  11  W.,  S.  B.  M.  They  manfacture  drain 
tile  from  3  to  20  inches  in  diameter,  liollow  building  blocks,  and  common 
brick. 

The  cai)acity  of  its  plant  is  about  25,000  linear  feet  of  tile  per  mouth, 
and  is  efpiipped  with  90-li.p.  gas  engine  and  a  70-h.p.  boiler.  Ten  men 
are  employed. 
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The  clay  from  the  pit  is  hauled  by  Fordsoii  tractor  to  a  hopper,  from 
which  it  passes  to  the  dry  pan  crusher :  it  is  theu  conveyed  by  a  vertical 
elevator  into  the  hopper,  which  discharges  the  ground  material  into  a 
.short  pugmill  from  which  it  passes  into  a  lower  pugmill  provided  with 
an  auger  which  forces  the  clay  through  the  die  upon  the  wire  cutting 
table.  The  tiles  up  to  8  inches  in  diameter  are  cut  to  the  length  of  13 
inche.s,  those  of  larger  diameter  to  that  of  27]  inclies.  There  is  also  one 
steam  press  machine  for  tile  of  10.  12.  18.  and  20-inch  diameter.  The 
drying  sheds  are  heated  by  liot  air  forced  by  blower  through  flues  under 
the  floor.  This  hot  air  is  obtained  either  from  exhaust  of  the  kilns  or 
by  forcing  air  through  a  coil  stove  heated  by  exhaust  steam  from  the 
boiler.  The  drying  sheds  have  a  storage  capacity  of  60,000  tile.  The 
smaller-sized  tile  are  dried  in  24  hours  or  more :  the  larger  tile  require 
60  hours.  The  plant  is  equipped  with  three  28-foot  and  one  32-foot 
down-draft  kilns,  using  oil  and  natural  gas  as  fuel,  having  one  main 
flue  and  one  stack. 

Los  Angeles  Pressed  Brid-  Compaivj  owns  and  operates  an 
important  deposit  of  fire  clay  of  high  (|uality  lying  a  few  miles  south 
of  the  Santa  Ana  River. 

The  clay  is  a  black  flint  fire  clay  which  shows  a  thickness  of  about 
20  feet,  and  is  overlain  by  about  10  feet  of  blue  clay  and  some  reddish- 
colored  plastic  clay. 

The  material  is  hauled  to  Gypsum  Station  on  the  Santa  Fe  Railroad, 
;(nd  .shipped  ta  the  company  plant  located  in  Los  Angeles. 

Orange  County  Brick  and  Tile  Company;  F.  C.  Krause,  president: 
Charles  Page,  secretary:  W.  J.  Carmichael.  general  manager.  The 
company  owns  nine  acres  in  Sec.  9.  T.  4  S..  R.  10  W..  within  the  city- 
limits  of  Anaheim. 

The  company  is  manufacturing  building  brick,  and  also  produces 
sand  for  building  purposes.  The  material  used  is  unconsolidated  sand. 
The  sand  is  mixed  with  lime  and  cement  in  the  following  proportions: 


T;le  C'lmp.iny,  Anaheim.  Orange  County 
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<'ouimou    brick:    lime    'ii'^/i.    t-emeut    2%.      Face    Brick:    liiue    10%, 
i-ement  5%. 

ifaterial  from  the  sand  pit  is  transported  by  drag-line  scraper  to  a 
liopper.  from  which  it  ^loes  to  a  bucket  elevator,  elevated  and  then 
passed  through  a  revolvinir  screen.  Here  it  is  sized  into  three  different 
size.s :  the  over-size  and  the  minus  8-me.sh  going  to  storage  liins.  the 
fine  sand  to  wet  grinding  pan.  where  it  is  ground  and  then  elevated  to 
two  bins,  tlien  sent  on  to  the  mixer  from  which  it  is  fed  to  two  Ameri- 
can clay  brick  rotary  pres-ses.  One  press  has  a  capacity  of  8000  brick, 
the  other  IT.ftOO  brick.  The  brick  then  are  loaded  onto  cars  and  given 
30-hour  heat  treatment  under  12.5  pounds  pressure  in  two  Hardinge 
cylinder  dryers.  These  dryers  are  80  feet  long  by  6  feet  in  diameter. 
Heat  for  cylinder  dryers  is  furnished  by  70-h.p.  boiler,  oil  being  used 
as  fuel.  The  other  equipment  is  driven  by  electric  motors.  Ten 
men  are  emploved. 

COAL. 

During  the  period  extending  from  1888  to  1892  there  was  consider- 
able activity  in  the  development  of  the  coal  deposits  of  Orange  County 
and  some  production  made  which  was  used  locally.  There  were  three 
i-oal  mines  located  in  a  series  of  clay  shales  and  sandstone  of  Cretaceous 
;ige.  These  are  on  the  east  side  of  Santiago  Creek.  This  belt  contain- 
ing seams  of  coal  extends  northeast  from  Silverado  Canyon  for  a 
distance  of  about  live  miles.  The  properties  are  brietiy  mentioned  by 
Bowers  ^  and  by  Fairbanks."  These  propei-ties  were  known  as  the 
Black  Star.  Sanfingo  or  Santa  Clara,  and  Harris  Mines. 

The  latest  development  on  the  coal  deposits  was  during  1914  and 
1915  by  the  Orange  County  Coal  Mining  Company  of  Santa  Ana.  on 
the  Santiago  Coal  Mine. 

The  Santiago  Coal  Mine  is  located  9  miles  ea.st  of  Oranee  in  T.  4  S.. 
R.  8  ^..  S.B.M..  ea.st  of  Santiago  Creek.  Elevation  1100  feet.  Hold- 
ings comprise  100  acres  of  patented  ground  owned  by  Mrs.  S.  JL 
Craddick  of  Orange.  The  above  mentioned  company  sunk  an  incline 
>haft  on  a  seam  of  coal  to  a  depth  of  255  feet.  At  a  depth  of  189  feet 
■n  drift  was  run  ea.st  along  a  faidt  for  a  distance  of  200  feet.  The 
seam  of  coal  developed  varied  in  width  from  10  inches  to  3  feet.  The 
production  was  small,  beintr  used  locally  for  dome.stie  and  other  pur- 
poses. The  Oransre  County  Coal  Company  suspended  operations  in 
1915.  and  no  further  development  has  been  attempted  since  that  date. 


Gy[).-ium  f'aivion  Vfpo.sit.  A  deposit  of  gypsum  occurs  in  Gypsum 
Canyon,  on  the  west  slope  of  the  Santa  Ajia  mountains,  five  miles 
south  of  Corona.  It  is  in  the  form  of  a  biinchy  vein  in  rocks  of  prob- 
ably Upper  Cretaceous  age.  The  strata  are  chiefly  sandstone.  The 
deposit  has  a  thickness  of  8  to  10  feet.  The  gypsum  is  white  and 
crystalline  and  is  almost  as  clear  as  alabaster.  At  one  spot  a  mass  ot 
dolomite  was  found  inclosed  in  it.  The  deposit  is  so  situated  as  to  be 
in  ea.sy  reach  of  the  valley  lands  where  it  has  been  used  to  .some  extent 
for  land  fertilizer.  It  has  been  found  that  g^-psum  has  great  value  in 
neutraliziue  the  alkalies  present  in  large  quantities  in  some  of  the 
valley  lands  of  the  State. 

Bibl. :  r.  S.  Geol.  Survey  Bulletin  223.  pp.  120-121. 

1  Bowers.   Stephen.    State  Mineralogist   Report  X,  p.   403,   1890. 

=  Fairbanks,   H.  W..   State   Mineralogist  Report  XI,   pp.   113-114,   1S93. 


68  REPORT    OF    STATE    MINERALOGIST. 

LIMESTONE. 

Capistrano.  A  deposit  of  fossiliferous  limestone  is  located  in  See.  31, 
T.  7  S.,  R.  7  W.,  S.B.M.,  one  mile  north  of  San  Juan  Capistrano.  R. 
Egan  of  San  Juan  Capistrano,  owner. 

The  limestone  was  formerly  burned  for  lime  by  the  padres  for  the 
building  of  the  San  Juan  Capistrano  Mis.sion. 

Ladd  Canyon.  A  deposit  of  grayish-black  crystalline  limestone  is 
located  along  the  .slopes  of  the  West  Pork  of  Ladd  Canyon,  20  miles 
east  of  Santa  Ana.  Elevation  2200-2900  feet.  Ten  claims  have  been 
located  in  Sees.  3,  4,  and  33,  T.  4  S.,  R.  7  W.,  S.B.M.,  by  Leo  Kroonen  of 
Corona.  The  deposit  where  it  is  exposed  by  the  canyon  is  about  400 
feet  thick.  Analysis  of  the  limestone  made  by  Frederick  W.  Huber  of 
the  University  of  California  is  as  follows : 

Per  cent 

Silica    (SiO.,1    1.34 

Lime   (CaO)   51.45 

Iron  and  alumina   (Fe,  O,  &  Al,  O3) 1.95 

Magnesia  (MgO)  1.86 

Ignition   loss    (H,  O)— 43.08 

Undetermined    0.32 

Total 100.00 

The  limestone  is  reported  to  be  suitable  for  the  manufacture  of 
cement. 

El  Toro.  Extensive  beds  of  fossiliferous  limestone  are  found  on  the 
William  L.  Moulton  Ranch,  314  miles  south  of  El  Toro.  The  deposit 
has  been  under  lease  to  the  Marine  Shell  Fertilizer  Conipatii/. 

A  crushing  plant  was  installed  in  1922,  and  operated  during  1923, 
and  the  crushed  limestone  sold  locally  for  soil  fertilizer.  The  material 
from  opencut  was  transported  in  cars  and  dumped  into  an  incline 
chute,  passing  through  a  No.  4  Wheeling  jaw  crusher,  which  was 
driven  by  25-h.p.  Fairbanks-Morse  gas  engine.  The  crushed  material 
from  No.  4  crusher  is  conveyed  over  a  belt  conveyor  to  a  No.  2  Wheel- 
ing crusher.  The  material  from  this  crusher  passes  onto  a  24-inch 
belt  conveyor  to  a  shaking  screen,  where  it  is  screened  to  8  mesh,  over- 
size from  screen  going  to  Williams  rolls.  The  minus  8-mesh  material 
is  elevated  by  bucket  elevator  to  storage  bins.  The  plant  is  driven 
by  a  50-h.p.  gas  engine. 

The  following  analysi.s  of  this  limestone  is  reported :  Calcium  car- 
bonate 96'.^:;  silica  2.r^%  ■  ahunina  1','  :  iron  oxide  0.5'^;.  The  plant 
is  idle  at  present. 

PETROLEUM    and    NATURAL    GAS. 

Orange  County  production  of  petroleum  for  the  year  1923  amounted 
to  46,474,921  barrels  valued  at  $40,897,930.  In  addition  to  this, 
natural  gas  was  reported  as  valued  at  $3,914,661.  The  principal  pro- 
ductive oil  fields  of  the  county  are :  Bi-ea-Olinda,  Coyote  Hills,  Hunt- 
ington Beach,  Newport,  and  Richfield.  For  detailed  description  of  the 
diflVrcnt  oil  fields  of  the  county  see  Bulletin  No.  69,  'Petroleum 
Industry  of  California,'  and  Bulletin  89,  'Petroleum  Resources  of 
California';  also  State  Oil  and  Gas  Supervisor's  Annual  Reports. 

Bibl:  Bulletin  19,  pp.  57-61,  79-82,  177-180;  Bulletin  32,  p.  20; 
Bulletin  63,  p.  334;  Bulletin  69,  pp.  118,  308,  350,  366,  503; 
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Biilletiu  89,  pj).  136-139  ;  State  Oil  and  Gas  Supervisor's  Annual 
Reports,  Vol.  I,  pp.  173-176,  180-181 ;  Vol.  II.  pp.  129-146 ;  Vol. 
VII,  No.  5 ;  Vol.  VIII,  No.  9 ;  Vol.  IX,  No.  6. 

STONE    INDUSTRY. 

The  rapid  growth  of  the  cities  and  towns  of  Orange  County  has 
caused  an  increased  demand  for  building  materials,  e.specially  crushed 
i-ock,  sand,  and  gravel.  A  number  of  gravel  plants  are  under  operation 
on  Santiago  Creek  near  Orange ;  there  is  also  a  number  of  sand  plants 
on  the  Santa  Ana  River.  The  materials  are  used  for  the  construction 
of  buildings,  concrete,  and  road  work. 

CRUSHED  ROCK,  SAND,  and  GRAVEL  PLANTS. 

Bixby  Pit.  A  crushing  phmt  operated  by  Orange  County  is  located 
one  mile  east  of  Olive  on  the  Bixby  ranch.  The  material  handled  is  a 
decomposed  granite  and  is  used  on  the  roads  of  the  county.  The 
capacity  of  the  plant  is  350  yards  per  day. 

The  material  from  opi-nent  is  transported  by  drag-line  scraper  to  a 
hopper,  from  whicli  it  passes  through  a  revolving  screen  with  l:|-inch 
perforations.  The  through-size  material  is  elevated  by  biicket  elevator 
to  storage  bins,  and  the  over-size  goes  to  10-inch  x  20-iuch  Blake  type 
crusher.  From  tlie  crusher  it  is  fed  to  a  revolving  screen  with  1-inch 
perforations,  the  over-size  going  to  9-inch  x  15-inch  Blake  type 
crusher,  through-size  going  to  receiving  bins.  The  plant  is  driven  by 
motors,  two  crushers  being  driven  by  two  20-horsepower  gas  engines. 
Six  men  are  employed. 


Rock    Crushing    IMant 


Orange  County  Eock  Company,  Inc.  A.  G.  AVright  president;  0.  W. 
Bachman,  secretary,  Orange.  The  crushing  plant  is  located  on  Santiago 
Creek  near  North  Prospect  and  McPherson  Streets,  within  the  city 
limits  of  Orange.     The  capacity  of  the  plant  is  2500  tons  daily. 

The  gravel  from  Santiago  Creek  is  loaded  into  a  train  of  three  cars 
having  a  capacity  of  four  yards  each,  by  a  Marion  gas-electric  shovel. 
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The  cars  are  hauled  by  a  Plrmouth  orasoline  motor  to  storage  bius 
where  the  gravel  is  dumped  over  a  grizzlv.  the  bars  being  spaced  ten 
inches  apart.  All  boulders  that  will  not  pass  the  grizzly  are  stored  in 
the  yard.  From  receiving  bins,  the  10-iuch  and  finer  gravel  goes  to  a 
Xo.  5  Blake  type  jaw  <rusher.  then  to  42-ineh  belt  conveyor,  which 
conveys  the  material  to  a  revolving  grizzly,  where  the  rock  is  screened 
to  2:|^-inch.  The  oversize  goes  to  a  Telsmith  crusher,  where  it  is  reduced 
to  two  inche.s.  This  sized  material  is  carried  in  a  bucket  elevator  to  a 
dry  screening  plant,  and  all  material  over  1^  inches  is  returned  to  a 
We.ston  crusher,  where  it  is  crushed  to  one-inch  size.  It  is  then  elevated 
by  a  bucket  elevator  and  returned  to  a  dry  screenmg  plant,  where  it 
is  screened  by  Gilbert  revolving  screens,  producing  the  followmg  sizes : 
1-i-inch.  1-inch.  :|^-inch.  1  16-ineh.  and  dust,  which  drop  into  their 
respective  compartments  in  the  storage  bins.  The  minus  ■2|-inch 
material  from  the  revolving  grizzly  is  conveyed  by  22-inch  belt  con- 
veyor to  washing  plant,  where  it  is  sized  by  Gilbert  system  of  revolving 
.screens,  making  the  following  products:  2-inch.  1^-inch  1-inch,  ^-inch 
to  1  16  inch,  and  sand.  The  .sand  goes  to  two  12-ineh  log  wajshers. 
The  sand  is  deposited  in  bunkers  and  also  in  ground  storage  in  the  yard. 
The  capacity  of  storage  bunkers  for  products  is  800  yards.  Railroad 
cars  and  trucks  are  loaded,  according  to  specifications,  by  a  22-inch  belt 
conveyor  through  gates  from  each  bin. 

Electric  power  is  u.sed  to  operate  the  plant,  the  total  capacitj-  being 
386  horsepower. 

The  company  owns  and  has  under  lease  286  acres  along  Santiago 
Creek.  The  plant  is  the  largest  rock  and  gravel  plant  in  Orange 
Comity.  The  cost  of  operation  varies  froq;  50  to  75  cents  per  yard. 
Twenty  men  are  employed. 

Santa  Ana  Rod-  and  Gravel  ComiMiny.  K.  S.  King,  president: 
M.  M.  Ford,  secretary.  OflSces.  211  West  First  Street,  Santa  Ana.  The 
plant  is  located  on  Santiago  Creek,  near  South  Shaffer  Street,  Orange. 
The  company  owns  21  acres  along  Santiago  Creek.  The  capacity  of  the 
plant  is  250  yards  per  day. 

The  gravel  from  the  creek  bed  is  loaded  into  Western  dump  cars  by 
a  Northwest  Engineering  Company  gasoline-driven  shovel.  The  cars 
have  a  eapacit.v  of  li  yards.  Two  trains  of  two  cars  are  haiUed  by 
Fordson  motors  to  the  plant  where  the  gravel  is  dumped  onto  a  grizzly, 
the  bars  being  spaced  eight  inches  apai't.  From  the  grizzly  the  gravel 
passes  to  a  hopper.  It  is  then  elevated  by  bucket  elevator  to  the  washing 
plant  and  passed  through  a  revolving  screen  where  it  is  screened  to  the 
following  sizes:  2V'.  1",  and  |".  The  over-size  from  the  revolving 
screen  goes  to  a  Xo.  8  Fort  WajTie  crusher,  the  crushed  material  return- 
ing to  the  screen,  the  2"  material  to  the  .stock  pile,  1"  and  i"  rock  to 
receiving  bin,  and  sand  of  from  ]"  to  i"  to  the  bin.  A  25-li.p.  motor 
drives  the  rock  breaker  and  screen :  and  a  5-li.p.  motor  drives  the  belt 
conveyor.    Twelve  men  are  employed. 

Yaegcr  Bock  Companij.  William  F.  Yaeger.  president ;  Lillian 
Yaeger.  secretary.  Offices.  410  X.  Spadra  Street,  Fullerton.  The  plant 
is  located  on  Santiago  Creek,  one  mile  southeast  of  Orange.  The  com- 
pany owns  23  acres  along  Santiago  Creek.  Capacity  of  the  plant  is  300 
yards  per  day. 
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View  of  sliovpl  in  gravpl  ])it.  Va('K>r  Rock  Company.  Orange. 

The  gravel  is  loaded  i)y  a  Xnrtlnvest  En^'ineeriug  Company  gasoline- 
driven  shovel  into  two  2-ton  cars  wliich  are  hauled  by  ga.soline  motor  to 
the  plant.  The  material  is  dumped  into  a  receiving  hojjper  from  which 
the  gravel  is  elevated  by  bucket  elevator  to  a  revolving  screen,  where  it 
is  graded  to  the  following  products:  2",  1",  |".  The  fine  material  from 
the  trommel  goes  to  an  8-mesh  revolving  sand  screen.  The  over-size 
from  this  screen  is  returned  to  a  No.  4  Telsmith  gyratory  crusher.  The 
crushed  product  from  the  gyratory  is  elevated  to  the  washing  plant  and 
is  then  returned  to  the  revolving  screen.  Four  products  are  produced. 
The  gyratory  crusher  is  driven  by  a  30-h.p.  motor.  A  50-h.p.  motor 
drives  the  trommels  and  conveyors.    Eight  men  are  employed. 

W.  Brad]],  R.  D.  2,  Orange,  is  operating  a  gravel  pit  on  Santiago 
Creek. 

SAND. 

The  following  operators  were  jiroducers  of  sand  for  building 
purposes : 

Cunningham  (£•  Son,  Garden  Grove,  are  operating  a  screening  plant 
on  the  Santa  Ana  River,  northeast  of  Garden  Grove. 

Garden  Grove  Sand  &  Gravel  Company,  205  E.  First  Street,  Long 
Beach,  are  operating  a  screening  pla7it  on  the  Santa  Ana  River,  two 
miles  northeast  of  Garden  Grove. 

La  Hahra  Sand  d:  Gravel  Company,  312  E.  Santa  Fe  Street.  Fuller- 
ton,  were  producers  during  the  year  1924. 

Lindauer  d-  So-ns,  200  W.  Central  Avenue,  La  Ilabra,  were  producers 
during  the  year  1924. 

R.  P.  Mi  fell  ell  of  Garden  Grove  owns  a  screening  plant  near  the  Santa 
Ana  River,  three  miles  northeast  of  Garden  Grove. 

Sparls  &  McClelland.  312  W.  Center  Street,  Anaheim,  are  operating 
two  screening  plants  on  the  Santa  Ana  River,  two  miles  east  of  Olive. 

J.  O.  Swartzhauf/h,  R.  D.  2',  Box  45.  Orange,  operates  two  screening 
plants  located  on  the  Santa  Ana  River,  three  miles  .southeast  of 
Anaheim. 
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OIL  FIELD  DEVELOPMENT  OPERATIONS. 

By  R.  D.  Bush,  State  Oil  and  Gas  Supervisor. 


From  October  5,  192i,  to  and  i 
ready  to  drill: 


eluding  January  24,  1925,  the  following  ] 


Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

FRESNO  COUNTY: 
Premier  Oil  Co. 

24 
25 

30 
34 
35 
35 
35 
35 
1 
6 
14 
31 
36 
34 
4 
33 
16 
9 
26 
32 
13 
29 
18 
8 
24 
35 
31 
36 
24 
24 
22 
20 
6 
6 
6 
6 
6 
6 
6 
6 
6 
15 
19 
24 
24 
26 
30 
30 
30 
19 
35 
31 
5 
19 
29 

25 
31 
31 
28 
26 
36 
12 
12 
2 
32 
36 
35 
32 
18 

20 
14 

2S 
30 
30 
30 
30 
30 
31 
31 
31 
30 
30 
27 
29 
28 
28 
29 
28 
26 
30 
30 
30 
30 
31 
32 
32 
32 
31 
31 
31 
31 
32 
32 
32 
32 
32 
32 
32 
32 
32 
31 
31 
31 
31 
31 
31 
31 
31 
31 
32 
31 
32 
31 
31 
32 
31 
31 
31 
32 
31 
32 
U 
11 
11 
12 
12 
12 
12 
11 

14 
19 

21 
24 
24 
24 
24 
24 
24 
25 
24 
25 
24 
27 
28 
28 
27 
28 
28 
21 
21 
22 
22 
22 
23 
23 
24 
23 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
22 
23 
23 
23 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
24 
24 
24 
24 
23 
24 
24 
24 
23 
24 
24 
23 
23 

28 

1 

13 
7 

89 

108 

110 

Crampton  3-1 

Crampton  4-B 

1 

Kern  Co.  20 

Tupnian  4.3 

1 

1-A 

l-,\.\ 

Cauley  2 

7-A 

Faith  2 

44 

8-A 

3 

1 

3 

44 

7 

5 

6 

14 

15 

34 

1 

25 

26 

27 

36 

46 

47 

64 

66 

77 

10 

4 

13 

14 

13 

14 

15 

16 

9 

11 

32 

47 

49 

49 

51 

65 

70 

236 

11 

1 

10 

60-A 

70-A 

3 

11 

370 

395 

9 

4 

C.  J.  Howell 

KERN  COUNTY:. 

Fresno  County 

Belridge  Oil  Co. 

Elk  Hills 

Elk  Hills 

Pacific  Oil  Co 

Elk  Hills 

Elk  Hills 

Pacific  Oil  Co. 

Elk  Hills 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

Petroleum  Producers,  Inc. 

Standard  Oil  Co.      _ 

Elk  Hills 
Kik  Hills 
Elk  Hills 
Elk  HiDs 

Elk  Hills 

C.  S.  Akers 

Kern  River 

Kern  River 

Kern  River  Oilfields  of  California 

Kern  River 

Section  Five  Oil  Co. .  . 

H.  R.  Wiseman l 

Kern  River 

Universal  Consolidated  Oil  Co 

Lost  HiUs 
McKittrick 

J.  F.  McMahon _. 

McKittrick 

Washington  Petroleimj  Corp 

Balboa  OU  Co.. _ 

McKittrick 
Midway 

Bell  Evans  Oil  Co.,  Inc 

Midwav 

Big  Ten  Oil  Co 

Brookshire  Oil  Co.  _. 

Brookshire  Oil  Co.__   

C.  C.  M.  O.  Co 

Federal  Drilling  Co.__ _ 

Honolulu  Consolidated  Oil  Co _ 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consohdated  Oil  Co. 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co ._ 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 

MarlandOilCo 

Midland  Oilfields  Co.,  Ltd. 

Midland  Oilfields  Co.,  Ltd 

Mocal  Oil  Co 

-Midway 

North  American  Oil  Cons.- 

Midwav 

Pacific  Oil  Co._    .._ _ 

Pacific  Oil  Co.        

Pacific  Oil  Co.   -    _ 

Pacific  Oil  Co 

Pacific  Oil  Co 

Midway 

Pacific  Oil  Co...    

Pacific  Oil  Co...      -   . 

Pacific  Oil  Co 

Pacific  Oil  Co...      .   .   .   .   . 

San  Jose-Elk  Hills  Oil  Co. 

Surprise  Oil  Co _ 

Midway  Oil  Co 

Midway  Oil  Co 

Pliocene  Oil  Co 

Sunset 
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Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

KERN  COUNTY— Continued. 

10 
36 
36 

1 

2 
12 
36 
36 
21 
22 
12 

2 
10 
19 
31 

5 

5 

34 

18 

2 
34 
34 
3 
3 
34 
34 
34 
34 
34 
34 
34 
34 
33 
33 
34 
34 
34 
12 
33 
33 
34 
34 
33 
34 

3 

3 

9 
17 
8 
19 
24 
29 
29 
29 
14 
24 
19 
24 
28 
24 
6 
34 
13 
20 
.18 
20 
20 
7 
7 
7 
18 
7 
7 
7 
20 

11 
12 
12 
11 
U 
29 
29 
29 
10 
11 
11 
29 
27 
31 
32 
10 

11 

21 
23 

3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 

4 

4 

2 
2 
2 
4 

4 

t 
4 
4 
4 
4 
4 
4 
4 

T 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

24 
24 
24 
24 
24 
20 
20 
20 
10 
23 
23 
28 
28 
22 
23 
22 

24 

17 
19 

10 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 

13 
14 
14 
14 
12 
13 
12 
12 
12 
13 
13 
12 
13 
12 
13 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

1 

M.J.  M.&M.S6 

M.J.  M.  AM.  57 

Maricopa  27 

Monarch  43 

1 

1 

"l 

1 

1 

10 

Mills-Kern  1 

F-1 

1 

Kern  Co. 

Lease  4          1 
Nichols  Fried  1 

Blyth  1 
1 

19 

DeFrancis  6 

•Susana  1 

Dominguez  5 

Dominguez  6 

Manuel  1 

.Manuel  2 

Manuel  3 

Manuel  4 

Manuel  5 

Reyes  19 

Reyes  20 

Reyes  21 

Reyes  22 

Reyes  23 

Reyes  24 

Reyes  25 

Reyes  26 

Virginia  1 

Callender  8 

CaUender  9 

HeUman  8 

Hellman  ? 

Hellman  10 

■  Hellman  11 

Dominguez  3 

Dominguez  4 

Baldwin  2 

L.  A.  Inv.   1  3 

McAllister  1 

1 

1 

HaU  Weber  3 

2 

Flower  State  1 

Los  Cerritos  1 

2 

Butler  1 

DoUarhide  1 

B-5 

O'Donnell  36 

19 

1 

3 

Wanka  2 

O'Dea  3 

Rosecrans  3 

Rosecrans  4 

1 

Kanady  1 

8 

Vaughn  2 

-Athens  1 

.\thens  2 

1 

1 

Standard  Oil  Co. 

August  J.  Bomke 

Canal  Oil  Co. 

Temblor 
Temblor 

Wesco  Petroleum  Co _  _  _ 

Temblor 

X.  H.  Grusenmeyer 

HowlandOilCo _ 

Kern  County 

Painted  Hills  Oil  Assn. _ 

E.  W.  Spiers.    .    . 

Standard  Oil  Co.        . _   .. 

Donald  W.  Whittier ___ _. 

Kern  County 

KINGS  COUNTY: 
Chas.  R.  Blvth 

LOS  ANGELES  COUNTY': 
Fullerton  Oil  Co. . 

Brea  Olinda 

MarlandOilCo 

MarlandOilCo 

Shell  Co 

Shell  Co._.    _   .. 

Shell  Co 

Shell  Co 

Shell  Co 

Dominguez 

Shell  Co 

SheUCo 

Dominguez 
Dominguez 
Dominguez 

SheUCo 

Shell  Co . 

SheUCo _ 

SheUCo __ 

Dominguez 
Dominguez 
Dominguez 

SheUCo 

SheUCo . 

SheUCo 

Union  Oil  Co 

Dominguez 

Union  on  Co 

Union  OU  Co 

Dominguez 
Dominguez 

Union  on  Co..  _ 

Union  Oil  Co 

Union  OU  Co 

Dominguez 

United  Oil  Co.  and  Henderson  Pe- 

United  Oil  Co.  and  Henderson  Pe- 

Standard  Oil  Co.-    

Inglewood 

Standard  Oil  Co... 

B.  &H.  OUCo 

Bassett.  Meyers  &  Rorex 

R.  M,  Cook 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

A.  T.  JerginsSyn 

.\Ivah  .M.  Kaime 

MarlandOilCo 

Nevada-Signal  HUl  Oil  Co 

Pan  An,<ri<an  Petroleum  Co. 

:<.  L   Pugh  &  F.  G.  Delaney. 

W.  R,  P,;u„.s,,v 

South  Sl< Oil  Co 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

.Mcf;,„l.v(JilCo... 

Rei.ftN,  Mills  Petroleum  Co. 
r-rawfonl  .Svndicate  Oil  Co.. 

Montebello 

.\sSOfKlt,.,i   (1,1   Co 

Barn.srtall  Oil  Co 

Barnsdall  Oil  Co. 

Barn.sdall  Oil  Co 

Davis-Haines  &  Co. 

Federal  Drilling  Co.. 

Walter  H.  Fisher  Corp... 

General  Petroleum  Corp. 

George  F.  Getty,  Inc.. 

Hub  Oil  Co 
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Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

LOS  ANGELES  COL  NTY— Cent. 
Marine  Oil  Corp. 

7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

7 

7 
7 
20 
18 
18 
18 

6 
16 
16 

9 
15 
15 
15 
30 
30 
16 
30 

8 
25 
25 
25 
30 
30 

8 
25 

8 
14 

8 

9 
19 
19 
19 
19 
24 
24 
30 
30 
14 

9 
24 

9 
13 
16 
25 
25 
34 
15 
15 
15 
15 
15 
16 
22 
16 
19 
24 
25 
30 
19 
23 
18 

8 
17 
11 
11 

1 
27 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

5 
2 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
11 
11 
14 
14 
14 
14 
14 
14 
13 
14 
14 
13 
14 
14 
14 
14 
13 
13 
14 
14 
14 
14 
14 
14 
13 
13 
13 
13 
14 
14 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
13 
14  . 
14 
13 
13 
11 
11 
14 
14 
15 
12 
12 
9 

33 

.\thens  3 

.\thens  4 

.\thens  5 

.\thens  6 

Bateman  1 

Brooks  1 

.\thens  3 

1 

Baskin  1 

Ducommun  l-.\ 

Folsom  1 

Fox  Comm.  1 

Kreitz  Conmi.  1 

McCormick  1 

.\thens  2 

.\thens  3 

1 

Howard  Park  7 

Howard  Park  S 

Jamison  1 

Santa  Fe  4.5-A 

.\lexander  9 

Del  .\mo  31 

Del  Amo  32 

Del  .\mo  102 

Torrance  76 

Torrance  78 

Torrance  84 

Empire  2 

Oaklev60  1 

Cotton  9 

20 

Carson  5 

Poggi  1 

Poggi  2 

Poggi  3 

Poggi  4 

Poggi  5 

Torrance  25 

50 

R.  J.  Brown  1 

Carlson  4 

ChurchiU  1 

Craven  Comm.  3 

Kleinmeyer    9-.\ 

Kleimneyer  10-.\ 

Kleinmeyer  ll-.\ 

Kleinmeyer  13--\ 

Kleiimieyer  14--\ 

Kleinmeyer  32-.\ 

Kleinmeyer  17-B 

Kleinmeyer  18-B 

10 

Bluemle  6 

Torrance  3 

Dominguez  14 

Flint  2 

Joughin  19 

Joughin  20 

Kettler  4 

Marble  Fee  28 

Marble  Fee  29 

Marble  Fee  30 

Marble  Fee  31 

Marble  Fee  32 

Marble  Fee  33 

Marble  Lease  2  2 

Quandt  3 

Torrance  52 

Torrance  bo 

Torrance  56 

Torrance  57 

Torrance  58 

Biiby  Midfield' 1 

1 

.Sentous  1 

1 

Br>'ant  2 

Brj-ant  3 

1 

E.  J.  Miley 

E.  J.  Miley 

Rosecrans 

E.  J.  Miley,-     ,_   _ 

E.  J.  .MUey 

Mohawk  Oil  Co. 

Hov  W.  Perkins                                .    . 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd 

Rosecrans 
Rosecrans 
Rosecrans 
Rosecrans 
Rosecrans 

Tidal  Oil  Co 

Union  Oil  Co.  - 

Vnion  Oil  Co 

Union  Oil  Co _. 

Union  Oil  Co.  ,    .    J    . 

C  C.  M.  0.  Co 

C.C.  M.O.Co 

C.C.  M.O.Co 

C.  C.  M.  O.  Co.._            -                -    _. 

Torrance 
Torrance 

C.  C.  M.  O.  Co. 

C.  C.  M.  O.  Co - 

Consolidated  Mutual  Oil  Co 

Torrance 

Marine  Oil  Corp _ 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Lt<i 

Petroleum  Midway  Co.,  Ltd 

Toirance 
Torrance 
Torrance 
Toirance 

Petroleum  Securities  Co 

Torrance 

Torrance 

Selbv  &  Root  Co .   

SheUCo 

SheUCo.. 

SheUCo 

Standard  Oil  Co.-      _   

Standard  Oil  Co 

Standard  Oil  Co..    . 

Standard  Oil  Co 

Standard  Oil  Co. .    .   . 

Torrance 

Standard  Oil  Co 

Standard  Oil  Co.      . 

Standard  Oil  Co 

Standard  Oil  Co.              ... 

Standard  Oil  Co. 

Standard  Oil  Co . 

Superior  Oil  Co 

Superior  Oil  Co 

Central  Oil  Co.  of  Los  Angeles 

Whittier 

Los  .\nge!es  County 

Chas.  McFadden. 

Pan  .\merican  Petroleum  Co 

J- J.  Rekar 

Los  Angeles  County 

Shell  Co. 

SheUCo 

TonnerOilCo 

Los  AneeJes  County 
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Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

NAPA  COUNTY: 
John  E.  Callahan  ..   - 

19 
29 

13 
17 
19 

2 

2 
11 
11 

2 
34 
34 

3 

3 

34 

2 

3 

4 

2 
12 
27 
29 
29 
28 
27 
28 
24 
28 
32 
28 
33 
32 
36 

3 
IS 
18 

Ranc 

2.5 
4 

69 

Lot  11 
M 
6 
19 
22 
22 

8 
8 

3 
3 
3 
6 
6 
6 
6 
6 

5 
6 
6 

5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
3 
3 
3 
3 
3 

3 
3 
3 

ho  An 

1 
10 

18 

.  Ranc 
iguelit 

11 

11 

31 

32 

7 

9 
9 
9 
9 
7.  Cere 
Subdi 
4 
6 

22 
24 
23 
22 

3 
3 

11 
10 
10 

11 
11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 

10 
10 
10 
10 
10 
10 
10 
10 

9 

9 

9 

9 

8 

2 
2 
1 

tonis 

5 
4 

1 

ho  San 

24 
25 
21 
22 

4 

34 
33 
32 
34 
a  Del 

25 
35 

27 
27 
27 
27 

Prospect  1 
Prospect  1 

Emery  40 

M-C  101 

M-C  102 

Wardlow  2 

1 

Johnson  3 

Brown  5 

Higgle  2 

Bolsa  19 

Bolsa  20 

Huntington  A  26 

Huntington 

A  26-.\ 
Huntington  A  27 
Huntington  B  27 
Huntington  B  28 
Huntington  B  29 
Himtington  E    9 
Thomson  5 
1 

3 

1 

Tunnel  1 

4 

I 

Elmer  1 

2 

Thompson  6 

9 

Kramer  2  18 

Irvine  1 

1 
1 
1 

9 

1 

1 

1 

Judge  1 

1 

4 

1 

2 

EscoUe  IS 

Bradley  2 

Henderson  4 

10 

1 
2 
1 

1 
1 

1 
2 

Napa  County 
Napa  County 

Coyote  Hills 

J.H.Carter _ 

1  iRAXGE  COUNTY: 

Standard  Oil  Co 

Standard  Oil  Co.    .      . 

Columbia  Leasing  <k  Development  Co. 
Pan  American  Petroleum  Co 

Huntington  Beach 
Huntington  Beach 

Southern  California  Drilling  Co 

Standard  Oil  Co 

Huntington  Beach 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co.  __ 

Huntington  Beach 

Standard  Oil  Co. 

Standard  Oil  Co.  _ 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co 

Bruce  Oil  Co 

N.E.Guthrie 

NewDort 

South  Basin  Oil  Co._. 

Newport 

Chicksan  Oil  Co 

Richfield 

General  Petroleum  Corp. 

Petroleum  Midway  Co.,  Ltd. 

Richfield 

Standard  Oil  Co.    _      . 

Calny  OilCo 

Orange  County 

RIVERSIDE  COUNTY: 
L.  R.  Clark 

R.  B.  Jackson 

L.  E.  Smith 

Riverside  County 
San  Benito  County 

SAX  BENITO  COUNTY: 
H.•nr^•  Harper 

.-<AN  BERNARDINO  COUNTY- 

ColtoD  Terrace  Oil  Co. 

Western  Pacific  Oil  Co. 

SAN  DIEGO  COUNTY: 
Todd  &  Clark 

-AN  LUIS  OBISPO  COUNTY- 
E.  J.  Miley 

BelridgeOil  Co 

San  Luis  Obispo  Co. 
San  Luis  Obispo  Co. 
San  Luis  Obispo  Co. 
San  Luis  Obispo  Co. 
San  Luis  Obispo  Co. 

San  Mateo  County 

Carlisle  Oil  Co 

E.  T.  Edwards,.   . 

J.T.Holland 

SAN  MATEO  COUNTY: 
La  Honda  Oil  Fields  Assn. 

.SANTA  BARBARA  COUNTY; 
Union  Oil  Co 

General  Petroleum  Corp. 

6 
30 
23 
Lot  17 
Mar 

Santa  .Maria 

Gilmore  &  Riverside  Oil  Co. 
Rice  Ranch  Oil  Co 

Santa  Maria 

Walter  W.  Gregg 

S.  W.  Lea.  et  al... 

.Santa  Barbara  Co. 

Sims  Oil  Interest  .Lot  1 ,  Rancho  La  E 

TULARE  COUNTY: 
Hub  Oil  Co.,_    

spada 

27 
13 
3 
13 

Santa  Barbara  Co. 

Tulare  County 
Tulare  County 
Tulare  County 
Tulare  County 

Hub  Oil  Co.. 

J.  MiUsBoal 

Shannon  Oil  Co 
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Companj- 

Sec. 

T«T,. 

Range 

WeU  No. 

Keld 

VENTURA  COUNTY: 

Acme  Petroleum  Corp.  and  Cal-Mex. 
Oil&Rfg.  Co.            

2 
4 
4 
33 
33 
32 
25 

1 
13 
27 
27 

9 
28 

36 

3 
3 

I 
2 
2 

4 
4 

4 
3 
3 
3 
3 
3 

11 

19 
19 
20 
20 
20 
18 
22 

20 
21 
23 
23 
23 
23 

1 

Frey  1 
Shiells  116 
1 
9 
10 
3 
Henderson 

Union  16 

Kentuck  12 

Har^-ev  15 

Lloyd  17 

Uoyd  18 

1 

GosneU9 

E.  H.  Bem- 

merley  1 

J.  A.  Hess 
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SPECIAL  ARTICLES. 

Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California.' 

It  is  anticipated  that  these  special  articles  will  cover  a  wide  range 
of  sub,iects  both  of  historical  and  current  interest;  descriptions  of  new 
processes,  or  metallurgical  and  industrial  plants,  new  mineral  occur- 
rences, and  interesting  geological  formations,  as  well  as  articles  intended 
to  supply  practical  and  timely  information  on  the  problems  of  the  pros- 
pector and  miner,  such  as  the  text  of  new  laws  and  official  regulations 
and  notices  affecting  the  mineral  industry. 
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JOXESXt  ulw.  o 

Introductory. 

Throushom  the  reports  of  decisions  of  the  various  federal  and  state 
courts  and  of  the  Land  Department,  ot-easionallv  are  fonnd  defini- 
tions of  terms  or  phrases  made  by  them  and  peculiar  to  the  minins  or 
mineral  industries.  Those  of  particular  interest  to  mineral  operators 
in  the  W^est  are  here  eoDated. 

'    L  Abandonment. 

I      "Abandonment"  of  a  mining  claim  is  a  matter  of  intent  -  which  is  to 
>"  ".rrived  at  from  consideration  of  the  acts  of  the  parties.-    Forfeiture 
-Its   frt>m  failure  to  perform   annual  assessment  work  under  the 
WLS.  statutes,  and  the  relocation  of  the  land  by  another.' 

II.  Absence   of   Discovery. 

I:  is  a  Tery  common  notion  among  prospectors  in  this  country  that 
iiey  sink  a  shaft,  which  they  call  a  '" discovery  shaft"'  or  ran  a  cut  or 
innel  for  a  few  feet  and  put  up  their  stakes,  they  ac»^uire  thereby 
•^  sort  of  an  interest  in  the  public  domain,  although  within  the  limits 
iieir  shaft,  cut  or  tunnel,  there  may  be  no  indications  whatsoever  of  a 
■■_  or  mineral  deposit  and  work  has  ceased.  Whatever  may  be  the 
ity  in  respect  to  this  matter  among  miners  and  pn>5pectors.  as  a 
■-er  of  law  such  a  location  absolutely  is  worthless  for  any  purpose.* 

III.  Abstract   of  Title. 

An  ■"alvstraet  of  title"  is  a  paper  prepared  by  a  billed  searcher  of 

■rds  which  shotild  show  an  abstract  of  whatever  appeared  on  the 

lie  rec-ords  of  the  county  affecting  the  title.'  but  an  abstract  of  title 

:  an  unpatented  mining  claim  merely  is  of  the  nature  of  memoranda 

.ich  never  show  the  true  or.  at  least,  the  complete  title.*    Its  esamina- 

BUck  vs.  Klfehom  Co..  1«3  TT.  S-  443.     Peachy  vs^  Frisco  Co.,  2*4  Fed.  S«S. 

-  Lakin  ts.  Sierra  Bnttes  Co_  Z%  Fed.  J37. 

^■ioldbers  vs.  BroscM.  14S  CaL   .OS.  SI  Fac.  t%. 

r  ;rie-   ::  jrrri-i  ^:i-  :   "meal  is  on  party  asserting  it.    Tbonitoa  ts.  P&efcm,  

:"   the   ITniied   States    has  not    always   recognlied    tile 
-i^t  and  forfeiture  :_see  I.a.Tignino  vs.  tThlig;   i&S  U.  S. 


»9    Xer.    114.    »S    Pac.    4*5. 

J.  ti  Pac.  Sir.  See  Enhardt  vs.  Boars.  11* 

.  rn  witli  a  view  of  making  discovery  and 
such  possession  oann»>t   be  distoroed  by 


se^  -   :  -A.  243  IT.  S.  34S.     lIcKenaie  vs.  Moore.  2*  Arii.  ITS  Pat  5SS. 

Se- 

■  .-;-..-„       --    _-     .     .    -1  CaL  533.  23  Pac.  219:  Taylor  vs.  TVniiains.  2  Colo.  A.  559. 

31    P.^:.    ^;3. 

'  Patterson  vs.  Hitijh:»ck.  3  Colo.  533. 

"An  abstract  of  title  merely  is  a  memorandum  or  a  i?onclse  st.ar.^in**nt  of  the 
conveyancies  and  Incambranoes  irr.^:i-:r^  .  f  r.^.■.^rli  x-.^  ii*.^.'---^  -~-  - -■  -  - -.  r^al 
pr«H>eny.  and  its  object  is  to  --  -  - 

the  validity  of  the  title  in  •ju- 
ts sbown  by  an  abstract  or  ^;  .    : 

with  notice  of  the  rights  of  ;irc-_^  -_   _.: —  ,     --;ioj —    .    ;  ..-        .     _ ,  .     u. 

S5   OMa.    1.    2'>4    Pac.    2«7;  I>iiLcaii    vs.    Silj^. 'Jklj.    .    ...•    P_c.    ■;.;. 
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tion,  therefore,  should,  properly  be  coupled  with  personal  inspection  of 
the  ground  and  its  vicinity  in  order  to  ascertain,  (1)  that  the  mineral 
deposit  (if  an.y),  warrants  the  character  of  the  location  made';  (2) 
that  there  is  a  valid  "discovery"  within  the  limits  of  the  claim  ^;  (3) 
that  the  notice  of  location  has  been  posted  upon  the  claim  as  and  where 
required  by  local  statute'';  (4)  that  the  location  is  so  marked  that  its 
boundaries  can  be  readily  traced  ^° ;  (5)  that  the  end  lines  are 
parallel";  (6)  that  the  location  has  not  been  laid  across  the  vein  or 
lode  ^- ;  (7)  or  upon  its  "dip  "'^;  (8)  that  there  is  no  "known  vein  or 
lode"  within  a  placer  claim  not  separately  located";  (9)  that  the 
required  annual  expenditure  has  been  made  ^^ ;  that  there  is  no  con- 
flicting surface  claim. ^^  The  abstract  of  title  is  incomplete  unless  due 
note  is  made  therein  of  the  records  of  the  local  land  office.'^' 

2.  Abstract  of  Title  of  Patented  Claim.  An  abstract  of  title  of  a 
patented  mining  claim  should  include  all  data  of  record  in  the  local 
recorder's  office  and  in  the  local  land  office. ^^  It  may  thus  be  made 
to  appear  that  the  patentee  holds  in  trust  for  pretermitted  coowners, 
or  other  owners  " ;  that  dual  patents  have  been  issued  -" ;  that  the 
property  is  not  free  from  subsisting  lienr^  It  is  the  date  of  the  location 
notice  and  not  the  date  of  entry  in  the  land  office  that  determines  pri- 
ority of  discovery  and  location  of  a  patented  lode  elaim."- 

The  patent  may  have  issued  after  title  had  already  pa.s.sed  out  of  the 
United  States,  in  which  case  it  is  void.^^ 


'Cole  vs.  Ralph,  252  U.  S.  295;  Harry  Lode.  41  L.  D.  403. 

'Cole  vs.   Ralph,  supra"':   see   Fox  vs.  Myers.   29  Nev.   169.  S6   Pac.   793. 

"Butte  Co.  vs.  Radmilovich,  39  Mont.  157,  101  Pac.  107S.  As  to  state  resulations 
see  Butte  City  Co.  vs.  Baker.  196  U.  S.  119  ;  McCIeary  vs.  Broaddus,  14  Cal.  A.  60. 
Ill  Pac.  125. 

"Harper  vs.  Hill,    159   Cal.   253.   113    Pac.    162. 

"Elgin  Co.  vs.  Iron  Co.,  14  Fed.  377,  aff'd  in  118  U.  S.  196.  i 

•^Flagstaff  Co.   vs.   Tarbet,   98  U.  S.   467. 

"  Larkin  vs.  Upton.  144  U.  S.  21;  but  see  Van  Zandt  vs.  Argentine  Co.,  8  Fed. 
75  ;  Bunker  Hill  Co.  vs.  Shoshone  Co..  33  L.  D.  142. 

"See  McKav  vs.  Mesch,  274  Fed.  S67  ;  see,  also,  Reynolds  vs.  Iron  Co..  116  U.  S. 
698;  South  Star  Lode.  20  L.  D.  204;  but  see  South  Butte  Co.  vs.  Thomas.  260  Fed. 
814,  certiorari  denied.   253  U.  S.   486. 

"  See  Last  Chance  Co.  vs.  Tyler  Co.,  61  Fed.  557.  The  statutory  affidavit  of 
expenditure  presents  prima  facie  evidence  of  the  fact.  Book  vs.  Justice  Co.,  58  Fed.  106. 
and  forms  a  link  in  the  chain  of  title.     Thompson  vs.  Pack,  219  Fed.   624. 

"  Brannagan  vs.  Dulanev,  2  L.  D.  744;  Holt  vs.  Hazard,  10  Cal.  A.  444.  102  Pac. 
540.  see  Cook  vs.  Klonos.  164  Fed.   529. 

The  record  of  the  certificate  of  location  of  a  mining  claim  required  by  law  does  not 
necessarily  disclose  the  title.  The  law  prescribes  what  the  certificate  shall  contain. 
This,  however,  gi\'es  the  purchaser  no  information  respecting  conflicting  claims.  For 
this  he  is  dependent  on  examination  and  inquiry.  If  a  conflicting  claim  be  ascertained 
the  record  still  does  not  necessarily  disclose  the  better  title.  Location  and  record 
still  relate  back  to  the  date  of  discovery  for  the  inception  of  title.  Location  and 
record  may  both  be  prior  to  those  of  a  cross  lode,  and  still  the  latter  be  the  older 
title,  by  reason  of  an  earlier  discovery,  perfected  within  the  statutory  time,  of  which 
the  record  gives   no   information.     Patterson  vs.   Hitchcock,   siipra."> 

"See  U.  S.  vs.  Weselv.   1S9   Fed.    276;   Adams  vs.   Smith.  273  Fed.   652. 

"Id.  The  register's  final  certificate  of  mineral  entry  (formerly  receiver's  final 
receipt)  is  not  conclusive  because  it  is  subject  to  cancellation.  Deffebach  vs.  Hawke. 
115  u;  s.  392  :  tJ.  S.  vs.  Record  Oil  Co..  242  Fed.  746.  but  see  El  Paso  Co.  vs.  McKnight, 
233  TJ.   S.   250;   Silver  King  Co.  vs.   Conkling  Co..   256  U.   S.   162. 

"Turner  vs.  Sawyer,  150  U.  S.  578;  Suessenbach  vs.  Bank,  5  Dak.  477;  41  N.  W. 
662:  Thomas  vs.  Horst,  54  Mont.  260.  169  Pac.  731.  ^       „„  ^,        ^^^    ,„„ 

=»  See  supra,  note  17;  see,  also.  Round  Mt.  Co.  vs.  Round  Mt.  Co..  36  Nev.  543.  13S> 
Pac    71 

=' Forbes  vs.  Gracey,  9  Fed.  Cas.  404;  Butte  Co.  vs.  Frank.  65  Pac.  1.  25  Mont.  344 

"  Butte  Co.  vs.  Frank,  supra  «»  ;  'When  a  patent  issues  it  becomes  operative  as  ot 
date  of  the  final  receipt.     U.  S.  vs.  Detroit  Co.,  200  U.  S.  335;  Cassidy  vs.  Silver  King 

=3  Davis  vs.  'VVeibbold,  139  U.  S.  525  ;  Francoeur  vs.  Newhouse,  40  Fed.  618  ;  N.  P-  R- 
Co  vs  Barden,  46  Fed.  606.  In  Gleason  vs.  'White,  199  U.  S.  54,  the  court  said:  By 
mistake  of  the  Land  Department,  two  patents  have  been  issued.      *  ."  '?.°^^ 

of  those  unfortunate  mistakes  which  sometimes  occur,  and  which  necessarily  tnrow 
confusion  and  doubt  upon  titles."  In  Adams  vs.  Smith,  supra"'  both  a  nimeiai 
and  an  agricultural  patent  were  issued  partly  embracing  the  same  ground. 
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Placer  patents  always  are  doubtful,  in  theory  at  least.-* 

Personal  examination  of  the  ground  covered  by  a  patent  is  proper 

a.s,  in  the  event  of  misdescription  therein,  the  monuments  iixed  by  the 

official  survey  govem.^^ 

IV.  Accident. 

An  "accident"  as  used  in  its  popular  sense  is  any  unlooked  for 
mishap  or  untoward  event  not  expected  nor  designed.-"^ 

V.  Act  of  God. 

An  "act  of  God"  as  known  in  the  law  is  an  irresistible  superhuman 
cause,  such  as  no  rea.sonable  human  foresight,  prudence,  diligence,  and 
care  can  anticipate."' 

VI.  Adjacent. 

The  word  "adjacent,"  as  generally  defined  and  understood,  means 
by,  or  near,  and  close,  but  not  actually  touching;  and  nonadjacent, 
representing  the  opposite  situation,  means  not  near,  and  not  close. -^ 

VII.  Adoption   of  Boundary  Marks. 

In  Campbell  vs.  ilclntyre,-^  it  is  said :  ' '  We  see  no  reason  why  the 
rorner  posts  of  an  ad.joining  well-known  placer  claim,  may  not  with 
the  consent  of  the  owner  of  such  adjoining  claim,  be  adopted  as  comer 
posts  by  the  locator.  Such  adoption  does  not  in  any  way  tend  to  con- 
fusion as  to  the  boundaries  of  the  claim  so  located.  It  is  not  unlike 
the  case  of  the  adoption  of  the  stakes  of  a  prior  location  which  has 
been  abandoned  as  in  Conwav  vs.  Hart.  129  Cal.  -180.  62  Pac.  -14,  and  in 
Brockbank  vs.  Albion  Co..  29  Utah  367,  81  Pac.  863.  In  Eaton  vs. 
Xorris.  131  Cal.  -561,  63  Pac.  856.  the  court  sustained  claims  where  two 
adjoining  locations  were  each  marked  by  stakes  set  at  the  four  corners, 
two  thereof  being  .stakes  upon  the  dividing  line  and  common  to  both 
claims." 

VIII.  Adverse   Claim. 

The  signification  of  the  words  "adverse  claim"  as  used  in  the 
mining  law,  is  a  claim  filed  in  the  United  States  Land  Office  opposing 
iin  application  for  patent  for  mining  premises  made  by  another 
person.^" 

=' McKay  vs.  Mesch,  supra"":  see  Thomas  vs.  South  Butte  Co.,  211  Fed.  107; 
Barnard  Co.  vs.  Nolan.  215  Fed.  996  :  see  Dahl  vs.  Raunhetm.  132  U.  S.  261. 

==32  Stats.  5+5:  Coffee  vs.  Emigh.  15  Colo.  184,  23  Pac.  83.  See  Silver  King  Co. 
vs.  Conkling  Co.,  s^ipra^^'  .-Vs  to  parties  in  possible  adverse  possession  of  the  patente-.i 
property  see  Reedy  vs.  Wesson,  1  .Alaska  570;  Wetzstein  vs.  Largey.  27  Mont.  212,  ,0 
Pac.   717. 

=«  Indian  Creek  Coal  Co.  vs.  Calvert,  68  Ind.  A.  474.  110  N.  E.  522.  It  is  a  general 
rule  that  the  happening  of  an  accident  carries  with  it  no  presumption  of  negligence  on 
the  part  of  the  employer.  Johnson  vs.  Silver  King  Co.,  54  Utah  34.  179  Pac.  64. 
But  it  is  the  duty  of  a  mine  operator  or  other  employer  wht,re  an  employee  is 
injured  to  exercise  ordinary  care  to  secure  and  provide  first  aid  for  the  injured 
employee  and  in  the  exercise  of  such  care  to  secure  for  the  injured  employee  surgical 
and  medical  treatment  at  the  hands  of  competent  physicians  and  surgeons.  Hunicke 
vs.  Meramic  Co..  262  Mo.,  560,  172  S.  W.  43:  see  Cushman  vs.  Cloverland.  170  Ind. 
402.    84    N.E.    759. 

=^  Garrett  vs.  Beers,  97  Kan.  255.  155  Pac.  2  :  see  Georgia  Co.  vs.  Hall.  124  Ga.  :i24. 
52  S.  E.  679.  683.  684  :  Rosenwald  vs.  Oregon  City  Co.,  84  Or.  15.  163  Pac.  831.  Id.  164 
Pac    189  ;  see,  also.  Lvsaght  vs.  Lehigh  Co..  254  Fed.  353. 

=»  Brick  Pomeroy  M"ill  Site.  34  L.  D.  324. 

=»  295   Fed.   47. 

'•McCowan  vs.  McCIav.  16  Mont.  234.  40  Pac.  602;  see  TTpton  vs.  Santa  Rita  Co., 
14  N.  M.  120.  S9  Pac.  275. 
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IX.  Adverse  Intent. 

The  terms  "claim  of  right,"  "claim  of  title"  and  "claim  of  owner- 
ship," when  used  in  the  books  to  express  "adverse  intent,"  mean 
nothing  more  than  the  intention  of  the  dissessor  to  appropriate  and  use 
the  land  as  his  own  to  the  exclusion  of  all  others,  irrespective  of  any 
semblance  or  shadow  of  actual  title.'' 

X.  Adit. 

"Adit"  is  a  tenn  in  mining  u.sed  to  denote  the  opening  by  which  a 
mine  is  entered,  or  by  which  the  water  or  ores  are  carried  away ;  called 
also  a  drift.'- 

XI.  Affidavit   of    Labor. 

The  object  of  the  acts  providing  for  the  recording  of  "affidavits  of 
labor"  evidently  is  to  fix  some  definite  way  in  which  the  proof  as  to  the 
performance  of  the  work  or  expenses  incurred  in  the  making  of  improve- 
ments might  be,  in  many  ca.ses,  more  accessible.  Such  acts  simply 
provide  the  method  of  preserving  prima  facie  evidence  of  the  fact  that 
such  requirement  has  been  fulfilled.  The  failure  to  comply  with  the 
terms  of  such  an  act  will  not  work  a  forfeiture.^' 

XII.  Alien. 

The  location  by  an  alien  and  all  the  rights  following  from  such 
location,  are  voidable,  not  void,  and  are  free  from  attack  liy  any  one 
except  the  government.'* 

XIII.  Annual    Assessment    Work. 

Tlie  terms  "assessment"  and  "annual  a.ssessment  labor,"  refer  to  the 
annual  labor  required  by  §  232-1:  Rev.  St..  (5  U.  S.  Comp.  St.  p.  5525, 
§  4620),  that  being  commonly  called  by  miners  the  "annual  assessment" 
or  the  "assessment  work"  and  so  described  in  many  judicial  opinions  '° 
and  in  at  leaiSt  two  acts  of  Congress.'"  As  applied  to  a  mining  claim, 
assessment  work  has  nothing  to  do  with  locating  or  holding  a  claim 
before  discovery.  It  is  a  condition  subsequent  to  discovery  and  location 
to  be  performed  in  order  to  preserve  the  exclusive  right  of  possession 
of  a  valid  mining  location  upon  which  discovery  has  been  made." 

XIV.  Annual  and    Patent   Expenditure. 

Annual  expenditure  isolely  concerns  adverse  claimants  of  the  .same 
mineral  land ;  goes  to  the  right  of  possession  and  is  determined  by  the 


»' Crowder  vs.  Doe.  162  Ala.  151,  50  So.  430;  Bessler  vs.  Power  River  Co..  95  Or. 
271.  1S5  Pac.   57.'!. 

"Gray  vs.  Truby.  6  Colo.  260;  Electro  Magnetic  Co.  v.s.  Auken,  9  Colo.  204,  11 
Pac.  SO.  "In  the  United  States,  the  word  tunnel  is  used  instead  of  adit  in  most  cases, 
although  properly  a  tunnel  means  a  nearly  horizontal  excavation  through  tlie  moun- 
tain, open  at  both  ends,  as  a  railroad  tunnel."     Schamel  on  Mining  Law.  page  19. 

"' Book  vs.  Justice,  supra.""  See  Musser  vs.  Fitting.  25  Cal  .A..  746.  148  Pac.  536. 
It  has  been  lield  tliat  the  claim  is  not  open  to  relocation  until  after  the  expiration 
(if  the  time  allowed  by  law  for  the  recordation  of  the  affidavit.  Jones  vs.  Peck.  63  Cal, 
.\.   3S7.   218  Pac.   1030. 

"Manuel  vs.  ^'ulff.  152  U.  S.  505.  See  Ginaca  vs.  Pet>.rson.  262  Fed.  904.  The 
question  of  citizenship  is  immaterial  and  cannot  be  raised  nor  determined  in  suits 
between    individuals  except    in    "'adverse  suits."    Holdt   vs.    Hazard,    supra.'"" 

='  See  El  Paso  Co.  vs.  McKnight.  siipra  ""  ;  Union  Oil  Co.  vs.  Smith,  supra."' 

>»2S    Stats.   6;    30   Stats.    651. 

"Union  Oil  Co.  vs.  Smith,  supra"':  McLemore  vs.  E.xpress  Co.,  158  Cal.  563,  112 
Pac.   59  ;   Borgwardt  vs.  McKitterick.  164   Cal.   650.   130  Pac.  417. 

To  "resume  work"  is  to  actually  begin  work  in  good  faith  and  diligently  prosecute 
the  same  to  completion  before  an  adverse  relocation  actually  has  been  made. 
McCormick  vs.  Baldwin,  104  Cal.  229.  37  Pac.  903:  Hirschler  vs.  McKendricks. 
16  Mont.  211;  40  Pac.  290.  There  can  be  no  resumption  of  work  in  Alaska.  Elmer 
vs.  Alaska  Co.,  210  Fed.  599. 
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courts,  alone.  The  suflSeieucy  of  the  expenditure  of  five  hundred  dollars 
as  a  condition  precedent  to  the  obtaining  of  patent  is  wholly  within  the 
jurisdiction  of  the  Land  Department.^* 

XV.  Anticline   and   Syncline. 

An  "anticline"  is  the  crest  of  a  ridge  and  the  "syncline"  the  lower 
portion. ■'■■' 

XVI.  Anticline  and    Fissure  Veins. 

The  only  (litfcri-nce  between  a  vein  in  the  form  of  a  single  anticlinal 
fcjld  and  the  ordinary  fissure  vein  is  that  the  former  has  a  crest,  the 
limbs  of  wiiich  dip  in  opposite  directions,  while  the  latter  has  a  terminal 
edge  and  a  dip  in  but  one  direction.*" 

XVII.  Appropriation. 

The  term  "approi)riatiun  '  in  mining  law  means  the  |)0sting  of  notice 
at  or  near  the  point  where  the  ledge  is  exposed:  next  the  recording  of 
the  notice;  next  the  marking  of  the  boundaries.*' 

XVIII.  Assay. 

An  "assay"  is  a  means  of  ascertaining  the  commercial  value  of  a 
mineralized  substance,  as,  for  example,  ore  or  black  sand,  or  the  product 
of  a  mill  or  smelter,  either  by  a  "fire"  or  a  "wet"  process,''-  and  is 
termed  "ordinary  assays,"  "commercial  assay.s, "  "specimen  assays," 
"control  assays"  and  "umpire  assays." 

XIX.  Assay  Value. 

The  term  "assay  value"  means  the  standard  value  of  gold  every- 
where.*^ An  average  ' '  assay  value ' '  of  several  samples  can  not  be  taken 
as  an  absolute  mathematical  demonstration  of  the  value  of  an  orebody  ** 
i!or  is  the  assay  return  necessarily  conclusive  of  the  value  of  the  thing 
assayed  *'' ;  it  may,  however,  tend  to  prove  discovery.*" 


"Poore  vs.  Kaufman.  44  Mont.   248.   119   Pac.  785. 

"Empire  Co.  vs.  Tombstone  Co..  131  Fed.  341.  When  strata  dip  like  the  root  of  a 
liouse,  the  strata  are  spoken  of  as  forming  an  anticline  or  saddleback.  Page  Advd. 
Textbook  on  Geologj',  IV,  S3.  Inclining  in  opposite  directions  from  a  central  axis; 
applied  to  stratified  rocks  when  they  incline  or  dip  from  a  central  unstratified  mass  ; 
or  when  in  consequence  of  crust  movements  they  have  been  folded  or  pressed  together 
so  that  they  dip  each  way  from  a  central  plane,  which  indicates  the  line  parallel  to 
which  the  folding  has  taken  place  ;  opposed  to  synclinal.  Cent.  IDict.  There  is  nothing 
in  the  court  definitions  which  militates  against  the  crest  of  an  anticlinal  roll  being 
the  apex  of  a  vein.  Jim  Butler  Co.  vs.  West  End  Co.,  35  Nev.  375,  158  Pac.  881.  aff'd 
in   247   U.   S.    450. 

"  Jim  Butler  Co.  vs.  West  End  Co.,  aupra."" 

"  McCleary  vs.  Broaddus,  supra.'"  See,  generally,  Gould  vs.  Markopa  Co.,  8  Ariz. 
429.    76    Pac.    598. 

But  no  location   is  complete  without  discovery  therein.   Cole  vs.  Ralph,   siiDva  '■> 

'=Puget  Co..  96  Fed.  90;  Phipps  vs.  Hully,  18  Nev.  133,  1  Pac.  669.  For  dffierence 
in  results  of  wet  and  fire  assays  see  Puget  Co.,  supra;  Schamel  on  Mining  Law.  page 
12,  For  a  discussion,  where  assays  were  made  from  mine  specimens,  from  car 
.samples,  and  from  mill  or  battery  samples,  see  Fox  vs.  Hale  &  Norcross  Co.,  108  Cal. 
369,  41  Pac.  308.  For  method  of  sampling  and  assay  on  ore  sales  see  Chisholm  vs. 
Eagle  Co.,  144  Fed.  670.  For  assay  as  evidence  see  Cole  vs.  Ralph,  suvra ''' :  Mudsill 
Co.  vs.  Watrous.  61  Fed.  163;  People  vs.  WTialen.  154  Cal.  472,  98  Pac.  194;  Healy 
vs.  Rupp,   28  Colo.   102,   63  Pac.   319:    Phipps  vs.   Hully,   supra. 

Assays  do  not  have  to  be  taken  to  establish  the  existence  of  a  vein,  nor  warrant 
a  location  thereon.  Iron  Co.  vs.  Mike  &  St.arr  Co.,  143  U.  S.  404  ;  Madison  vs.  Octave 
Oil  Co.,   154  Cal.  768,  99  Pac.  178:   Muldrick  vs.  Brown.  37  Or.  185.  61  Pac.  429. 

"  Vietti  vs.  Xesbitt,   22  Nev.   390,   41   Pac,  151. 

"Golden  Reward  Co.  vs.  Buxton,  97  Fed.  413:  Pittsburg  Co.  vs.  Glick,  7  Colo.  .\. 
43,  42  Pac.  ISS.  Mr.  Costigan,  in  his  work  on  Mining  Law  fnage  108),  says:  "A  'mill 
run'  is  where  a  number  of  tons  of  supposedly  representative  ore  are  run  through  a 
mill  to  ser%'e  as  an  indication  of  the  value  of  the  ore  in  the  mining  claim.  It  is,  of 
course,  a  far  better  test  of  the  worth  of  the  ore  than  an  assay  is,  since  an  assay  tests 
the  value  of  only  a  very  small  piece  of  ore,  and  so  is  much  less  likely  to  be  representa- 
tive of  the  lode." 

''  Phipps  vs.  Hully,  supra  "=' :  see  Mudsill  Co.  vs.  'Watrous,  supra  "-'  ;  Ormund  vs. 
Granite  Co..  11  MonL  303,  28  Pac.  289  :  see,  also,  Cheesman  vs.  Shreve.  40  Fed.  787. 

"  Healy  vs.  Rupp,  supra  <*"  :  see  Cole  vs.  Ralph,  supra."'  The  results  of  assays  of 
rock  taken  from  a  mining  claim  long  after  the  date  of  its  location  are  competent 
evidence  to  show  that  the  locators  discovered  a  vein  at  the  time  of  location.  Southern 
Cross  Co.  vs.  Europa  Co..  15  Nev.  383. 
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XX.  Assessment   Labor. 

The  term  "assessment  labor"  refers  to  the  annual  labor  required  of 
the  locator  of  a  mining  claim  after  discoTerj-  and  not  to  work  before 
discovery.'" 

XXI.  Association. 

The  term  "association"  usually  means  an  unincorporated  organiza- 
tion composed  of  a  body  of  persons,  banded  together  for  some  particular 
purpose,  partaking  in  its  general  form  and  mode  of  pi-oeedure  of  the 
characteristics  of  a  corporation.*' 

XXII.  Association    Location. 

A  location  made  by  an  association  of  persons  in  one  location  covering 
one  bundled  and  sixty  acres  is  not  eight  locations  covering  twenty- 
acres  each.  It  is  in  law  a  single  location,  and  as  such  a  single  discovery 
is  sufficient  to  support  such  a  location ;  also  the  only  assessment  work 
required  is  for  a  single  claim.*' 

XXIII.  Barren    Mine. 

A  mine  may  be  fully  developed  and  yet.  owing  to  the  barrenness  of 
the  ore.  it  would  be  impos-sible  to  work  it  with  profit.'"' 

XXIV.  Battery. 

A  ' '  battery " "  is  made  of  three  stulls  placed  together  and  put  in  at  the 
pitch  of  the  vein,  usually  located  a  few  feet  apart,  up  and  down,  and 
crosswise  of  a  stope.''' 

XXV.  Bell   Holes. 

■ '  Bell  holes " "  are  boles  dug.  or  eseavatioixs  made  at  the  .section  joints 
of  a  pipeline  for  the  purpose  of  repairs.^" 

XXVI.  Boss. 

The  term  "boss"'  means  a  master  workman  or  superintendent,  a 
director  or  manager.^^ 

XXVII.  Cap. 

A  ""cap"  is  a  square  piece  of  plank  or  block  wedged  between  the 
top  of  posts  and  the  roof  of  a  mine  the  better  to  hold  the  roof." 

XXVIII.  Carnotite. 

"Caruotite"  essentially  is  a  vanadate  of  uranium  and  potassium,  but 
with  other  bases  present  also.  It  is  found  as  a  canary-yellow  impreg- 
nation in  sandstone  in  western  Colorado  and  eastern  Utah.  By  the 
reduction  of  carnotite  ore  radium,  bromide  or  chloride,  uranium  oxide 
and  vanadium  oxide  are  obtained.  The  elemental  substances  radium, 
uranium  and  vanadium  generally  are  classed  as  metals.  However, 
they  are  not  produced,  marketed  nor  utilized  in  their  elemental  or 
metaUic  state  but  as  the  compounds  above  mentioned.;    The  radium 


*'  Union  Oil  Co.  vs.  Smith,  supra.*" 

"Pratt  vs.  R.  C.  Orphan  Asylum,  46  X.  T.  Supp.  1035;  Tluple  vs.  DeJonmette, 
50  L.  D.   139.     See.  also.  U.   S.  vs.  Trinidad  Co.,  1S7  D.  S.  160. 

"Con.  Mutual  Oil  Co.  vs.  U.  S..  245  Fed.  521.  See  TJ.  S.  vs.  Calttomia  MJdway  Oa 
Co..  279  Fed.  521.     Reeder  vs.  Mills.  41  CaJ.  A.  426,  217  Pac  5«2. 

*•  People  vs.  Whalen.  supra. **=*  For  a  case  invol^Tn^  an  "exhatisted  mine"  see 
Martin  vs.  Waisenburg  Co..  200  Fed.  270.  LiUibridge  vs.  Lackawanna  Co.,  264  Fi 
.«t.    233.    107    Atl.    65S. 

=  Lesh  vs.  Tamarack  Co..  1S6  Mich.  S99.  152  N.  W.  1022. 

=  Moore  vs.  Hope  Co..  76  W.  Va.  651.  S6  S.  E.  565. 

=■  Johnson  vs.  Butte  &  S.  Co..  41  Mont.  158.  108  Pac.  1657:  Applet.ee  vs.  .\lbanv  Co.. 
12  X.  Y.  S.   576. 

"Big  Branch  Co.  vs.  Wrenchie,  160  Kr.  66S,  170  S.  W.  16. 
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salts  are  used  for  seientific  and  medicinal  purposes.  Uranium  i.s  a 
heavy  metal  found  chiefly  in  uraninite,  carnotite,  samarskite,  and  a  few 
other  rare  minerals.  Vanadium  is  a  rare  element,  hut  acid  and  base 
forming,  found  in  vanadates  and  allied  to  phosphorus.  Carnotite  is  an 
impure  vanadate  of  pota.ssium  and  uranium.  The  elements  of  radium, 
uraniiim  and  vanadium  are  not  dealt  with  in  the  metal  market  or  the 
trades  in  their  elemental  form  as  metals,  are  not  so  produced  or 
recovered  immediately  in  the  reduction  of  carnotite  ore.  While  the  two 
substances  last  named  appear  in  some  fonns  of  special  steels,  the 
percentage  so  used  is  very  small. 

The  compounds  or  oxides  of  the  two  elements  are  the  forms  used  in 
the  production  of  such  steels.  It  follows  therefore  that  carnotite  is 
not  a  metalliferous  mineral  and  a  mineral  location  thereof  within  a 
petroleum  withdrawal  can  not  stand. ^^ 

XXIX.  Character  of    Land. 

The  question  of  the  "character  of  land"  can  be  raised  only  by  the 
United  States  or  those  claiming  under  them  ^^  and  conclusively  is 
determined  in  and  by  the  Land  Department. ^^  The  question  usually 
arises  at  the  instance  of  some  party  connected  with  the  paramount  title, 
who  claims  the  land  to  be  nonmineral.''*  The  Land  Department,  how- 
ever, is  authorized  at  any  time  before  patent  to  inquire  wliether  the 
original  entry  was  in  conformity  to  law.^''  A  patent  duly  issued  by  the 
Land  Department  sets  at  rest  for  all  time  the  question  of  the  mineral 
or  nonmineral  character  of  the  land  described  therein.''" 

XXX.  Citizens. 

Mining  claims  within  the  United  States  may  he  located  by  citizens  of 
the  United  States  and  by  tliose  who  have  declared  their  intention  to 
become  such  citizens. '^^ 

2.  Corporations.  A  corporation  existing  by  virtue  of  the  laws  of  the 
United  States  or  of  a  state  or  territory  of  the  Tainted  States  is  a  citizen 
of  the  United  States.'"'^ 

3.  Alaska.  Native  born  citizens  of  tlie  Dominion  of  Canada  are 
accorded  certain  reciprocal  mining  rights  and  privileges  within 
Alaska."' 

4.  Philippine  Islands.  Citizens  of  tlie  United  States  and  citizens  of 
the  Pliilippine  Is'lands  may  make  mining  locations  therein."* 

5.  Land  Office  Employees.  Citizens  of  the  United  States  who  are 
employed  in  the  General  Land  Office  are  prohibited  by  statute  from  in 
any  manner  acquiring  public  land."^ 


"Con.  Ores  Co..  46  D.  D.  468. 

""Ryan  vs.  Granite  HiU  Co.,  29  L,  D.  522;  Lorenz  vs.  Waldron,  96  Cal.  243  31 
Pac.  54. 

1 1  r  fVi*'""',",^,  ^'®c '^^iS?S°  '^°-  1^^  U.  S.  321;  Standard  Co.  vs.  Habishaw.  132  Cal. 
115,  64  Pac.  113.     See  Kirk  vs.  Olsen.  245  U.  S.  225;  Day.  50  L.  D.  24. 

=»Ciirisman  vs.  Miller.  197  U.  S.  313;  affg  140  Cal.  440,  73  Pac.  1083.  74  Pac.  444. 
Boole  vs.  Justice  Co.,  supra"":  Olive  Land  Co.  vs.  Olmstead,  103  Pac.  568;  Mutchmor 
vs.  McCarty,  149  Cal.  603,  87  Pac.  85. 

™  Kirk  vs.  Olson,  supra'"':  Nichols  &  Smith,  46  L.  D.  26.  See  Cowell  vs.  Lammers. 
21  Fed.  200.     See.  also.  Wyoming  v.«.  U.  S.,  255  U.  S.  489. 

"Thomas  vs.  Horst,  supra."" 

"  Gleeson  vs.  Martin  White  Co..  13  Nev.  442. 

"McKinley  vs.  Wheeler,  130  U.  S.  630;  Doe  vs.  Waterloo  Co.,  70  Fed.  455. 

■"See  Instructions.   32  L.  D.   424. 

"  32  Stats.  697  :  amended,  33  Stat.?.  692. 

"•'Rev.  Stat.  S   452.  Baltzell,  29  L.  D.  333:  Contzen.  38  L.  D.  346. 
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XXXI.  Claim. 

The  word  '"claim"'  in  mining  parlance  when  used  as  a  noun  has  a 
definite  meaning,  denoting  when  coupled  with  the  name  of  a  miner,  a 
particular  piece  of  groxind  to  which  he  has  a  recognized,  vested  and 
exclusive  right  of  possession  for  the  pul^10se  of  extracting  metals  and 
minerals  therefrom.'''^  The  tenn  is  applied  indifferently  to  both  lode 
and  placer  claims.*^' 

XXXII.  Claim  Jumping. 

The  location  of  a  mining  claim  on  supposably  excess  ground  within 
the  staked  boundaries  of  an  existing  location  on  the  theory  that  the 
law  governing  the  manner  of  making  the  original  location  has  not  been 
complied  with  is  called  '" claim  jumping.""'* 

XXXIII.  Calms   Held   in   Common. 

The  phrase  "held  in  common "  means  a  claim  whereof  there  are  more 
owners  of  a  claim  than  one.  while  the  use  of  the  words  "'claims  held  in 
common, ' '  on  which  work  done  on  one  of  such  claims  shall  be  sufficient, 
means  that  there  must  be  more  than  one  claim  so  held,  in  order  to  make 
a  ease  where  work  on  one  of  them  shall  answer  the  statutory  require- 
ment as  to  all.''" 

XXXIV.  Claimant, 

The  word  "claimant""  as  used  in  the  federal  mining  law,  means 
"locator."  ■•* 

XXXV.  Classification    of    Land. 

There  is  no  certain,  well-defined  obvions  line  of  demarcation  between 
mineral  and  uonmineral  laud.^^  No  land  can  be  valuable  mineral  land 
unless  it  contains  a  deposit  of  mineral  in  some  form,  metalliferous  or 
nonmetalliferous  in  (juantity  sufficient  to  justify  expenditures  in  the 
effort  to  extract  it."" 

XXXVI.  Computing  Time. 

In  '"computing  time,"  when  notice  is  given  in  land  office  proceedings, 
the  first  day  is  exclnded  and  the  la.st  day  ineluded.^^ 

XXXVII.  Concentrate. 

In  mining  the  term  "concentrate"'  means  to  separate  ore  or  metal 
from  its  containing  rock  or  earth.  The  concentration  of  ores  always 
proceeds  by  .steps  or  stages.  Thns  the  ore  must  be  crushed  before  the 
mineral  can  be  separated,  and  certain  preliminary  steps,  such  as  sizing 
and  cla.s.sifyiug,  must  precede  the  final  operations,  which  produce  the 
finished  concentrates.'* 

"  N.  p.  R.  Co.  vs.  Sanders.  49  Fed.  129.  The  word  "claim"  as  used  in  the  law 
aJteeting  adversary  patent  proceedings  refers  to  an  unpatented  claim.  Iron  Co.  vs. 
CarapbeU.   135  U.  S.  286:  Wright  vs.  Town,  13  Wyo.  506.   81  Pac.   649. 

"Sweet  vs.  Webber,  7  Colo.  443,  4  Pac.  752;  see  Bay  State  Co.  vs.  Brown,  21 
Fed.  167. 

«s  Nelson  vs.  Smith,  42  Xev.  302,  176  Pac.  265:  see  Stock  vs.  Plunkett.  181  Cal.  193. 
183  Pac.  657  :  Murphy  vs.  Cobb.  5  Colo.  2S1 :  Arnold  vs.  Baker.  6  Neb.  134. 

"»  Chambers  vs.   Harrington,  111  U.  S.   352  ;  Union  Oil  Co.  vs.  Smith,  supra.'*' 

"•  Garden  Gulch  Placer.  38  L.  D.  31. 

•>Ah  Yew  vs.  Choate.  24  Cal.  562. 

"  Deffeback  vs.  Hawke.  supra  '«> ;  N.  P.  R.  Co.  vs.  Soderberg,  188  U.  S.  526 : 
Brophy  vs.  0"Hare.  34  L.  D.  596. 

''Bonesen  vs.  McNider.  13  L.  D.  286:  see  Waterhouse  vs.  Scott,  13  Ia.  D.  71S:  and 
see  Rousseau.  4  7  L.  D.  590,  AVhere  the  relative  priority  of  conflicting  locations  depends 
upon  the  exact  hour  of  the  dav  of  filing  for  record,  fractions  of  a  day  are  taken  into 
account.      See   Washington   Co.   vs.    O'Laughlin.    46    Colo.    503,    105    Pac.    1092. 

•'The  Santa  Clara.   ISl   Fed.  725. 
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XXXVIII.  Constructive    Possession. 

' ■  CoiLstruf-tive  possession"  is  that  possession  which  the  law  annexes  to 
the  legal  title  or  ownership  of  property,  when  there  is  a  right  to  the 
immediate  actual  possession  of  sneh  property  but  no  actual  posses- 
sion.''* 

XXXIX.  Contiguous. 

The  term  ' ' contitrxious "  luf-ans  r,i»iii-liing  siilt->,  aiijumui;.  iiit.i»ii-'-ii:. 
Two  tracts  of  land  touching  only  at  a  point,  are  not  eontignons.'" 

XL.  Contributory    Negligence. 

The  term  "contributory  negligence"  means  that  the  law  imposes 
upon  every  person  the  duty  of  tLsing  ordinary  care  for  his  own  protec- 
tion against  injury.  '"    It  is  not  synonjTnous  with  assumption  of  risk.'^ 

XLI.  Copper  Matte. 

"Copper  matte"  is  a  product  obtained  by  smelting  copper  sulphide 
ores.  It  mainly  is  cuprous  sulphide,  with  a  varying  f(nantitj-  of  ferrous 
sulphide.'* 

XLII.  Copper  Ore  and  Copper  Concentrate. 

■'Copper  ore"  and  '"copper  concentrates"  are  not  interchangeable, 
but  mean  two  distinct  and  different  things.  "Copper  ore"  is  the  raw 
material  of  nature:  and  "copper  concentrate"  is  the  product  of  any  one 
of  a  number  of  forms  of  concentration  processes.  The  concentrates 
invariably  are  more  valuable  than  the  ore,  being  the  natural  product 
after  it  has  been  mechanically  treated.  The  mechanical  operation 
involves  important  changes  in  the  natural  product.  In  the  first  place 
it  is  pulverized,  and  converte<:l  from  a  solid,  rocky  condition  to  a  fine, 
powdered  condition.  Then  water  or  oil  Ls  added,  and  a  chemical  change 
takes  place,  so  that  the  chemical  analysis  of  the  concentrates  is  different 
from  that  of  the  crude  ore  from  which  the  concentrate  is  made,  and 
there  is  a  sifting  out  from  the  metallic  content  of  the  ore  of  the  mineral 
waste  content  of  the  ore.  It  converts  a  noncommercial  ore  into  a  com- 
mercial product.'" 


-  Southern  Ry.  Co.  vs.  Hall.  1+3  .\la.  224.  41  So.  136.  Where  a  mining  claim  lacks 
none  of  the  essential  elements  of  a  location  and  the  requisite  expenditure  is  made 
thereon  it  can  be  held  by  constructive  possession.  Harris  vs.  Er4uator  Co..  S  Fed.  863. 
GffwAy  vs.  Kismet  Co..  22  L.  D.  628.  .\  miner  is  not  e.tpected  to  reside  upon  his  claim 
nor  to  ctiltfvate  the  ground  nor  to  inclose  it.  Table  ilt.  Co.  vs.  Stranahan,  2D  Cal. 
210  ;  see  Enelish  vs.  Johnson.  17  CaL  107. 

^  Hidden  Treasure  Mines,  35  L.  T>.  4S5,  cited  with  approval  in  Anvil  Co.  vs.  Code. 
182_Fed.  205. 

"  Beers,  vs.  Honsatonie  Co..  15  Conn.  4S6 :  Graham  vs.  Penn.  Co..  139  Pa.  St.  149, 
21  .4tl.  151  :  Gtttf  Co.  vs.  Shieder.  SS  Tex.  152.  30  S.  W.  902  ;  see.  also.  De  Honey  vs. 
Harding.  .200  Fed.  S9S.  Neither  the  defense  of  contributory  negligence  nor  the  defense 
of  assumption  of  risk  can  arise  unless  the  defendant  in  the  action — a  mine  operator — 
has  been  guilty  of  negligence  which,  but  for  want  of  both  these  defenses,  would  render 
the  operator  liable  for  darnages  to  an  injured  miner,  as  in  the  absence  of  such  negli- 
gence there  is  nothing  against  which  to  make  such  a  defense ;  but  if  there  is  evidence 
from  which  a  jury  may  ttnd  the  operator  guilty  of  such  negligence,  then  either  of  these 
defenses,  if  it  exists  in  fact,  is  available  to  the  defendant  operator  to  defeat  a 
recovery.  Osage  Co.  vs.  Sperra,  42  Okla.  72().  142  Pac.  1040.  A  miner  whose  duty  it 
was  to  push  loaded  cars  of  ore  from  the  mine  to  the  dumping  place  and  who  instead 
of  pushing  or  following  the  loaded  car  got  upon  the  car  to  ride  down  a  steep  grade 
and  who  by  reason  of  the  velocity  attained  by  the  car  was  injured  by  reason  of 
selecting  the  dangerous  method  of  tramming  the  ore,  was  guHty  of  such  contributory 
negligence  as  would  prevent  a  recovery.  DiUey  vs.  Primos  Co..  64  Colo.  381,  171 
Pac.  1147. 

"  Dolese  Bros.  Co.  vs.  Kahl,  202  Fed.   S27. 

"  Pierce  Smith  Co.  vs.  United  Verde  Co.,  293  Fed.  109. 

'"  The  Santa  Clara,  aupra.''^* 
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XLIII.  Corporation. 

A  "corporation"  is  a  legal  entity  ajid  can  have  no  greater  right*;  than 
an  individual  in  acquiring  public  lands.*^  Hence  a  corporation, 
regardless  of  the  number  of  its  stockholders,  may  lawfully  locate  no 
greater  area  than  is  allowable  in  the  case  of  an  individual.^- 

2.  Citizenship.  A  corporation  is  a  citizen  of  the  state  within  which 
it  is  incorporated  '*^  and  it  is  conclusively  presumed  that  all  of  its 
stockholders  are  citizens.'*'' 

3.  Ultra  Vires  Location.  An  "ultra  vires  location"  is  valid  and  until 
inquest  of  office  found."'" 

XLIV.  Course    of    Employment. 

.  The  term  "course  of  employment"  means  where  a  miner  is  working 
within  the  period  of  the  employment  at  a  place  he  may  reasonably  be 
and  while  he  is  reasonably  fulfilling  the  duties  of  his  employment  or  is 
engaged  in  doing  something  incidental  thereto.*" 

XLV.  Crevice. 

"Crevice"  is  a  word  sometimes  applied  to  a  mineral-bearing  vein.*^ 

XLVI.  Cut. 

The  word  "cut"  may  have  a  meaning  other  than  that  employed  in 
mining  but  when  it  is  used  in  conjunction  with  "shaft"  and  "drift" 
it  means  a  surface  opening  in  the  ground  intersecting  a  vein  and  never 
is  intended  to  apply  to  a  ditch  or  trench  temporarily  open  for  the 
purpose  of  laying  sewer  pipe.*- 

XLVII.   Declaratory    Statement. 

A  "declaratory  statement,"  in  practical  mining  operations,  is  a  term 
applied  to  the  statutory  certificate  of  location,  and  is  a  certificate  or 
statement  of  tlie  location,  containing  a  description  of  the  mining  claim, 
verified  by  the  oath  of  the  locator,  performing,  when  recorded,  a 
permanent  function.  It  is  the  beginning  of  the  locator's  paper  title,  is 
the  first  muniment  of  such  title,  and  is  constructive  notice  to  all  the 
world.*'' 


"McKinley  vs.  Wheeler,  S7i2)ra  "-' ;  Igo  Placer,  .38  L.  D.  281;  Bakersfield  Co., 
39   Li.   D.   460. 

«=Gird  vs.  California  Oil  Co..  60  Fed.  531;  Nome  Co.  vs.  Snyder.  187  Fed.  385; 
Mitchell  vs.  Cline,  84  Cal.  409,  24  Pac.  164;  Miller  vs.  Chrisnian,  supray-"  Any  device 
whereby  one  person  is  to  acquire  more  than  twenty  acres  or  an  association  more  than 
one  hundred  and  sixty  acres  by  one  location  is  a  violation  of  law.  a  fraud  upon  the 
government  and  without  legal  support.  U.  S.  vs.  Brookshire  Co.  242  Fed.  718;  U.  S. 
vs.  Midway  Oil  Co.,  259  Fed.  343. 

"  North  Noonday  Co.  vs.  Orient  Co.,  1  Fed.  522 :  see  Doe  vs.  Waterloo  Co. 
supra  <■•"-> ;   Jackson  vs.  White   Cloud  Co.,   36   Colo.   122,   85  Pac.  639. 

"  Doe  vs.  Waterloo  Co.  supra.""' 

"Rose  Claims,   22  L.   D.   83;  see  Union  Bank  vs.  Matthews.   98  U.  S.   628. 

"  Granite  Co.  vs.  Willoughby.  70  Ind.  A.  77,  123  NB  195 ;  see,  also,  Kish  vs. 
California   Ass'n.    190   Cal.    246,   212   Pac.    27. 

"St.  Anthony  Co.  vs.  Shaffra,  138  Wis.  507,  120  N.  W.  238;  see  Terrible  Co.  vs. 
Argentine  Co.,  89  Fed.  583;  see,  also,  Barnard  Co.  vs.  Nolan,  su-pra  ^-" :  Beals  vs. 
Cone,  27  Colo.  473,  62  Pac.  948  ;  McShane  vs.  Kenkle,  IS  Mont.  208.  44  Pac.  979  ; 
Muldrick  vs.   Brown,  stipro  <*=>  ;  Fox  vs.   Myers,  su2>ra."^ 

*' McLaughlin  vs.  Bardsen,  50  Mont.  177,  145  Pac.  956. 

*"  Gird  vs.  California  Oil  Co.,  supra""  Magruder  vs.  Oregon  Co..  28  L..  D.  177; 
Pollard  vs.  Shively,  5  Colo.  312;  Metcalf  vs.  Prescott,  10  Mont.  283.  25  Pac.  1037; 
McCowan  vs.  McClay,  supra  ""  ;  Hickey  vs.  Anaconda  Co.,  33  Mont.  62,  SI  Pac.  806. 
See  Cole  vs.  Ralph,  supra/''' 

The  federal  mining  law  does  not  use  the  term  "declaratory  statement,"  but  by 
usage  among  miners  the  term  has  reference  to  the  recorded  certificate  required  by 
local  statute  or  local  rule.  There  is  a  clear  distinction  between  a  posted  notice  and 
the  declaratory  statement.  Peters  vs.  Tonopah  Co.  120  F'od.  5S9;  S.anders  vs.  Noble, 
22  Mont.  110,  55  Pac.  1037. 
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XLVIII.  Deposits. 

The  term  "valuable  mineral  deposits"  in  section  2319  Revised  Stat- 
utes, the  expression  "lands  valuable  for  minerals"  in  section  2318 
Revised  Statutes,  and  the  word  "mines"  in  section  2323,  Revised 
Statutes,  the  term  "valuable  deposits"  in  section  2325,  Revised  Stat- 
utes, as  well  as  the  expression  "mines  of  gold"  in  section  2392,  Revised 
Statutes,  all  refer  to  substantially  the  same  thing  and  embrace  both 
veins  or  lodes  and  placers."" 

XLIX.   Description    Required   in    Other  Cases. 

In  patent  proceedings  the  words  "and  the  description  required  in 
other  cases"  contemplate  a  plat  and  field  notes  of  the  survey  properly 
made  and  approved  by  the  surveyor-general  as  required  in  applications 
for  lode  claims. ""^ 

L,   Desert    Lands. 

"Desert  lands"  are  all  lands  exclusive  of  timber  lands  and  mineral 
lands  which  will  not,  without  irrigation,  produce  some  agricultural 
crop."- 

Ll.   Dewater. 

"Dewater"  is  a  term  applied  to  pumping  and  removing  water  from 
a  mine.^^ 

LII.  Diatomaceous     Earth. 

"Diatomaceous  earth,"  also  called  infusioral  earth  and  kieselguhr,  is 
a  light  earthy  material  which  from  some  sources  is  loose  and  powdery 
and  from  others  is  more  or  less  firmly  coherent.  It  may  resemble  clay 
or  chalk  in  physical  properties,  but  can  be  distinguished  at  once  from 
chalk  by  the  fact  that  it  does  not  effervesce  when  treated  with  acids. 
It  generally  is  white  or  gray  in  color,  but  may  be  brown  or  even  black 
when  mixed  with  much  organic  matter.  It  is  made  up  of  remains  of 
minute  aquatic  plants  and  is  composed  chemically  of  hydrous  silica. 

Owing  to  its  porosity  it  has  great  absorptive  powers  and  high  insul- 
ating efficiency  and  is  an  etfective  filter.  Its  hardness,  the  minute  size, 
and  the  shape  of  its  grains  make  it  an  excellent  metal  polishing  agent. 
Diatomaceous  earth  undoubtedly  is  a  mineral  substance  and  if  found 
in  such  quantities  and  qualities  as  to  render  lands  containing  such 
deposits  valuable,  it  constitutes  a  valuable  deposit  under  the  mining 
lavFs.''* 

Llll.   Dip   and   Downward    Course. 

The  words  "dip"  and  "downward  course"  are  synonymous."^  The 
dip  in  different  veins  and  in  the  same  vein  sometimes  varies  from  a 
perpendicular  to  the  earth's  surface  to  an  angle,  perhaps,  only  a  few 

»»Hawke  vs.  Deffebach,  4  Dak.  33,  22  N.  W.  480;  see.  also.  Pacific  Coast  Co.  vs. 
N.  P.  R.  Co.,  25  L.  D.  243  :  Forsythe  vs.  Weingart,  27  L.  D.  680.  The  term  "valuable 
mineral  deposits"  includes  diamonds  (14  Op.  Atty.  Gen.  115:  see.  also,  Kentucky  Co. 
vs.  Kentucky  Co.,  141  Ky.  07,  132  S.  W.  3997),  and  also  guano,  Richter  vs.  Utah.  27 
L.   n.    97. 

"Harsh,   2  L.   D.  706;  Donlan,   39  L.  D.  354. 

"  19  Stats,  377,  §  2  ;  see,  also,  Peoples,  48  L.  D.  554.  Desert  land  claimants  will 
rarely  come  in  conflict  with  mining  claimants.  In  such  event  contests  are  decided 
on  the  same  principle  as  homestead  entries.  See  1  Lind.  Mines  (3  ed.),  §  212;  Costi- 
gan  on  Mining  Law,  page  SS  ;  Schamel  on  Mining  Law,  page  106.  For  validity  of 
assignment  by  entryman  see  Eymann  vs.  Wright,  177  Cal.  144,  169  Pac.  1037.  See, 
also,   Ruple  vs.   De  Journette.  supra.^*'^^  „       .        „ 

"  Mackie-Clemens  Co.  vs.  Brady:  202  Mo.  A.  551.  208  S.  W.  152.  See  Evalina  Co. 
vs.  Tosemite  Co..  15  Cal.  A.  714,  115  Pac.  946  ;  and  see  Miller  vs.  Chester  Co.,  129  Pa. 
St.  81.  18  Atl.   565. 

••C.  P.  R.  Co.  45  L.  D.  223. 

»»Diiggan  vs.   Davev.  4  Dak.  110,   2G  N.  W.   901. 
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degrees  below  the  horizon.  The  dip  is  spoken  of  from  three  different 
points  of  view;  (1)  As  to  its  inclination  from  a  perpendicular  to  a 
horizontal,  as  so  many  degrees  from  the  perpendicular  or  from  the 
horizontal.  A  veia  is  thus  de.seribed  as  having  a  dip  of  twenty  degrees, 
thirty  degrees,  etc.:  (2)  As  to  the  direction  it  takes  from  the  strike  or 
apex,  by  the  points  of  the  compass.  If  the  strike  were  due  east  or  west. 
and  the  vein  in  its  course  downward  departed  from  the  perpendicular 
at  an  angle  so  that  a  perpendicular  shaft  sunk  at  the  apex  would  leave 
the  vein  to  the  north  of  such  shaft,  the  dip  in  this  point  of  view,  would 
be  said  to  be  due  north,  or,  the  conditions  revei-sed.  due  .south.  In  this 
respect  the  dip — that  is  the  direction  of  the  dip — is  said  to  be,  and  is, 
at  right  angles  to  the  strike:  (3)  The  dip  is  again  spoken  of  as  the 
portions  of  the  vein  successively  encountered  in  getting  do«-n  and 
away  from  the  apex.  The  miner  follows  the  dip  when  he  works  down- 
ward, leaving  the  apex  further  from  and  above  him  at  each  advance. 
He  follows  the  strike  when  he  works  lengthways  of  the  vein  on  a  level : 
that  is  when  he  is  advancing  along  the  vein,  rising  neither  toward  the 
surface  of  the  ground  nor  descending,  but  going  on  a  level  with  the 
plane  of  the  earth's  surface.  A  failure  to  distinguish  these  three  views 
of  the  dip  in  using  the  word  .sometimes  leads  to  confusion.  For  the 
sake  of  d<»finition  let  us  call  the  dip  from  the  first  point  of  view  the 
inclination  dip,  the  second  the  compa.ss  dip,  and  the  third  the  practical 
dip,  for  this  is  the  practical  idea  of  the  miner  when  he  speaks  of 
following  his  dip. 

Under  this  definition,  a  vein  absolutely  perpendicular  to  the  plane 
of  the  earth's  surface,  an  occurrence  rarely  if  ever  encountered,  has  no 
inclination  dip  nor  compass  dip.  It  has  only  the  practical  dip :  but  in 
actual  mining,  veins  pos.sess  a  dip  from  all  three  points  of  view.  Keep- 
ing these  definitions  in  mind,  some  expression  of  courts  and  argument 
of  counsel  become  more  clear.  The  word  '"dip"  is  not  used  in  the 
mining  act  of  congres.s.  The  expres.sion  there  is  "course  downward"". 
Dip  is  the  miner "s  word  which  has  attained  the  signification  above 
defined,'"^ 
LIV.  Dump, 

The  intention  with  which  the  owner  of  the  property  extracts  the  ore 
from  the  ground,  and  the  purpose  and  intention  of  the  owner  with 
which  it  is  placed  on  the  "dump,"'  is  controlling  in  arriving  at  a  solu- 
tion of  the  question  whether  the  ore  after  having  been  extracted  and 
placed  in  the  "dump""  is  personalty-  or  realty."' 

LV.   Election. 

The  offer  contained  in  an  option  contract  is  called  "election'"  and 
it  gives  rise  to  a  subsequent  contract  between  the  parties  to  buy  or  sell, 
or  perform  whatever  other  acts  have  been  specified  in  the  option 
contract.'*  The  particular  act  or  acts  which  constitute  an  "election" 
may  be  fixed  by  the  terms  of  the  option,  as  also  the  time  when,  the 
place  where,  and  the  person  to  whom  it  shall  be  made.*' 

••King  vs.  Amy  Co..   9  Mont.  543.  24  Pac.  202. 

*■  Steinfeld  vs.  Omega  Co.,  16  Ariz.  230,  141  Pac.  S4T.  That  a  dump  is  considered 
a  part  of  the  mine,  see  Savage  vs.  Xixon,  209  Fed.  124.  See.  also.  Xordstrom  vs. 
Silverstein-Johnsen   Co..    5   Alaska    20S. 

"Penn.  Co.  vs.  Smith.  20;  Pa.  St.  210.  56  Atl.  426;  see,  also.  Fllckinger  vs.  Heck, 
187   Cal.   114.   202   Pac.   1045.     Cline  vs.  Hall. Okla  ,  232   Pac.   31. 

"  Flickinger  vs.  Heck,  supra  '"> ;  see,  generally,  Craig  vs.  White,  1S7  Cal.  4S9,  202 
Pac.  64S. 
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LVI.   Electro-Metallurgy. 

■■Electn)-metalliu-i;y"  i.s  ;i  trnii  cliarMctcri/.iii'.i-  ail  |)roeess('.s  in  which 
1  Icctrifity  is  applictl  to  the  working  of  metals. '"" 
LVII.   Entry. 

1.  The  tenu  "  entry '"  as  api)lied  in  the  appropriation  of  |)ul)lic  land 
means  that  act  by  which  an  individual  accpiires  an  incei)tive  right  to 
a  portion  of  the  unappropriated  soil  of  the  country."" 

2.  Certificate  of  Entry.  The  "certificate  of  enti-y"  now  is  issued  by 
the  Eegister  of  the  proper  land  office,  instead  of  by  the  Receiver  as 
formerly,  to  the  party  entitled  by  law  thereto. '*'- 

'■i.  Certificate  Equivalent  to  Patent.  A  certificate  of  entry  is  equiv- 
alent to  a  patent  issued."'"  When  in  fact  the  patent  does  issue  it 
relates  back  to  the  inception  of  the  right  of  the  patentee,  and  cuts  ott' 
intervening  claimants.'"*  In  the  meantime  the  government  holds  the 
naked  legal  title  in  trust  for  the  entryman.'"" 

4.  Effect  of  Patent.  An  entry  sustained  by  a  jiatent  is  conclusive 
evidence  that  there  had  been,  at  the  time  of  the  entry,  a  valid  loca- 
tion "" ;  but  the  patent  and  entry  do  not  conclusively  evidence  the 
length  of  time  before  the  entry  that  such  location  existed.  The  time 
the  location  was  made  is  an  open  question  of  fact,  provable  like  any 
other  fact.""  A  failure  to  perform  the  annual  assessment  work  after 
entry  does  not  subject  the  claim  to  relocation,  as  a  delay  in  issuing  the 
patent  does  not  affect  the  rights  of  the  applicant."' 

5.  Cancellation  of  Entry.  It  is  the  province  of  the  Land  Department 
to  investigate  the  legality  of  an  entry  prior  to  patent  and  cancel  the 
certificate  of  entry,  in  whole  or  in  part,  so  as  to  conform  the  entry  to 
the  law.'"-'  In  other  words,  the  Land  Department,  as  a  specially  con- 
stituted tribunal,  has  jurisdiction  over  mining  locations  enabling  it  to 
declare  them  valid  as  well  as  invalid  in  accordance  with  the  facts  and 
the  appropriate  law  as  found  and  determined  by  it  after  due  notice 
and  hearing.""  If  the  cancellation  is  based  upon  a  misconstruction  of 
the  law,  it  can  be  corrected  by  the  courts."' 

6.  Repayment.  An  applicant  whose  application,  entry,  or  ])roof  has 
lieen  rejected  is  entitled  to  repayment  when  neither  such  ai)plieant  nor 
his  legal  representatives  shall  have  been  guilty  of  any  fraud  or 
ittempted  fraud  in  connection  with  such  application."-  The  demand 
iiust  he  verified  and  made  throiagh  the  local  or  general  land  office.'" 

'""Edison  Co.  vs.  Westinghouse  Co.,  55  Fed.  .tOS.  See,  also,  Cowles  Co.  vs.  Lowney, 
rj    Fed.    331. 

"'  Sturr  vs.  Beck,  133  U.  S.  541  ;  Mason  vs.  U.  S.,  260  U.  S.  545  ;  see  Wiiherspoon  vs. 
Iiuncan.   71  U.   S.   210;  Wilson,   48   L.   D.   3S0. 

'"^  Witherspoon    vs.    Duncan,    *w»ro."^'* 

'"Benson  Co.  vs.  Alta  Co.,  145  U.  S.  428:  Cranes  Co.  vs.  Scherrer,  134  Cal.  353,  66 
Pac.  487  ;  Davis  vs.  Fell,  59  Cal.  A.  438,  211  Pac.  30. 

"»  Stark  vs.  Starrs,  73  U.  S.  402  ;  Amador  Median  Co.  vs.  South  Spring  Hill  Co., 
36    Fed.    6GS. 

105  Witherspoon  vs.  Duncan,  supra  <""' ;  see  U.  S.  vs.   Record  Oil  Co.,  supra."" 

""  Creede  Co.  vs.  Uinta  Co.,  196  TJ.  S.  337;  Last  Chance  Co.  vs.  Tyler  Co.,  61 
Fed.  557. 

'•"  El  Paso  Co.  vs.  McKnight.  supra  ""  ;  Lawson  vs.  U.  S.  Co.,  207  U.  S.  1 ;  Creedc 
Co.  vs.  Uinta  Co.,  supra "»«' ;  Hickey  vs.  Anaconda  Co.,  33  Mont.  46;  81  Pac.  806; 
Washoe  Co.  vs.  Junila,  43  Mont.  178;  115  Pac.  917;  see,  also,  Butte  &  S.  Co.  vs. 
Clark-Montana  Co.  249  U.  S.  12. 

'""  Benson  vs.  Alta  Co.  supra  ""' ;  Neilson  vs.  Champagne  Co.,  Ill  Fed.  657,  Mar- 
burg Lode.  30  L.  D.  202;  Batterton  vs.  Douglas  Co.,  20  Ida.  764;  120  Pac.  827;  see 
South  End  Co.  vs.  Tinney,  22  Nev.   19,   35  Pac.  89. 

"»  Pfau.  39  L,  D.  359:  see.  generally.  Hamilton,-  38  L.  D.  597. 

■'"Clipper  Co.  vs.  Eli  Co.,  194  U.  S.  220;  Cameron  vs.  U.  S.  252,  U.  S.  450;  Lane  vs. 
Cameron,  45  App.  D.  C.  404  ;  Yard,  38  L.  D.  59  ;  Nichols  &  Smith,  supra  '•'■»' ;  Pollock 
48  L.  D.   5. 

"■  Hawlev  vs.   Diller,    178  U.  S.   476. 

"2  Kern  Co.,  48  L.  D.  367:  pee  Hawk,  41  L.  D.  350. 

'"Repayment,    39    L.    D.    141. 
7—37083 
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7.  Repaynunit  of  Excessive  Deposits.  It  now  is  usual  for  the  siir- 
veyor-jreneral  to  make  iiimiefliate  repayment  of  auy  exeess  of  an  amonut 
ileposited  for  the  ]ihittinir  of  a  mineral  claim  and  other  office  work  in 
his  office."^ 

LVIII.   Escape   Way. 

The  term  "escape  way"  as  iLsed  in  a  mining  statute  means  a  passage 
way  leading  from  the  inside  to  the  outside  of  the  mine  through  which 
miners  in  the  mine  could  escajw."^ 

LIX.   Exception   or   Reservation. 

A  ''reservation'"  or  "'exception"  of  the  minerals  in  a  tract  of  land 
conveyed  is  a  separation  of  the  estate  in  the  minerals  from  the  estate 
in  the  surface,  and  it  makes  no  dilference  whether  tlie  word  used  is 
"excepted"  or  "reserved".^" 

LX.   Exemptions. 

Exemption  laws  are  grants  of  personal  privileges  to  debtors,  which 
may  be  waived  by  contract  or  surrender  or  by  neglect  to  claim  before 
sale."" 

LXI.   Experts. 

An  '"expert"'  is  defined  to  be  one  who  is  skilled  in  auy  particular 
act.  trade  or  profession,  being  possessed  of  peculiar  knowledge  eon- 
c-erning  the  same.  Strictly  speaking,  an  ""expert"  in  any  science,  art 
or  trade,  is  one  who  by  practice  or  observation  has  become  exi)erienced 
therein."" 

LXII.   Extralateral    Rights. 

What  in  mining  cases  is  termed  the  '"extralateral  right"'  is  a  creation 
of  the  mining  laws  of  congress,  and  to  learn  what  it  is  we  must  look  to 
them  rather  than  to  some  sy.stem  of  law  to  which  it  is  a  stranger. 
Besides,  as  congress  has  plenary  power  over  the  disposal  of  the  mineral 
bearing  public  lands,  it  rests  with  it  to  say  to  what  extent,  if  at  all.  the 
right  to  pursue  veins  on  their  downward  course  into  the  earth  shall 
pass  to  and  be  reserved  for  those  to  whom  it  grants  possessory  or  other 
titles  in  such  lauds."'' 


»*  See  Hanson.    3S   L.   D.    169.   409. 

*^=  Roberts   vs.    Tennessee   Co..    255    Fed.    469. 

"«De  Moss  vs.  Sample.  143  La.  243.  iS  So.  486. 

■"  Spitlev  vs.  Frost.  15  Fed.  Cas.  299;  see  Conde  vs.  Sweeney,  16  Cal.  .A.  16u.  11': 
Pac.    319. 

'"Turner  vs.  Haar,  114  Mo.  335.  21  S.  W.  737.  The  scope  of  "expert  evidence 
is  not  restricted  to  matters  of  science  or  skill,  but  to  any  subject  in  respect  to  whir:: 
one  may  derive,  bv  experience,  soecial  and  peculiar  knowledge.  Zarnick  vs.  Reiss  Co.. 
133  Wis.  290.  lis"  N.  W.  752;  Haniann  vs.  Milwaukee  Co..  127  Wis.  550,  106  M.  W 
lOSl.  The  positive  testimony  of  miners  wlio  mined  the  ore  and  developed  the  min. 
and  the  engineers  and  others  who  made  actual  surveys  of  tlie  mine  involved  in  :< 
controversv'  as  to  extralateral  rights  must  be  taken  for  more  than  the  speculativr 
theories  of  exnerts  on  tlie  geo'ogy  and  formation  of  ore  bodies  and  the  mineralization 
of  veins.  Physical  facts  should  be  given  greater  weight  than  mere  expert  opinion  an  i 
speculative  theories,  .\lameda  Co.  vs.  Success  Co..  29  Ida.  61 S.  161  Pac.  S6S.  See.  alSM, 
Northern  California  Co.  vs.  W'a'ler.  174  Cal.  2iT.  16:i  Pac.  214.  W.ird  vs.  Massachu 
setts  Co..  Cal  A.  228  Pac.  363  ;  People  vs.  Boggess,  Cal.  ,  22S  Pac 

"•Jim   Butler  Co.   vs.  West  End   Co..   sHprn.'=" 

Under  the  common  law  a  mineral  claimant  would  be  entitled  only  to  what  might 
lie  over  .and  under  the  surface  of  his  mining  claim.  car%-ed  out  by  the  extreme  lines 
of  location  extended  downward  indefinitely;  but  the  mining .  statute  qualifies  or 
enlarges  this  ri^ht  in  one  respect  only  to  tlic  extent  tliai  the  locator  may  follow  tli^ 
lode  or  vein  from  the  apex  found  within  tlie  surface  ground  of  his  claim,  on  its  dip.  \f 
and  depth,  although  in  its  course  downward  it  may  depart  from  the  perpendicular 
•ind  enter  the  land  adioining.  This  right  to  follow  the  vein  beyond  the  side  line  doe.-< 
not  apply  on  the  course  or  strike  of  the  vein.  Whilden  vs.  ilaryland  Co.. 
3S  Cil     V    '7(1    164  Pac.  90S.     See.  also.  Bourne  vs.  Federal  Co..  243  Fed.  46S. 
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LXIII.    Float. 

The  tiTiii  "lIoMt"  or  "  Hfiat  i-(irl<"  iiiciiiis  luinclirs.  hidtclics,  pieces,  or 
lioulders  of  (|i!ar1z  or  I'ock  lyiliu  detadieil  ri-cuii.  or  restiiiii'  vii)oii  tile 
eartlTs  surKace  without  any  walls.'-'" 

LXIV.    Foreman. 

A  "  foreiiiau  ■"  is  one  who  takes  the  lead  in  the  work,  and  may  or  may 
n(]t  have  authority  over  his  fellow  workmen,  and  heeause  he  takes  the 
lead  and  points  out  the  worlj  to  be  done,  it  ihies  not  iieeessarily  follow 
that  he  stands  in  tlie  place  of  the  master.'-' 

LXV.    Forfeiture. 

Tile  term  "forfeiture"  does  not  apjJear  in  the  fe<leral  mining-  law 
jiroviding  for  the  relocation  of  mining  claims;  but  the  courts  employ 
the  terra  as  a  comprehensive  word  indicating  a  legal  result  flowing 
fi'om  a  breach  of  condition  subsequent,  subject  to  which  the  locator 
acquires  his  title."-  The  term  "forfeiture"  as  used  in  the  mining 
customs  and  codes  of  California  means  the  loss  of  a  right  previously 
acquired  to  mine  a  particular  piece  of  ground,  bv  neglect  or  failure  to 
comply  with  the  rules  and  regulations  of  the  bar  or  diggings  in  which 
the  ground  is  situated;  as  "abandonment"  in  its  eonunon-law  sense, 
merely  is  a  question  of  intention,  and  takes  place  when  the  ground  is 
left  by  the  locator,  without  any  intention  of  returning  or  making  any 
future  use  of  it,  independently  of  any  mining  rule  or  regulation.  A 
right  to  hold  and  work  a  raining  claim  wlieii  acquired  may  be  lost  by 
a  failure  or  neglect  to  comply  with  the  rules  or  regulations  of  the 
miners,  relative  to  acquisition  and  tenure  of  claims,  in  force  in  the  bar 
or  diggings  where  the  claim  is  located ;  and  if  such  rules  and  regula- 
tions are  not  complied  with  by  those  holding  claims  within  the  district, 
the  ground  becomes  o])cn  to  occupation  of  the  next  comer.'-'' 

LXVI.   Fully    Developed    Mine. 

A  mine  composed  of  ore  containing  so  little  precious  metal  that  it 
would  not  pay  for  the  mere  crushing  of  the  rock  after  it  was  taken  out 
might  never  lie  fully  developed  in  the  sense  that  the  ore,  such  as  it  is, 
would  be  sufficiently  exposed  and  ready  for  extraction  to  permit  active 
operations  in  the  regular  course  of  mining  to  begin,  and  in  such  condi- 
tion it  might  be  said  to  be  fully  developed,  and  yet  owing  to  the  bar- 
renness of  the  ore,  it  would  be  irapo.ssible  to  work  it  with  profit.'-' 

'-"Book  vs.  Justice  Co.,  supra'"':  Me.vdenbauer  v.s.  Stevens.  7S  Fed.  787;  see. 
generally,  Waterloo  Co.  vs.  Doe,  56  Fed.  685;  Burns  vs.  Clark.  133  Cal.  634;  66  Pac. 
12;  Burns  vs.  Schoenfleld,  1  Cal.  A.  121,  SI  Pac.  713;  Robertson  vs.  Smith,  1  Mont. 
410;  Sullivan  vs.  Schultz,   22   Mont.  541,  57  Pac.  279. 

'=' Allen  vs.  Goodwin,  92  Tenn.  3S5,  21  S.  W.  761.  The  word  "foreman"  is  generally 
understood  to  mean  a  laborer,  with  power  to  superintend  the  labor  of  those  working 
with  him.     Peterson  vs.  Whitebreast  Co.,   50   Iowa   67:i. 

'--Goldberg  vs.  Bruschi,  stfjjra  *■''*  ;  Florence-Rae  Co.  vs.  Kinibel,  So  Wash.  162,  147 
Pac.    8S1. 

'=' St.  John  vs.  Kidd,  26  Cal.  263.  The  state  statutes  are  of  no  more  force  and 
effect  tlian  miner's  rules  and  regulations.  Stock  vs.  Plunkett,  supra."^**^  The  failure 
of  a  party  to  comply  with  a  mining  rule  or  regulation  can  not  work  a  forfeiture, 
unless  Hie  rule  so  provides.  Emerson  vs.  McWhirter,  133  Cal.  510,  65  Pac.  1036,  aff'd 
in  208  U.  S.  30  ;  see  Stock  vs.  Plunkett  supra.  F'or  manner  of  proving  forfeiture 
see  Goldberg  vs.  Bruschi,  supra  '"  ;  for  manner  of  proving  abandonment,  see  Trevaskis 
vs.  Peard.  Ill  Cal.  599,  44  Pac.  246.  The  mere  intention  to  abandon,  if  not  coupled 
with  yielding  up  possession  or  a  cessation  of  user,  is  not  sufficient :  nor  will  the  non- 
user  alone  witliout  an  intention  to  abandon  be  held  to  amount  to  an  abandonment. 
Abandonment  is  a  question  of  fact  to  be  determined  l)y  a  .iury  or  the  court  sitting 
as  such.  Utt  vs.  Frev.  106  Cal.  397.  39  Pac.  807;  Wood  vs.  Ettiwanda  Co..  147  Cal. 
233,   81    Pac.   512. 

'='  Peoples  vs.  Whalen,  supra."-' 
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LXVII.  General   Manager. 

Tlie  term  "general  manager"  imports  general  autliority  to  perform 
all  reasonable  things  in  coiidueting  the  usual  and  customary  business 
of  his  principal.'-^ 

LXVIII.  Giant. 

A  "giant"  is  the  nozzle  of  a  pipe  used  to  convey  water  for  hydraulic 
mining  and  is  iised  for  the  purpose  of  distributing  or  properly  applying 
and  increasing  the  force  of  the  water.^-" 

LXIX.  Going    Concern. 

A  "going  concern"  is  one  that  continues  to  transact  its  ordinary 
business.^-' 

LXX.  Government  Ownership. 

The  .statutes  asserting  paramount  title  in  the  United  States  to  jninerai 
lands  are  in  harmony  with  the  laws  of  practice  of  other  countries  on 
the  same  subject.^-* 

LXXI.  Grizzlies. 

"  Cxrizzlies " '  are  iron  or  steel  bars  used  to  sort  or  separate  the  rock  or 
ore  as  it  falls  into  the  ore  chntes.'-" 

LXXI  I.  Headers. 

"Headers"  are  pieces  of  plank — longer  than  a  cap — extending  over 
more  of  the  roof  and  supported  by  two  props,  one  at  each  end.  *'" 

LXXIII.   Held  in   Common. 

The  phra.se  "held  in  common"  means  a  claim  whereof  there  are 
more  owners  of  a  claim  than  one,  while  the  use  of  the  words  "claims 
lield  in  common"  means  that  there  must  be  more  than  one  claim  so 

held.i^i 

LXXIV.  High    Grading. 

The  term  "high  grading"  means  the  theft  of  ores.'^- 

LXXV.  Hydraulic    Mining.. 

"Hydraulic  mining"  is  the  process  by  which  a  bank  of  gold-bearing 
earth  and  rock  is  excavated  by  a  jet  of  water,  discharged  through  tin- 
converging  nozzle  of  a  pipe  under  a  great  pressure,  the  earth  or  debri> 
being  carried  away  by  the  same  water,  through  sluices,  and  discharged 
on  lower  levels  into  the  natural  streams  and  water  courses  below ;  where 
the  gravel  or  other  material  of  the  bank  is  cemented,  or  where  the  bank 
is  composed  of  masses  of  pipe-day.  it  is  shattered  by  blasting  with 
powder.^'^ 


■==Hinton  vs.  D"Tarmett,  Tex.  C.  A.  ,  212   S.  W.   51 S;   Producers  Co.  vs. 

Slifflin  Co.,  S2  W.  Va.  311.  95  S.  E.  950,  see  CarroU  Cross  Co.  vs.  Abrams  Creek  Co.. 
S,3  W.  Va.  205.  9S  S.  E.  151.  The  president,  secretarj-,  or  general  manager  of  a  mining 
corporation  has  no  power,  bv  reason  of  his  office  alone,  to  sell  or  lease  the  property  of 
binding.  Franlilin  vs.  Havalena  Co.,  16  Ariz.  200,  141  Pac.  730;  Simon.s  vs.  Invo  Co.. 
4S    Cal.   A.    524.    192    Pac.    144. 

'='Roseburg  Banlc  vs.  Camp,  89  Or.  67.  173  Pac.  316. 

^' White  Co.  vs.  Pettes  Co..  30  Fed.  855:  Contra  Costa  Co.  vs.  Oakland,  159  Cal. 
323.  113  Pac.  6S2. 

'=«U.  S.  vs.  San  Pedro  Co..  4  N.  M.  294  17  Pac.  337.  Under  the  common  law  of 
England  mines  of  gold  and  silver  were  the  exclusive  property  of  the  crown  and  did 
not  pass  under  a  grant  bv  the  king  under  the  general  designation  of  lands  or  mines. 
Hicks  vs.   Bell.    3   Cal.    21!);    Queen   vs.   Earl   of  Northumberland,    1    Plow.    310. 

'^  .Suborich  vs.  .Alaska  United  Co.,  251  Fed.  SS6. 

^"'*  Big  Branch  Co.   vs.   Wrenchie.  ^ipra.*"* 

^^  Chambers  vs.    Harrington,    swpra.'**' 

'=  Atolia  Co.  vs.  Industrial  .Accident  Comm..  175  Cal.  691.  167  Pac.  14S.  See 
GoUlfield  Co.  vs.  Richardson.  194  Fed.  19S  ;  Daniels  vs.  Portland  Co..  202  Fed.  637. 

'=»  Woodruff  vs.  North  Bloomfield  Co..  IS  Fed.  753:  see,  also,  U.  S.  vs.  North 
Bloomfield  Co.,  53  Fed.  625  ;  U.  S.  vs.  Lawrence,  53  Fed.  633. 
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LXXVI.   Improvement. 

The  word  "improvement"  means  .such  an  artificial  change  of  the 
[physical  condition  of  the  earth  in,  upon,  or  so  reasonably  near  the 
mining  claim  as  to  evidence  a  desire  to  discover  mineral  therein  or  to 
facilitate  its  extraction,  and  in  all  cases  the  alteration  must  he  perma- 
nent in  cliaracter.^"'' 

LXXVII.   Independent  Contractor. 

An  "independent  contractor"  as  applied  in  mining  opei'ations  is  one 
wlio  exercises  independent  control  over  the  mode  and  method  by  wliich 
he  produces  the  results  demanded  by  the  contract. ^'= 

LXXVIII.   Indian   Title. 

An  Indian's  right  to  occupancy  of  land,  and  that  right  recognized 
by  the  United  States,  constitutes  ' '  Indian  title. ' '  ^'"^ 

LXXIX.   Instrumentalities  of   Mining. 

The  true  meaning  of  such  expressions  as  "shafts,"  "tunuels, " 
■"levels,"  "upri.ses, "  "cross  cuts,"  "inclines."  "sump,"  etc.,  when 
jipplied  to  mines  signifies  instrumentalities  whereby  and  through  which 
such  mines  are  opened,  developed,  prospected  and  worked.'''' 

LXXX.    Lands   Valuable  for   Minerals. 

The  term  "lands  valuable  for  minerals"  as  used  in  the  mining  law 
applies  to  all  lands  chiefly  valuable  for  nonmetalliferous  deposits,  such 
as  alum,  asphaltum,  borax,  guano,  diamonds,  gjTiSum,  marble,  mica, 
slate,  amber,  petroleum,  limestone,  and  building  stone,  rather  than  for 
agricultural  purposes.'^*  Such  lands  are  subject  to  disposition  by  the 
United  States  under  the  mining  laws  only.'-'^ 

"•Fredericks  vs.  Klauser,  52  Or.  110.  9G  Pac.  67fi.  See  Sheldon.  43  L.  D.  156.  The 
I' im  "improvements"  used  in  a  contract  of  sale  o£  a  mine  means  such  things  as  arc 
pl.iced  thereon  by  way  of  betterment  and  which  are  of  a  permanent  nature  and  which 
add  to  the  value  of  the  property  as  real  property  and  aid  in  the  extraction  of  mineral 
rMijfitahly  and  successfully.  Seigloch  vs.  Bisbee.  106  Wash.  632.  181  Pac.  53.  See 
hewin  vs.  Telluride  Co.,  272  Fed.  597.  There  is  a  broad  and  distinctive  difference  as 
applied  to  the  mining  laws  between  the  word  "discovery"  and  the  words  "expendi- 
tures." "improvements"  or  "development,"  and  the  three  latter  are  not  synonymous 
with  the  first.  Union  Oil  Co.,  23  L.  D.  223  ;  see  St.  Louis  Co.  vs.  Kemp,  104  U.  S.  630  : 
Jackson  vs.  Roby,  109  U.  S.  440;  Chambers  vs.  Harrington,  supra""';  Good 
K.turn  Co.,  4  L.  D.  221. 

'•'^Wooton  vs.  Dragon  Co.,  54  Utah  459.  181  Pac.  597.  See.  generaUy,  Alabama 
'••■.  vs.  Smith,  203  Ala.  70,  82  So.  31:  Coal  Corp.  vs.  Davis,  17  Ala.  22,  SI  So.  359. 

'"'  Van  Moore,  221  Fed.  9954.  This  right  of  occupancy  has  always  been  held  sacred, 
"mething  not  to  be  taken  from  him,  except  by  his  consent,  and  then  only  upon 
such  considerations  as  should  be  agreed  upon.  Minn.  vs.  Hitchcock,  185  U.  S.  389  ; 
Hailowell  vs.  U.  S..  221  U.  S.  317.  Bee  Nadeau  vs.  U.  P.  R.  Co..  253  U.  S.  443. 
Cramer  vs.  U.  S..  263  U.  S.  219;  Sperry  Oil  Co.  vs.  Chisholm.  264  U.  S.  488.  See 
opinion.  50  L.  D.  315. 

"'  Hines  vs.  Miller,  122  Cal.  688,  55  Pac.  401.  Woodward  Co.  vs.  Jones,  SO  Ala.  123. 
F.ir  "surface  in.sfrumentalities",  see  Cavanaugh  vs  Corbin  Co.,  55  Mont.  173,  174  Pac. 

"'Webb  vs.  American  Co.,  157  Fed.  205;  see  N.  P.  R.  Co.  vs.  Soderberg,  »upra  "" ; 
I'acific  Coast  Co.  vs.  N.  P.  R,  Co.,  supra.'"" 

''"  Deffebach  vs.  Hawke,  supra  '^'  ;  Davis  vs.  Weibbold,  s^ipra/-^''  Lands  known  to 
be  valuable  for  mineral  can  not  be  acquired  for  any  purpose  other  than  for  mining 
and  under  the  mining  statute,  and  the  term  "lands  known  to  be  valuable  for  mineral" 
means  that  there  must  be  knowled.^e  of  the  presence  of  mineral  deposits  of  such  quality 
and  in  such  quantity  as  would  render  their  extraction  profitable  and  justify  expendi- 
tures to  that  end  :  but  there  are  vast  tracts  of  public  land  in  which  minerals  of  different 
kinds  are  found,  but  not  in  such  quantity  as  to  Justify  expenditures  in  the  effort  to 
extract  them,  and  it  is  not  as  to  such  lands  thrtt  the  term  "mineral"  in  the  sense  of 
the  statute  applies.  The  term  "known  to  be  valuable"  has  reference  to  the  time  of 
purchase,  and  if  land  so  purchased  is  not  so  knrjwn  to  be  valuable  at  the  time  doubt 
can  not  be  cast  upon  the  title  bv  an\*  subseriuent  discovery  of  minerals,  however 
valuable.  Diamond  Coal  Co.  vs.  U.  S.,  233  U.  S.  2in.  See  Meyers  v.s.  Pratt.  255 
Fed.   765. 
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LXXXI.   Lapsed. 

The  word  "lapsed"  is  unkuowu  to  mining  usage  or  laws  and  is  not 
equivalent  to  the  term  "'forfeited"  nor  does  it  mean  a  technical  for- 
feiture."" 

LXXXII.   Lead. 

The  word  "lead"  applied  to  mines  may  have  a  niurc  extensive  mean- 
ing than  the  word  "lode"  or  "ledge".'*' 

LXXXIII.   Lease    by    Federal    Government. 

In  its  control  and  disposition  of  its  public  mineral  lands,  the  United 
States  acts  in  its  proprietary  capacity,  and  not  in  virtue  of  any  attri- 
bute of  sovereignty.  As  paramount  proprietor,  it  has  the  same  right  of 
control  and  disposition  as  is  incident  to  absolute  ownership  in  an 
individual."- 

LXXXIV.  Located. 

The  word  "located"  means  delimited  by  having  the  boundaries  ascer- 
tained and  monumented  on  the  ground,  identified  by  liaving  a  notice 
of  location  posted  upon  the  land,  and  further  proclaimed  to  the  public 
by  having  such  notice  of  location  recorded  in  the  manner  customary 
under  the  rules  for  recording  mining  claims.  It  has  long  been  recog- 
nized, particularly  in  California,  commencing  with  ^liller  vs.  Chrisman, 
supra  *^'* ;  see,  also.  Weed  vs.  Snook,  144  Cal.  439,  77  Pac.  1023 :  Pierced 
Co.  vs.  Patterson.  153  Cal.  625,  96  Pac.  90,  McLemore  vs.  Express  Co.. 
siipra.^^''  that  a  claim  so  located,  whether  discovery  shall  have  been 
made  or  not,  is  property  and  the  subject  of  conveyance  and  the  passing 
of  rights  therein  from  one  to  another.'*" 

LXXXV.   Location. 

A  "location"  is  tlie  act  of  taking  or  a|)in-opriating  a  parcel  of  mineral 
land.'**  It  includes  tlie  jio.sting  of  notices,  the  record  thereof  when 
required,  and  marking  the  boundaries  '*^  so  that  they  can  be  readily 
traced.'*"  The  terms  "location"  and  "mining  claim"  are  synony- 
mous, although  a  "mining  claim"  mav  consi.st  of  several  "locations."'*" 


"•Contreras  vs.  Merck,  131  Cal.  211.  63  Pac.  336,  but  see  U.  S.  vs.  California 
Midway  Oil  Co.,  sr/pro  '*"  :  Thornton  vs.  Phelan.  supra."' 

'"  Inimitable  Co.  vs.  Union  Co.,  1  Cal.  Unrep.  599.  The  term  'lotle"  is  an 
alteration  of  the  verb  •'lead."  Eureka  Co.  vs.  Richmond  Co..  S  Fed.  Cas.  S19.  whatever 
a  miner  would  follow  with  the  expectation  of  finding  ore  has  been  adopted  and  may  ht- 
regarded  as  a  practical  test  of  what  is  considered  a  lode.  Henderson  vs.  Fulton.  3."> 
L.  D.  661:  King  Solomon  Co.  vs.  Mary  Verner  Co..  22  Colo.  A.  o2S.  127  Pac.  129; 
.\mbergris  Co.  vs.  Day.  12  Ida.  115,  So  Pac.  109;  see  Eureka  Co.  vs.  Riclimond  Co.. 
103  V.  S.  S39.  Any  body  of  mineralized  rock  is  a  lode.  Book  vs.  Justice  Co.. 
siipia'"':   Shoshone  Co.  vs.  Rutter.  S7  Fed.  801. 

'•=  Mid-Xorthern  OH  Co.  vs.  W.alker.  65  Mont.  414.  211  Pac.  353. 

'"Union  Oil  Co.  vs.  Smith,  suora.'"  Compare  Cole  vs  Ralph.  Siijjro '■' ;  U.  S.  vs. 
.Sherman.  2SS  Fed.  49S. 

'"  St.  Louis  Co.  vs,  Kemp,  supra/''**  Cole  vs.  Ralph,  supra  *•* :  see.  also  Creede 
Co.  vs.   Unita   Co..   sttpra.'""'-' 

A  valid  and  subsisting  location  of  miner.^1  lands  made  and  kept  up  in  accordance 
with  the  provisions  of  the  statutes  of  the  United  States,  has  the  effect  of  a  grant  by 
the  United  States  of  the  right  of  present  and  exclusive  possession  of  the  lands  located. 
Gwillini  vs.  Donnellan.  115  U.  S.  49;  Manuel  vs.  Wulff.  sHora'*'*;  compare  White  Star 
Co.  vs.  Hultberg.  220  III.  57S.  77  N.  E.  327.  See  Butte  City  S.  H.  L.  Cases  6  Mont. 
397.  12  Pac.  S5S. 

"'■Smith  vs.  Union  Oil  Co..  166  Cal.  217,  135  Pac.  966.  affd  in  249  U.  S.  337: 
Sharker  vs.  Candiani.  48  Or.   112,  So  Pac.  219. 

•    ""Cole  vs.  Ralph,  supra ''> ;  Erwin  vs.  Perego,  93  Fed.  611  ;  Walton  vs.  Wild  Goo.se 
Co..   123  I'Vd.  2119. 

"■Del   Monte   Co.   vs.   T*ist    Chance   Co..    171    U.   S.   74. 
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LXXXVI.   Location   and    Patent. 

The  "location"  of  a  miiiini;-  claim  and  a  "patent"  for  a  raining  claim 
;ire  not  governed  by  the  same  rules.  The  mining  statutes  expressly  ])ro- 
^•ide  for  the  location  of  surface  ground  that  must  include  the  lo(U'  or 
claim  as  discovered;  and  a  patent  can  not  grant  any  greater  extent  of 
surface  ground  tlian  the  location  as  made  and  marke;!  by  the  surface 
l)oundaries."^ 

LXXXVII.   Location   and    Record. 

A  "location  and  its  record"  are  different  things.  Tlie  federal  and 
state  statutes  distinguish  between  them,  the  former  even  in  authorizing 
local  rule.s  "governing  the  location  and  manner  of  recording."  The  stat- 
utory object  is  to  protect  and  I'ewai'd  discoverers  of  mines.  Discovery 
with  intent  to  claim  is  the  principal  thing  and  vest  an  estate — an 
immediate  fixed  right  of  present  and  exclusive  enjoyment  in  the  dis- 
coverer. The  record  is  incidental  uuichinery  to  secure  to  the  disco\'erer 
his  reward  and  to  give  notice  to  others.  The  spirit  of  all  recordation 
acts  is  notice  to  protect  others  against  secret  equities.  If  the  record  i-f 
not  necessary  to  create  the  estate  (as  it  is  in  the  matter  of  homestead 
exemptions  and  mechanic's  liens),  the  statute  providing  for  recording 
is  but  a  direction  to  do  certain  acts  and  does  not  create  conditions 
subsequent:  and  if  the  statute  provides  no  forfeiture  for  failure  to 
record,  by  failure  the  estate  is  not  divested.^'''' 

LXXXVIIL    Lode   Location. 

Among  I'.ractical  miners  tlu^  terms  "lode."  "lode  loeatidii"  and 
"mining  claim"  arc  used  interchangeably.  ''"' 

LXXXIX.  IVIaps. 

A  "map"  is  a  drawing  upon  a  jilanc  surface  rejiresenting  a  ]iart  of 
rlie  earth's  surface,  and  the  relative  position  of  objects  thereon.  If  may 
also  be  so  drawn  as  to  show  the  geological  structure  and  other  physical 
facts  necessary  to  a  complete  understanding  of  the  matter  at  issue.' '' 

US  Whilden  vs.  Maryland  Co.,  sxtpra.'"'-"  ;  see  Silver  King  Co.  vs.  ConJcling  Co.. 
supra.""'  The  only  distinction  between  a  patentee  of  a  mining  claim  and  a  mineral 
lucator  is  in  the  ownership  of  the  fee.  Forbes  vs.  Gracey.  supra  '-'"  ;  Duggan  vs. 
Davey,  SMprn.'"''  The  placer  mining  laws,  which  originally  provided  lor  the  patent- 
ing of  a  fee  estate  in  both  the  surface  and  the  mineral  deposits  of  public  lands  have 
been  modified  by  various  acts  of  congress  to  permit  of  the  isauance  or  separate 
pafptits  tor  the  reserved  mineral  deposits  under  the  mining  laws.  See  Report  XX 
'■I    III.-  State  Mineralogist.  July.   1924,  "Oil  and  Gas  Rights"  Part  IV.  page  212. 

■'lark-Montana    Co.    vs.    Butte    &  S.    Co.,    233   Fed.    5i7 ;    see    Stock  vs.    Plunkett, 

■  LJuckeye  Co.  vs.   Carlson.   1  (i   Cnln.    .-\.  446.  66  Pac.  16S. 

'"Montana  Co.  vs.  Boston  i 'o  ,  2'  .Mnnt.  2SS,  70  Pac.  1114.  A  map  in  itself  proves 
notliing.  unless  it  is  shown  li\  imhiim  lent  evidence  to  be  a  correct  representation  of 
the  relative  position  of ■  tlie  ni.pris  ii  purports  to  delineate.  Daggett  v;5.  Yrpf<a  Co.. 
149  Cal.  357,  86  Pac.  98S ;  Lnuicau  vs.  Eagle  Rock  Co.,  48  Colo.  569,  111  Pac.  5SS. 
.\  copy  of  a  map  certified  by  the  register  of  and  on  file  In  tile  land  ofBce  is  admissible 
in  evidence.  Goodwin  vs.  MeCabe,  75  Cal.  584,  17  Pac.  705  ;  see  Patrick  v&.  Nance. 
26    Tex.    298, 

A  map  made  by  a  surveyor  showing  a  description  and  location  of  a  mining  claim 
in  controversy  is  sufficiently  siipiinrtt-d  where  the  surveyor  testifies  that  he  found 
fixed  monuments  on  certain  i.-nnii-rs  and  on  one  side  line  of  the  claim  and  that 
ill  surveying  he  considered  both  tlie  data  im  the  ground  as  well  as  that  given  in  tlie 
notice  of  location.     Batt  vs.  Steadman,  :i6  Cal.  A.  60S.  173  Pac,  99. 

In  case  of  an  unpatented  mining  claim,  a  map  purporting  to  show  the  lines  of  the 
location  is  of  no  probative  value  unless  supported  b,v  the  evidence  of  some  one  who 
knows  the  position  of  the  monument.^  which  ili-tin.d  those  lines;  for  it  i.<<  by  the 
location  monuments  alone  that  llt.-ir  l..i;iniiinK  .in.l  .lii.'-  I  i..ii  .■  m  In-  .1>-I.i  miih  1  MilK-r 
vs.  Grunskv,   141    Cal.  441,   lii;    i'a.      ^^-      Imu^.  it    ,-     ^'i.l,.    -•-,    -,.,,,,    ,   .     |:|,L.-  vs. 

Doherty,  5  Wheat.  359;  U.  s    i-    Al.ii.i  mi    i'..     I'n;   r     s     ", :  ■      i i  i    ,-     i:'-ii     Umk 

Co.,  supra.  But  a  map  basfii  uimui  i  iii.ii.  ii,  i  pni.ii  ..im\'\  iri\  iir  i.'-ii.l  w.  in 
aid    of   tlie   description   of   a    iininiii:    it in    1    I-     ''itrninia    cm    I 'n  .    •■■nn.    '."-■ 

When  a  witness  refers  to  a  in  m.  li.  slu.ul.i  i.i  i.  Muiied  to  designate  thi-reon,  or  by 
language  to  what  reference  is  m  nl.  .  .iml  in  «ii  li  m  inner  that  the  whole  testimony 
can  be  considered  from  the  rcmnl      i  ibi  rst...k  vs    Inited  Co.,  68  Or.  197,  137  Pac.  195. 
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XC.   Markings. 

Stakes,  posts,  pile.s  of  stone.  l)oiilders,  blazing  trees  along  the 
boundaries  of  the  claim  or  at  the  corners  thereof,  cutting  away  undei'- 
growth,  making  a  trail  through  the  timber  along  the  sides  or  ends  of 
tlie  claim,  putting  up  a  stake  at  the  point  of  discovery,  blazing  stumps, 
posting  a  notice  at  the  point  of  discovery,  po.sting  a  notice  upon  the 
ground,  placing  such  notice  in  a  tin  can  and  attaching  it  to  a  stake, 
fastening  such  notice  to  a  tree  or  placing  it  in  a  box.  are  all 
"markings.  "^^- 

XCI.   Master  and    Servant. 

One  who  represents  and  carries  out  the  will  of  the  master  or  of  a 
mine  operator  in  the  prosecution  of  the  work  not  only  as  to  the  result 
to  be  accomplished  but  also  as  to  the  means  to  be  employed,  is  a  servant 
and  not  an  independent  eontraetor.^^^ 

XCII.  Meander  Line. 

A  "meander  line"  is  a  line  run  in  a  survey  of  a  mining  claim  border- 
ing upon  a  stream  or  other  bodj^  of  water,  not  as  a  boundary  of  the 
tract  surveyed,  but  for  the  purpo.se  of  defining  the  sinuosities  of  the 
bank  or  shore  of  tlie  water,  and  as  a  means  of  ascertaining  the  quantity 
of  laud  within  the  surveyed  area.^^* 

XCIII.  Metallic. 

The  term  "metallic"'  is  vised  to  indicate  the  condition  of  a  metal  in 
which  it  exists  by  itself,  and  is  not  miniu-alized  nor  combined  with  those 
substances  vshich  take  away  its  metallic  character  and  convert  it  into 
an  ore.^''^ 

XCIV.   Metallic    Ore. 

From  a  strictly  scientific  point  of  view,  the  tei'ms  "metallic  ore"  and 
"ore  deposits"  have  no  clear  significance.  They  are  purely  conventional 
expressions,  used  to  describe  those  metalliferous  minerals  or  bodies  of 
mineral  having  economic  value,  from  which  the  useful  metals  can  bo 
advantageously  extracted.  In  one  sense  rock  salt  is  ore  of  sodium,  and 
limestone  an  ore  of  calcium,  but  to  term  beds  of  those  substances  "ore 
deposits"  would  be  quite  outside  of  current  usage. ^■''' 

XCV.   Metalliferous. 

The  term  "metalliferous"  is  not  one  admitting  of  precise  definition. 
It  means  yielding  or  producing  metals;  as  a  metalliferous  ore  of 
deposit;  a  metalliferous  district.  But  the  metals  and  nonmetals  ai'r 
not  subject,  chcmicallj'  or  scientifically,  to  a  conclusive  definition  or 
classification.^" 

'"  Meydenbauer  vs.  Stevens,  supra  <"="  :  Ledoux  vs.  Forester.  94  Fed.  602  ;  Walsh  vs. 
Brwin,  115  Fed.  532  ;  Oregon  King  Co.  vs.  Brown.  119  Fed.  51.  52  ;  Holdt  vs.  Hazard, 
SKora '""  ;  Madeira  vs.  Sonoma  Co..  20  Cal.  A.  719,  130  Pac.  175;  Allan  vs.  Dunlap, 
24  Or.  236.  33  Pac.  675;  see  Book  vs.  Justice  Co.,  swpra  *^** ;  Tiggerman  vs.  Mrzlak. 
40  Mont.  23,  105  Pac.  77.  Posted  notices  may  constitute  a  part  of  tlie  marking  and 
may  aid  in  determining  the  situs  of  the  monuments  marking  the  claim,  and  they 
constitute  a  part  of  the  marking,  and  while  on  account  of  the  temporary  nature  may 
be  of  minor  significance,  yet  this  is  not  so  wliere  the  location  is  followed  by  the  actual 
and  continued  working  of  the  claim.  Eaton  vs.  Norris,  131  Cal.  565,  63  Pac.  S26  ;  see 
Jupiter  Co.  vs.   Bodie   Con.   Co.,   11    Fed.   666. 

'='  Clinton  Co.  vs.  Bradford.  300  Ala.  308.  76  So.  79.  The  term  "workman"  or 
•■workingman"  means  one  whose  time  is  at  tlie  disposal  of  his  employer.  Peo  vs. 
.Alvarez,   2S   Porto   Rico  890. 

'  •  Alaska   United    Co.    vs.    Cincinnati   Alaska    Co.,    45    I,.    D.    340.      See    Savard.    50 

I.,  n.  3S1. 

•■■■  Hempstead   &  Son  vs.  Thomas.   122   Fed.   540. 
''■"  Con.   Ores  Co.,  SHj>?"a.<^' 

'■"Con.  Ores  Co..  swpro '"' ;  see  Montague  vs.  Dobbs.  9  C.  L.  O.  165;  Overman  Co. 
vs.  Corcoran,  15  Nev,  152, 
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XCVI.   Mine. 

A  "mine"  is  variously  defined;  an  opening  or  excavation  in  the  eartli 
for  the  purpose  of  extracting  minerals ;  a  pit  or  excavation  in  the  earth 
from  which  metallic  ores  or  other  mineral  substances  are  taken  hy 
digging;  an  opening  in  the  earth  made  for  the  purpose  of  taking  out 
minerals,  and  in  case  of  coal  mines,  commonly  a  worked  vein;  an 
excavation  properly  underground  for  digging  out  some  usual  product, 
as  ore,  metal,  or  coal,  including  any  deposit  of  any  material  suitable 
for  excavation  and  working  as  a  placer  mine ;  the  underground  passage 
and  workings  by  which  the  minerals  are  gotten  together  with  these 
minerals  themselves.^^* 

A  "mine"  is  a  work  for  the  excavation  of  minerals  by  means  of  pits, 
--hafts,  levels,  tunnels,  etc.,  as  opposed  to  a  "quarry."  where  the  whole 
excavation  is  open.'^"  In  general  the  existence  of  a  mine  is  determined 
liy  the  mode  in  which  the  mineral  is  obtained,  and  not  by  its  chemical 
iir  geological  character. ^^° 

The  term  "mine"  also  is  defined  as  including  only  mines  valuable 
for  their  minerals  or  valuable  mineral  deposits. '"^^ 

The  term  "mine"  as  used  in  the  Mining  Act  appears  to  be  synon- 
mous  with  the  term  "vein  or  lode."  ^'*-  It  also  is  used  as  synonymous 
with  the  term  "mining  claims."'"^ 

There  is  a  lack  of  unanimity  in  the  decisions  of  the  courts  as  to  the 
status  of  an  oil  well.  In  some  instances  it  is  held  to  be  a  mine;  and  in 
other  cases  that  it  is  not  a  mine.^"* 

XCVII.   Miner. 

A  "miner"  is  one  who  mines,  a  digger  for  metals  and  other  miiit>rals. 
He  is  not  necessarily  a  mechanic,  handeraftsman  or  artisan,  and  the 
term  imports  neither  learning  nor  skill. "*^ 

"'"N.  P.  R.  Co.  vs.  Mjelde,  48  Mont.  287;   137  Pac.   386. 

'"Murray  vs.  Allred.  100  Tenn.  100.  43  S.  W.  355,  see  People  vs.  Bell.  237  III.  332. 
^i;  N.  E.  593;  Escott  vs.  Crescent  Co..  56  Or.  192,  106  Pac.  452;  see.  also.  Darvill  vs. 
Roper.  3  Drewry  294  ;  see  Jacobs  Law  Diet. 

•"°  Johnson  vs.  California  Lustral  Co.,  127  Cal.  283,  59  Pac.  595  ;  see,  also.  Rex  vs. 
I>iinsford.    2  Adol.  &  Ell.,    568. 

'"'Davis  vs.  Weibbold,  sjipra  ^"" :  Dower  vs.  Richards,  151  U.  S.  658:  Barden  vs. 
X.  P.  R.  Co..  154  U.  S.  2SS;  Callahan  vs.  James,  141  Cal.  291,  74  Pac.  853;  Nephi  Co. 
^  s.  Juab  Co.,  33  Utah  114,  93  Pac.  53.  "Mines"  as  the  term  is  known  to  the  mineral 
laws  of  the  United  States,  "embrace  nothing  but  deposits  of  valuable  mineral  ores, 
and  do  not  include  mere  masses  of  nonmineralized  rock,  whether  rock  in  place  or 
SI  altered  through  the  soil."     Wheeler  vs.  Smith.  5  Wash.  704. 

"-  Bullion-Beck  Co.  vs.  Eureka  Hill  Co.,  5  Utah  3.  103  Pac.  881.  An  unpatented  " 
ligation  is  a  "mine"  within  the  purview  of  the  mining  act.  A  mine  upon  a  patented 
M'mestead  is  not  less  a  mine  because  the  title  from  the  government  was  acquirecl 
under  the  laws  providing  for  the  disposition  of  agricultural  lands  only.  An 
undeveloped  bod.v  of  ore  is  not  a  "mine"  though  the  title  to  it  was  secured  under 
I  lie  mineral  law-s.  but  it  is  merely  a  part  of  the  real  estate  itself.  XPR,  Co,  vs. 
Mielde,  sHora.*'=** 

'"  Idaho  Co.  vs.  Davis,  123  Fed.  396  ;  Hamilton  vs.  Delhi  Co.,  118  Cal.  148.  50  Pac. 
;TS;  Phillips  vs.  Salmon  River  Co..  9  Ida.  149,  72  Pac.  886. 

The  word  "mine"  as  used  in  the  mining  law,  may  be  used  to  designate  "the  whole 
I  laim  or  body  of  mining  ground.'  Smith  vs.  Sherman  Co..  12  Mont.  524.  31  Pac.  72; 
Tredinnick  vs.  Red  Cloud  Co.,  72  Cal.  78,  12  Pac.  152,  but  see  Shaw  vs.  Wallace.  25 
X.  J.  L.   461. 

'■' Berentz  vs.  Belmont  Oil  Co..  148  Cal.  577.  84  Pac.  47;  Mid-Xorthern  Co.  vs. 
■n'alker,  supra  '"^' :  see  Burke  vs.  S.  P.  R.  Co.,  234  U.  S.  967  ;  compare  Hollingsworth 
\  s:.  Berrv.  107  Kan.  544,  192  Pac.  763;  Kreps  vs.  Brady.  37  Okla.  754.  133  Par. 
-16;  Carter  vs.  Phillips,  SS  Okla.  202,  212  Pac.  747;  J.  M.  Guffey  Co.  vs.  Murrel, 
;27  La.   4S3.   5:i   So.   705. 

"-Watson  vs.  Lederer,  11  Colo.  577.  19  Pac.  602.  A  laborer  at  an  oil  well  is  not  a 
miner.     J,  M,  Guffe.v  Co.  vs.  Murrel,  stipra.'^'^*'' 
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XCVIII.   Mineral. 

In  its  broadest  and  scientific  meaning,  a  "mineral"'  is  any  inorganic 
species  having  a  definite  chemical  composition.^'''"  In  its  commercial 
sense  the  term  "mineral''  has  been  defined  as  any  organic  siib.stanee 
found  in  natnre  having  snfficient  value  separate  from  its  sitx;s  as  part 
of  the  earth  to  be  mined,  quarried,  or  dug  for  its  own  sake  or  its  own 
specific  use.^"'  When  used  in  grants  or  in  reservations  or  instruments 
of  conveyance  the  term  "mineral"  is  not  limited  to  metals  nor  metal- 
liferous deposits,  whether  contained  in  veins  that  have  well-defined 
walls  or  in  l^ds  or  deposits  that  are  irregular  and  are  found  at  or  near 
the  surface  or  otherwise.^'** 

XCIX.   Mineral    Interests. 

"Mineral  interests"  in  land  means  all  the  minerals  beneath  the  sur- 
face. Such  interests  are  a  part  of  the  realty  and  the  estate  in  them  is 
.subject  to  the  ordinary  rules  of  law  governing  the  title  to  real 
jn-operty.'"-' 

C.    Mineral    Lands. 

Tlie  term  "mineral  lands"  includes  land  which  is  worth  more  for 
mining  than  for  agriculture.  The  fact  that  the  land  contains  some 
gold  or  silver  would  not  constitute  it  "mineral  land"  if  the  gohl  and 
silver  did  not  exist  in  sufficient  quantities  to  pay  to  work.^""  Land  not 
mineral  in  character  is  subject  to  entry  and  patent  as  a  homesteail 
however  limited  its  value  for  agricultural  purposes. '■' 

CI.   Mineral    Right. 

A  "mineral  right"  imports  a  title  or  right  to  all  that  is  mineral  in 
the  land.''- 

Cll.    Minerals   Crude. 

"Minerals  crude"  is  a  term  used  in  the  classification  of  ores  under 
the  tariff  act  of  1897  and  embraces  "minerals,  crude  or  not  advanced 
in  value  or  condition  by  refining  or  grinding,  or  by  other  processes  not 
especially  provided  for  in  the  act ;  or  metallic  mineral  substances  in  a 
crude  .state  and  metals  unwrought.  not  specificallv  provided  for  in  this 
act.""' 

'""See  Glasgow  vs.  harie.  L.  R.  13  .\.  C.  GHT.  The  term  '■minerar'  shoulti  not  he 
confined  to  metals  or  metallic  ores.  All  metals  are  minerals,  but  all  minerals  are  not 
metals.     N.  P.  R.  Co.  vs.  Soderberg.  supra.'-''-' 

"■■Rock  House  Co.  vs.  Raleigh  Co.,  S3  W.  Va.  20.  97  S.  E.  6S4. 

"•^  It  can  not  be  said  that  the  term  "minerals'*  Includes  only  such  substances  as 
are  procured  by  tunnelling  and  shafting,  as  much  gold  is  procured  by  placer  niininK. 
and  rich  deposits  of  manganese  and  otlier  like  ores  are  found  upon  the  surface  of  the 
earth  and  sometimes  are  obtained  ivithout  either  quarrying  or  mining.  Byron  vs.  Utali 
Co..  53  Utah  151.  178  Pac.  53;  see  Glasgow  vs.  Farie,  sitBra."""'  The  word  "mineral" 
includes  petroleum  rights.  Lovelace  vs.  Southwestern  Co.,  267  Fed.  504.  514.  See 
Burke  vs.  S.  P.  R.  Co..  S(/;jrrt.*"'*'  Mineralized  matter  is  crushed  and  loose  rock 
material  containing  minerals  irregularly  deposited,  from  solution.  It  may  be  in  beds, 
or  in  fissures.  Eureka  Co.  vs.  Richmond  Co..  Fed.  Cas.  4548;  Doe  vs.  Waterloo  Co.. 
54   Fed.    943. 

'■"' Hoilman  vs.  Johnson.  164  N.  Car.  268,  SO  S.  E.  249;  see,  also.  Riggs  vs.  Board. 
ISl  Ind.  172,  103  N.  E.  1077.  Mining  rights  and  interests  in  minerals  are  the  subject 
of  horizontal  severance  from  the  surface  and  taxable  as  real  estate.  Riggs  v.s. 
Boarii.  suitra. 

'^■'  I  >effeback  vs.  Hawke,  supra.''-'  In  Davis  vs.  Wiebold,  si<prn."""  the  whoU- 
question  of  mineral  lands  is  fully  diiscussed.     U.  S.  vs.  N.  P.  R.  Co..  1  Fed.    (2nd)    57 

'•■See  U.  S.  vs.  Kostlak,  207  Fed.  450.  Peoples  Dev.  Co.  vs.  S.  P.  Co..  277  Fed. 
794.  See,  also,  IT.  s.  vs.  S.  P.  R.  Co.,  251  U.  S.  1,  citing  Benjamin  vs.  S.  P.  U.  Co  . 
21   L.  D.  390. 

'■=McGraw  v.s.   I^ikin,  67  W.  Va.   385,  6,S  S.  E.   27. 

'"  Hempstead  &  Son  vs.  Thomas,  su]>ra  "'■"  ;  see  U.  S.  vs.  Graser-Rothe  Co.,  164  Fed. 
2(15:  U.  S.  vs.  Brewster,  167  Fed.  122:  Myers  vs.  U.  S.,  17S  F'eA.  46S :  Con.  Ores 
Co.,  supra.'"'.      See,  also,  Carothers  vs.  Mills,  Tex.  ,   233   S.W.   155. 
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cm.   Mineral  Surveyor. 

A  "luiiicral  surveyor"  is  an  officer  or  employoe  of  the  jieneral  land 
office  within  the  scope  of  section  452  of  the  Revised  Statutes  of  the 
Ignited  States.''* 

CIV.  Miners'    Devices. 

iliners  use  various  devices  to  protect  the  posted  notice  from  desti'uc- 
tion  by  the  elements,  such  as  covering  it  with  glass,  or  folding  it  in  a 
box  and  placing  the  box  in  a  conspicuous  place,  or  putting  the  notice 
upon  a  mound  of  rocks,  folding  it  and  partially  covering  it  with  a 
rock'"  or  putting  the  notice  in  a  tin  can.'"^  A  substantial  compliance 
with  the  law  is  sufficient.'" 

CV.   Miners'  Inch. 

The  term  "miners'  inch"  is  not  definite  without  specification  of  the 
head  or  pressure.'''"  It  has  no  fixed  meaning  and  in  one  locality  some- 
times is  a  very  different  quantity  according  to  "miner's  measurement" 
in  another  locality.''"''  It  has  been  defined  as  "the  amount  of  water 
that  will  pass  in  twenty-four  hours  through  an  opening  one  inch  square 
under  a  pressure  of  six  inches."  '" 

In  California  "the  .standard  miner's  inch  of  water  shall  be  equiva- 
lent or  equal  to  one  and  one-half  cubic  feet  of  water  per  minute, 
measured  through  any  aperture  or  orifice."  Stats.  1901,  p.  (i(iO. 

CVI.  Miner's   Lien. 

A  "miner's  lien"  is  a  creature  of  statute  to  \vhich  the  miner  nuist 
look  for  the  right  and  authority  to  file  any  .such  lien.'''' 

evil.   Miner's  Weight. 

The  term  "miner's  weight"  used  in  a  coal  mining  lease  as  the  basis 
for  the  price  per  ton  to  be  paid  for  mining,  is  not  a  fixed,  unvarying 
quantity  of  mine-run  material,  but  is  such  a  C[uantity  of  material  as 
operators  and  miners  may,  from  time  to  time,  agree  as  lieing  necessary 
or  sufficient  to  produce  a  ton  of  prepared  coal.'*" 

'■' U.  S.  vs.  Havener,  209  Fed.  9S9.  The  matter  of  employment  and  the  manner  and 
amount  of  payment  of  a  mineral  surveyor  are  left  wholly  to  the  option  of  the  mineral 
claimant  and  such  officer.  Fish  &  Hunter  Co.  vs.  New  England  Homestead  Co.. 
2S  S.  Dak.  .590. 

'"Donahue  vs.  Meister.  8S  Cal.  121.  25  Pac.  1096.  It  can  not  be  said  as  a  matter 
of  law  that  a  notice  of  location  of  a  mining  claim  is  insufficient  where  the  notice  was 
written  on  a  piece  of  white  paper  and  placed  on  a  stick  leaning  up  against  a  side  cut 
upon  the  surface  rock,  and  another  rock  being  put  on  top  of  the  paper  so  that  it 
would  not  blow  away,  the  paper  being  large  enough  to  show  under  th>-  rmlc.  Init  the 
writing  itself  was  not  exposed.  Emerson  vs.  Akin,  26  Colo.  A.  4ii,  1("  l':ir  |\j.  In 
Hagan  vs.  Dutton,  (20  Ariz.  476.  181  Pac.  5S1)  the  posting  of  the  ii..iir,^  (.;  l.ir;ition 
between  the  rocks  of  one  of  the  location  monuments  of  stone,  althuugh  l)iililMi  from 
\iew  by   dirt  and  grave',   was   held  sufficient. 

'■"Gird  vs.  California  Oil  Co.,  snora.""-' 

'"^  Donahue  vs.   Meister.  supra. '^'•''^ 

'■■»  Longmire  vs.  Smith.   26  Wash.   439,   67  Pac.   246. 

"•''Dougherty  vs.  Haggin,  56  Cal.  522:  see  Gardner  vs.  Wright.  49  Or.  609.  91  Pac. 
2  86.  An  "inch"  is  estimated  on  the  basis  of  forty  inches  to  one  second  foot.  Hough 
vs.  Porter,  51  Or.  318.  98  Pac.  1083.  "Head  of  water"  is  the  quantity  entering  the 
intake  of  any  canal  or  ditch.     Ulrich  vs.  Pateros  Co..  67  Wash.  328.  121  Pac.  818, 

"*  27  Cyc.  515;  see  Longmire  vs.  Smith,  supra.'"'""  For  an  interesting  case  .see 
Lillis  vs.  Clear  Creek  Co.,  32  Cal.  A.  668,  163  Pac,  1041.  See,  aUso,  Morrison's  Mining 
Rights,  (15th  ed.l,  702. 

In  cases  of  nmbisuiiv  ciral  evidence  mav  exp'ain  what  is  meant  by  the  use  of  the 
term  "miners'  iinli  "  riii.h  vs.  Pateros,  siipra."""'  See  Logan  v,s,  Guicharrt.  159  Cal. 
592,   114   Pac.  !i^'' ,   iliidri.r  vs.  Wright,  supra.'"'"" 

"■'Bishop   v.'i.    Iliiir\.    si    Or.    389,    165    Pac.    239. 

""Drake  vs.  Berrv.  2.J9  Pa.  St.  8,  102  Atl,  320;  .see,  also,  Drake  vs.  Lacoc,  157 
Pa.  St.  17,  27  Atl.  538.  For  a  case  involving  specific  gravity  and  cubic  feet  re<iiiisite 
to  make  a  ton  of  ore;  .see  Silver  King  Co.  vs.  Conkling  Co.,  255  Fed.  744. 


102  REPORT    OF    STATE    MINERALOGIST. 

CVIII.   Mining. 

The  word  "mining"  includes  placer  mines  in  which  the  workings  are 
open,  and  hence  the  qnestioii  whether  an  enterprise  is  mining:  or  not 
can  not  be  determined  by  an  imniiry  as  to  wliether  the  workings  are 
open  or  underground.^"^ 

CIX.   Mining  and  Milling. 

"^Mining  and  milling"  would  seem  to  be,  taken  together,  one  industry, 
having  for  its  object  "to  obtain  possession  of  material  products  in  the 
state  in  which  they  were  fashioned  by  nature."  Mining  the  process 
of  extracting  from  the  earth  the  rough  ore,  would  seem  to  be  the  first 
step  in  the  process,  milling  or  reducing  the  second  step,  to  wit :  the 
further  separating  of  the  materials  found  together,  the  one  from  the 
other,  and  extracting  from  tlie  mass  the  particular  product  desired. '*" 

ex.   Mining   Claim. 

As  the  term  "mining  claim"  is  used  in  the  mining  act,  a  "mining 
claim"  is  that  portion  of  a  vein  or  lode  and  of  the  adjoining  sui'face,  or 
of  the  surface  and  subjacent  material  to  which  a  claimant  has  acquired 
the  right  of  possession  by  virtue  of  a  compliance  with  such  statute  and 
the  local  laws  and  rules  of  the  district  within  which  the  location  may  be 
situated. ^'^  Independent  of  acts  of  Congress  providing  a  mode  for  the 
acquisition  of  title  to  the  mineral  lands  of  the  United  States,  the  term 
"mining  claim"  has  always  been  applied  to  a  portion  of  such  lauds  to 
whicli  the  right  of  exclusive  possession  and  enjoyment  by  a  private 
person  or  persons,  has  been  asserted  by  actual  occupation,  or  by  a  com- 
pliance with  the  local  mining  laws,  or  district  rules.^^* 

2.  Distinction  between  Mining  Claim  and  Location.  The  terms 
"mining  claim"  and  "location"  are  not  always  synonymous  and 
may  often  mean  different  things,  as  a  mining  claim  may  refer  to  a 
parcel  of  land  containing  jirecious  metal  in  its  soil  or  rock,  while 
location  is  the  act  of  appropriating  such  land  according  to  certain 
e'.stablished  rules.'*"''  A  "mining  claim"  may  include  as  many  adjoining 
locations  as  the  locator  may  make  or  purchase,  and  the  ground  covered 
by  all,  though  constituting  what  he  claims  for  mining  purposes  will 
con.stitute  a  "mining  claim"  and  will  be  so  designated.'*'^ 

CXI.  Mining    District. 

A  "mining  district"  is  a  .section  of  country  usuall.v  designated  by 
name,  having  described  or  understood  boundaries  within  which  mineral 
is  found  and  which  is  worked  under  rules  and  regulations  prescribed  by 

"■  Burdiek  vs.  Dillon.  144  Fed.  741.  One  engaged  in  the  construction  of  shafts, 
tunnels,  and  the  like,  for  prospecting  and  developing  a  mine,  is  engaged  in  mining  as 
much  as  he  who  extracts  ore  or  gravel  from  the  mine.  Johnson  vs.  California  Lust.ral 
Co.,  supra."""  The  process  of  mining  is  a  "husiness."  Stratton's  Independence 
vs.  Howhert.  2.31  U.  S.  399;  .Sutter  Co.  vs.  Nichols.  152  Cal.  68S.  93  Pac.  872. 
But   the   business  of  mining  is  not   a  public   utility   in   the  absence   of  a  local   consti- 

.tutional  provision.    See  Con.  Ch: .l  i'...   "il    ( '.il.   L'fi9  ;  Amador  Queen  Co.  vs.  DeWitt, 

73  Cal.  4S2.  15  Pac.  74.  See,  i;.  ■■  .,!h,  ^liH;  \  -  .Xa-sh,  198  U.  S.  361;  Strickley  vs. 
Highland  Boy  (U)..  200  U.  S.  527,  HmMilM  «mii  i  •„.  vs.  Old  Sandstorm  Co.,  38  Nev, 
426,   150  Pac.   313;  Highland  B.'\    i'".   vs.   Stri,kl.\-,   2S   Utah  215,   78  Pac.   296. 

'S2  Rollins,   102    Fed.    985. 

"'Trinity  Co.  vs.  Beaudry,  223  Fed.  741;  Morse  vs.  DeArdo,  107  Cal.  622,  40 
Pac.    101 S. 

'"  Mt.  Diablo  Co.  vs.  Callison,  17  Fed.  Cas.  9886;  .^rgOluult  Co.  vs.  Kennedy  Co., 
84  Fed.   2  ;   Escott  vs.  Crescent  Co.,  sujira.  <*"' 

I"  St.  Louis  Co.  vs.  Kemp  '•"> ;  Peabody  Co.  vs.  Gold  Hill  Co.,  97  Fed. 
661;  Mc.Feters  vs.  Pier.son,  15  Colo.  203,  24  Pac,  1076.  The  words  "claim"  and  "loca- 
tion"  ai'e  used   interchangeably.      Del  Monte  Co.  vs.   Last  Chance  Co.,  sapra."''' 

'•"  St.  Louis  ("^o.  vs.  Kemp,  sttpra  '""  ;  Carson  City  Co.  vs.  Nortli  Star  Co.,  S3  Fed. 
664 ;  see  U.  S.  vs.  Brookshire  Oil  Co.,  sujrra  "■' ;  Con.  Mutual  Oil  Co.  vs.  U.  S., 
supra.'*" 
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tlic  miners  therein.'^'  Tliere  is  no  limit  to  its  territorial  extent  '**'*  and 
its  boundaries  may  be  chaniied  if  vested  rigbts  are  not  tliereby  inter- 
fered with.^*'' 

2.  Persons.  No  cerlain  niiudx'i-  of  persons  are  necessary  to  effect 
its  organization.^-'" 

3.  Corporations.  A  eorpoiation  may  take  part  in  tbe  formation 
of  a  mining  distriet.^"' 

4.  Regularity  of  Proceedings.  The  regularity  of  the  mode  in  which 
the  district  was  organized  will  not  be  inquired  into  by  the  courts 
unless  some  fraud  be  shown. ^''^ 

5.  Officers  of  District.  The  offieei's  of  a  district  are  usually 
limited  to  a  "Mining  Recorder,"  who  is  elected  by  the  miners  thereof 
and  therein,  for  a  specified  term. 

6.  Duties  of  Recorder.  lie  should  keep  proper  books  for  record- 
ing instruments  therein. ^''^  Errors  of  recordation  are  not  necessarily 
fatal.i"* 

7.  Organization.  The  organization  of  mining  districts  is  entirely 
optional  with  the  miners,  as  there  is  no  law  requiring  such  organ- 
ization.^'-"^ 

CXII.   Mining   Ground   and    Mining    Land. 

No  land  can  be -a  "mining  claim"  unless  Ijased  upon  a  location; 
otherwise  it  may  be  "mining  ground"  or  a  "mine. '"  ^'•"'  For  instance, 
the  bed  of  a  navigable  river  is  not  subject  to  mining  location,  but  if 
mining  is  conducted  thereon-  b^^  dredging,  it  is  mining  ground ;  ^*"  or, 
where  land  is  covered  by  an  agricultural  patent  and  worked  for  its 
mineral  deposits,  it  is  "mining  ground"  and  not  a  "mining  claim. "^"^ 
Hence,  land  from  which  a  mineral  .substance  is  obtained  from  the  earth 
by  the  process  of  mining  may,  with  propriety,  be  called  "mining 
ground"  or  "mining  land"  "^  although  the  terms  "valuable  for  min- 
erals" and  "valuable  for  mineral  depo.sits"  are  not  equivalent  to  the 
term  "mining  ground."-"" 

CXIII.   Mining    Purposes. 

The  phrase  "mining  purposes"  as  used  in  connection  with  mill-site 
locations,  is  very  comprehensive,  and  may  include  any  reasonable  use 
for  mining  purposes  wliich  tlie  quartz  lode  mining  claim  may  require 
for  its  proper  working  and  development.  This  may  be  very  little,  or  i1 
may  be  a  great  deal.  The  location  of  a  quartz  lode  mining  claim  is 
required  to  do  only  one  hundred  dollars  worth  of  work  each  year  until 
he  obtains  a  patent  therefor.  But  if  he  does  only  this  amount,  and  uses 
the  mill-site  in  connection  therewith,  is  not  this  the  use  of  a  mill-site  for 

'"U.  S.  vs.  SmUh,  11   Fed.  487;  see  Campbell  vs.  Rankin,  99  U.  S.  261. 

"'King  vs.    Edwards,    1   Mont.    235. 

"» Id. 

"°  But  see   Fuller   vs.   Harris,    29   F'ed.   814. 

"'McKinley  vs.   -Wheeler,  supra."-' 

"=Gore  vs.  MoBrayer,    18   Cal.   583. 

'"'Fuller  vs.  Harris,  supro  <"  ;  MeCann  vs.  McMillan,    120   Cal.  350,  02  Pae.  31. 

'"'Myers  vs.  Snooner,   55   Cal.   257:   "Weese  vs.   Barker,  7   Colo.   ITS,   2   Pac.  219. 

""Rose  Claim.   22   L.  D.   S3. 

'"'Forbes  vs.  Gracey,  supra'-";  -Williams  vs.  Santa  Clara  Ass'n.,  fin  Cal.  193.  5 
Pae.  85;  Be-wick  vs.  Muir,  83  Cal.  368,  23  Pac.  389;  Morse  vs.  De  Ardo,  sui)ra  """  : 
Ball  vs.   Tolman,   119   Cal.   358,  51  Pac.   546. 

'"'  Ball    vs.   Tolman,   sniyraJ'^"* 

"•■''Morse  vs.  De  Ardo,  supra/^^' 

io»  People  vs.  Bell,  supra."""  Oil  is  a  mineral  substance  obtained  from,  the  earth 
bv  a  process  of  mining,  and  lands  from  which  it  is  procured  mav  with  propriety  be 
called  mining  lands.  Burke  vs.  S.  P.  R.  Co..  234  U.  S.  907;  Gill  vs.  -Weston,  110 
Pa.  St.  417. 

-""  Johnson  vs.   California  Lustral   Co.,  sitpra.'"^"^ 
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mining  purposi^s  in  couiiection  with  tlie  mine?  Who  shall  prescribe 
what  shall  he  the  kind  and  extent  of  the  use  nnder  the  statute  so  lonj; 
a.s  it  is  iised  in  good  faith  in  eonnection  with  the  mining  claim  for  a 
mining  inirpose.""^ 

CXIV.   Mining    Right. 

A  "mining  right"  njjon  a  specitie  jiieee  of  ground  is  a  right  to  enter 
upon  and  occupy  the  ground  for  the  purpose  of  working  it.  either  by 
underground  excavations  or  open  workings,  to  obtain  from  it  the 
mineral  ores  which  may  be  deposited  therein. 

By  implication  the  grant  of  such  right  carries  with  it  whatever  is 
incident  to  it,  and  necessary  to  its  beueiicial  enjoyment. -"- 

2.  Distinction  between  Conveyance  of  ^lineral  and  Grant  of  Alining 
Right.  There  is  a  clear  distinction  between  an  absolute  conveyance  of 
minerals  in  place  and  the  grant  of  a  "mining  right"  to  another  upon 
eei'tain  described  land  to  convei't  the  mineral  into  personalty  and  dis- 
pose of  it.  In  the  former  case  there  is  a  severance  of  the  title  to  the 
realty;  in  the  latter,  there  is  not.  although  the  "mining  right"  entitles 
the  grantee  to  extract  every  particle  of  the  mineral,  but  the  grant  is 
net  of  the  mineral  in  place,  but  only  of  the  mineral  rights  and 
privileges.-'" 

3.  Species  of  Trade.  The  working  of  a  mine  under  a  hare  "mining 
right"  uniformly  has  been  considered  by  courts  of  equity  as  a  .species  of 
trade.^"*  The  legal  relation  existing  between  two  or  more  per.son.s 
interested  in  such  a  right  is  that  of  a  qualified  partnership  and  the 
remedies  relating  to  a  mining  partnership  are  available  for  the  assertion 
or  violation  of  any  right  arising  out  of  it.-"'' 

4.  Partition.  It  has  been  decided  in  California  that  a  mere  "mining 
right"  is  not  an  estate  which  can  be  made  the  subject  of  a  partition.-"" 

CXV,   Mining   Title. 

The  term  "mining  title"  as  employed  in  Revised  Statutes' (§  910) 
means  the  title  which  the  miner  obtains  by  his  discovery  and  location, 
followed  by  a  compliance  with  the  statutory  regulations  to  preserve  the 
right  of  possession,  and  in  possessory  actions  between  persons  the  ease 
shall  be  adjudged  by  the  law  of  possession,  though  the  paramount  title 
is  in  the  United  States.  -"' 

In  a  possessory  action  contemplated  by  the  above  section  no  greater 
proof  of  a  right  to  recover  can  be  required  in  a  state  court  than  wotdd 
be  required  in  a  court  of  the  I'nited  States,  unless  made  so  bv  a  statute 
of  the  state.-"* 

-"  Hartman  vs.  Smith.  7  Mont.  2S,  14  Pac.  64S:  see,  also.  S.  P.  Mines  vs.  Valcalda. 
79   Fed.   S90;  Valcalda  vs.  S.  P.  Mines,  86  Fed.  93. 

=»=  Smith  vs.  Cooley,  65  Cal.  46.  2  Pac.  SSO  :  People  vs.  Bell,  supra  <"«"  :  see  Last 
Chance  Co.  \s.  Bunker  Hill  Co..  131  Fed.  579;  Armstrong  vs.  Maryland  Co..  67  W.  Va. 
589:   69  S.   E.  195;   see  Carothers  vs.  Mills,   siipro,""'. 

In  every  private  grant  there  passes  by  impliration  that  which  is  reasonably  neces- 
sary to  the  enjoyment  of  the  thing  granted.  Washburn  on  Easements.  (4th  ed.)  49,  54. 
Hence  a  grant  of  the  miner.ils  under  the  surface  of  the  land  implies  a  right  to  mine 
them  by  the  sinking  of  shafts  or  boring  of  tunnels  and  the  removal  of  them  through 
such  ooeninss.     Himrod  vs.   Ft.   Pitts  Co.,    220  Fed.   S2. 

'"Chandler  vs.  French.  73  W.  Va.  65S,  81  S.  E.  825;  see  McGraw  vs.  Lakin.  67 
W.  Va.  3S5.  6S  S.  E.  27. 

'**  Smith  vs.  Coolev'.  supra.*-"-^ 

»'•  Id. 

=»«Id.    See,  also,  Musick  Co.  vs.   Chandler,   158   Cal.    13.    109    Pac.   613. 

"•Gillis  .vs.  Downey.  85  Fed.  486;  see.  also,  Belk  v.s.  Meagher,  104  U.  S.  2S4  :  Del 
Monte  Co.  vs.  Last  Chance  Co..  supra  '""  :   Price  vs.  Mcintosh.   1   Alaska  292. 

'"Harris  vs.  Kellogg,  117  Cal.  499,  49  Pac.  70S;  see  Haws  vs.  Victoria  Copper 
Co.,   160  TJ.   s.   317. 
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CXVI.   Models. 

.\  ■'iiKider"  is  a  facsimile  in  t  li  rcr  diinnisions  -a  i-fji  roil  net  ion  in  tnin- 
iatnri'  (if  the  undorsroimd  workiairs  of  a  mine,  siiowin^  the  shafts, 
tunnels,  drifts,  erosseuts,  ete.,  in  all  their  details.  From  its  very 
nature,  it  doe.s  not  fall  within  any  detinitiou  of  the  word  "map"  and  it 
is  a  misapplication  of  the  term  to  e;ill  it  a  map,  thoui;li  it  may  far 
better  serve  the  purpose  in  hand.""" 

CXVII.   Monuments. 

"Jlonuments"  are  permanent  landiiuu'ks  established  for  the  purpose 
of  iiulieatiii":  boundaries.-^" 

CXVlll.   Mucker. 

A  '■  mucker"  is  a  miner  whose  duty  it  is  to  load  ore  in  the  headins;  on 
ears  after  the  ore  has  been  extracted  by  the  minei's.-^' 

CXIX.  Name  of  Lode. 

The  "name  of  the  lode"  is  that  by  which  it  is  desit;nated  in  the  notice 
of  location,-'-  and  subsequent  addition  tliercto  is   innnaterial.-' '     The 
same  vein  fir  hide  may  have  different  names  in  different   mining  loca- 
tions.-'"' 
CXX.   Negligence. 

"Negliiicnce"  in  a  legal  sense  is  a  failure  upon  the  part  of  a  mine 
operator  to  observe  for  the  pi-otection  of  the  interests  of  the  miner  that 
degree  of  care,  precaution,  and  vigilance  which  the  circumstances 
justify  demand,  whereby  the  miner  suffers  injury.-'"' 

CXXI.   Not    Previously    Known    to    Exist. 

The  words  "not  previously  known  to  exist"  refer  to  the  time  of  the 
location  and  commencement  of  the  tunnel  and  not  to  the  respective 
times  of  the  discoveries  of  the  various  veins  in  the  tunnel.-"^ 

CXXII.  Obliterated    Corner. 

An  "oliliterated  corner"  is  one  where  no  visible  evidence  remains  of 
the  work  of  the  original  surveyor.-'" 

•'^'■'  Montana  Co  vs.  Boston  Co..  supra/^^^'  The  practice  of  admitting  maps,  model-s 
cind  pliotosraplis  in  evidence  in  all  proper  cases  should  be  encouraged.  Such  evidence 
usually  clarities  some  issue,  and  gives  the  jury  and  court  a  clearer  comprehension  of 
the  physical  facts  than  can  be  obtained  from  the  testimony  of  witnesses.  Kelly  vs. 
City,   i>3    V^'ash.    55.   145    Pac.  57. 

="' Thompson  vs.  Hill,  137  Ga.  SOS.  73  S.  E.  610.  Marking  the  boundaries  of  the 
surface  claim  iis  required  by  statute  is  one  of  the  first  steps  towards  a  location.  It 
serves  a  double  purpose.  It  operates  to  determine  the  right  of  the  claimant  as 
between  himself  and  the  general  government  and  to  notify  third  persons  of  his 
right.  -Another  seeking  the  benefits  of  the  law,  going  upon  the  ground,  is  distinctl.v 
notified  of  the  appropriation  and  can  ascertain  its  boundaries.  He  may  thus  mark 
his  own  location  with  certainty,  knowing  that  the  boundaries  of  the  other  can  not 
be  changed  so  as  to  encroach  on  grounds  duly  appropriated  prior  to  the  change.  The 
prevention  of  fraud  bv  swinging  or  floating  is  one  of  the  purposes  served.  Pollard 
vs.  Shivelv.   supra  '"»>  ;  Willeford  vs.  Bell.   5  Cal.   Unrep.   679,   49   Pac.   6. 

="  Republic  Co.   vs.   Harris.    202   Ala.    314,    SO    So.    426. 

="  Phillpotts  vs.    Blasdel.    8    Nev.    61. 

="  Doe  vs.  Waterloo  Co..  55  F'ed.  11. 

-"  Philpotts  vs.   BJasdell,  supra.'"-' 

The  name  of  the  lode  mav  be  changed  by  amendatory  proceedings.  Butte  Co.  vs. 
Barker,   35   Mont.   327,   89   Pac.  302,   Id.     SO   Pac.    177. 

='■■  Darby  vs.  Shoop.  116  Va.  S48.  S3  S.  E.  412.  .-Vn  oil  well  company  is  liable  on  the 
ground  of  negligence  for  using  an  old.  worn,  and  unsafe  "bull  rope,"  and  by  reason 
of  the  defective  condition  of  such  rope  an  employee  was  injured,  where  it  appears 
that  he  has  no  knowledge  of  the  defective  condition  of  the  rope.  Producers  Oil  Co.  vs. 
Eaton,  44  Okla.  55,  143  Pac.  9.  "First  aid"  as  applied  to  an  injured  miner  is  defined 
to  be  immediate  attention  given  to  him  with  the  object  of  arresting  hemorrhage, 
relieving  pain,  and  preserving  life  until  the  services  of  a  physician  can  be  obtained. 
Hunicke   vs.   Meramic   Co..   supra  <"» :   see   Cushman   vs.    Cloverland   Co.,    supra.'-"'' 

=■»  Enterpri.se  Co.  vs.  Rico-Aspen  Co..  66  Fed.   205;   Id.  167  U.  S.  112. 

-''  Fellows   vs.   Willett,   Okla.   ,    224    Pac.    298.      If  the  evidence   establishes 

to  a  reasonable  certainty  the  point  of  location  of  the  obliterated  corner  the  court  will 
not  direct  the  establishment  of  a  corner  under  the  rule  of  lost  corners,  since  the 
latter  rule  establishes  the  corner  where  the  former  surveyor  actually  located  it,  and 
not  where  it  ought  to  have  been  located  by  a  correct  survey  in  the  first  instance. 
Hale  vs.  Baugh,  70  Wash.  435,  126  Pac.  942. 
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CXXill.  Occupant. 

All  ''oc-fupant "  of  a  trai-t  of  laud,  a.s  tlie  word  ordiuarily  is  used,  is 
one  who  ha.s  the  ''use  and  possession"  thereof,  whether  he  resides  upon 
it  or  not.-'* 

CXXIV.  Occupation. 

The  term  •otcupation"  as  used  in  the  mining  law,  is  equivalent  to 
possession,  and  the  right  to  locate  is  included  in  the  right  to  occupy, 
and  incident  to  a  location  is  the  right  of  possession ;  -'*  but  mere  occu- 
pancy of  the  public  lands  and  making  improvements  thereon  gives  no 
vested  right  therein  as  against  a  location  --"  made  in  pursuance  of 
law.-" 

CXXV.  Official   Plat  of  Survey. 

The  expres.sion  in  a  patent  "according  to  the  official  plat  of  the 
survey  of  the  land  returned  to  the  General  Land  Office  by  the  surveyoi-- 
general'"  refers  to  the  description  of  the  laud  as  well  as  to  the  quantity 
conveyed. --- 

CXXVI.  Oil   Flotation. 

The  object  of  "oil  flotation "'  is  to  separate  metalliferous  matter  from 
gangue  by  means  of  oils  and  fatty  acids  that  have  a  preferential  affinity 
for  such  metalliferous  matter,  the  principal  feature  of  which  Ls  " "  agitat- 
ing the  mixture  to  cause  the  oil-coated  mineral  to  form  a  froth.  --" 

CXXVI  I.  Oral  Agreement  to   Locate. 

An  agreement  to  locate  need  not  be  in  wiiting.  If  a  party,  in  pur- 
suance of  an  "oral  agreement  to  locate"  at  the  expense  of  another, 
locates  the  claim  iu  his  own  name,  he  holds  the  legal  title  to  the  ground 
in  trust  for  the  benefit  of  the  partj"  for  whom  the  location  was  made. 
Such  a  partj-  could,  upon  making  the  ueces.sarj'  proofs,  compel  the 
locator  of  the  mining  claim  to  eonvev  the  title  to  him,  although  the 


="  Johnson,   L.   D.    537. 

="  Tibbitts  TS.  .-Ui  Tong.  4  Mont.  539.  2  Pac.  761 :  see.  also,  CoUins  vs.  Bui!,  73  Fed. 
739  :  U.  S.  vs.  Xelson.  27  Fed.  Cas.  S6 :  Ladda  vs.  Hawley.  57  Cat  55  :  HuUins  vs. 
Butte  Co..  25  Mont.  531,  65  Pac.  1004.  To  constitute  foundation  of  tule.  the  oecu- 
liancy  musi  be  with  the  intent  or  design  to  acquire  the  ownership  of  the  thins 
occupied.  No  title  to  mineral  land  can  be  acquired  by  occupancy,  unless  for  thc 
purpose  of  mining  or  extracting  the  mineral.     Bums  vs.  Clark,  supra,*^^* 

Mere  possession  and  occupancy  of  a  mining  claim,  upon  which  there  has  been  no 
discovers-  of  mineral,  are  insufficient  grounds  for  the  lawful  exclusion  from  the  land 
of  others  who  seek  to  make  mineral  discoveries  and  development  thereon.  It  is  only 
when  such  occupancj"  and  possession  are  accompanied  by  diligent  prosecution  of 
work  leading  to  discovery  of  mineral  that  the  exclusion  of  others  from  the  land  i? 
Justified.  Cole  vs.  Ralph,  supra''';  Clark  and  Ohio  Oil  Co.,  4S  L.  D.  634.  See  111. 
supra. 

=•  Sparks  vs.  Pierce,  115  r.  S.  40S  :  Hays  vs.  U.  S..  175  TJ.  S.  260:  S.  P.  R.  Co 
vs.  Purcell.  77  Cal.  71,  IS  Pac.  S86;  see  Bonner  vs.  Meikle,  S2  Fed.  697;  Chism  vs. 
Price.   54   .^k.   251. 

=•  Hopkins  vs.  Noyes,  4  Mont.  556,  2  Pac.  2S0.  Possession  is  good  against  mert^ 
intruders,  but  it  is  not  as  against  one  who  has  complied  with  the  mining  laws.  Gartli^ 
vs.  Hart.  73  Cal.  543,  15  Pac.  93.  See,  also.  Nevada  Sierra  Co.  vs.  Home  Oil  Co..  ;•< 
Fed.  673:  Thaliman  vs.  Thomas.  Ill  Fed.  277;  Malone  vs.  Jackson,  137  Fed.  S7S  : 
Miller  v"s.  Chrisman,  supra.'^* 

=  Sala  vs.  Crane.  31  Ida.  191,  170  Pac.  94:  see.  also,  Xiles  vs.  Cedar  Point  CluL. 
175  IT.  S.  300;  Foss  vs.  Johnston.  15S  Cal.  119.  110  Pac.  294  ;  Round  Mt.  Co.  vs.  Roun.i 
Mt.  Co.  supra"";  and  see  Schwartz  vs.  Dibblee,  51  Cal.  .\.  451.  197  Pac.  125. 

="Hvde  vs.  Minerals  Sep.  Co..  214  Fed.  109:  see  242  V.  S.  261:  Minerals  Sep.  Co.  vs. 
Miami  Co.,  237  Fed.  616;  Id.  244  Fed.  752;  Butte  &  S.  Co.  vs.  Minerals  Sep.  Co.  2,i" 
Fed.  241.  reversed  in  part  and  affirmed  in  part  in  250  U.  S.  336.  See  Id.  20 1  Feii. 
956  :  Minerals  Sep.  Co.  vs.  British  Syn..  27  R.  P.  C.  33.  A  number  of  patents  have 
been  granted  in  this  and  other  countries,  aiming  to  make  practical  use  of  the  prop- 
erty of  oil  and  of  oil  mixed  with  acid  in  the  treatment  of  ores,  all  of  which  consists 
of  mixing  finely  crushed  or  powdered  ore  with  water  and  oil  and  sometimes  with  acid 
added,  and  then  in  variously  treating  the  mass  or  pulp  thus  formed  so  as  to  separate 
the  oil  when  it  becomes  impregnated  or  loaded  with  the  metal  and  metalliferous 
bearing  particles  from  the  valueless  gangue.  and  from  the  resulting  concentrate  th.- 
minerals  are  recovered  in  various  ways.     Minerals  Sep.  Co.  vs.  Hyde.  242  V.  S.  264. 
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.luri'enu'iit  so  to  do  wiis  iioi  in  w  i-it  iiiu-.    Siii-li  ;ni  a^'fceinpnt  is  nol  witliin 
ihc  stHtiili'  o1'  l'r;ni(ls.--' 

CXXVIII.  Ore. 

"Ore"  is  a  coiuiJouiul  of  metal  and  otliei-  substance,-'-''  as  o.vyg'eii. 
sulphur  or  arsenic,  called  its  raineralizer,  by  which  its  properties  are 
(listruised  or  lost.  The  term  is  applied  usually  to  a  mineral  from  which 
i  he  metal  can  profitably  be  extracted,  but  sometimes  is  extended  also  to 
■  iiumetallic  minerals  such  as  sulphur  ore.--'' 

CXXIX.  Ore   Dressing. 

When  the  miner  hoists  his  ore  to  the  surface,  the  contained  metal 
iiuiy  be  either  in  the  native  uncombined  state,  as,  for  example,  native 
izdld,  native  silver,  native  copper,  or  combined  with  other  substances 
forming  minerals  of  more  or  less  complex  composition,  as,  for  example, 
telluride  of  gold,  sulphide  of  silver,  .sulphide  of  copper.  In  both  cases 
the  valuable  mineral  is  always  a.s.sociated  with  minerals  of  no  value. 
The  province  of  the  ore  dresser  is  to  separate  the  "values"  from  the 
waste;  for  example,  quartz,  feldspar,  caleite,  by  mechanical  means, 
ol)taining  thereby  " concentrates"  and  "tailings."  The  province  of 
the  metallurgist  is  to  extract  the  pure  metal  from  the  concentrates  by 
chemical  means  with  or  without  the  aid  of  heat.-'" 

CXXX.  Ore  in   Sight. 

"Ore  in  sight"  means  ore-bearing  rock  so  separated  and  blocked  off 
li.\  being  worked  around  on  two  or  more  sides  that  it  is  subject  to  exam- 
ination and  measurement.---  Prospective  purchasers  have  a  right  to 
rely  upon  statements  as  to  the  amount  of  ore  in  sight.-'" 

CXXXI.  Ore   Personal    Property. 

"Ore,"  or  other  mineral  product,  becomes  personal  property  wiieii 
detached  from  the  soil  in  which  it  is  imbedded.-^" 

CXXXII.  other   Valuable    Deposits. 

The  term  "other  valuable  dejiosits"  includes  nonnietalliferous  as  well 
as  metalliferous  deposits.--" 

CXXXIII.  Ouster. 

An  entry  by  one  on  the  land  of  another  is  an  "ouster"  of  the  leual 
I  '  ssession  arising  from  the  title,  or  not,  according  to  the  intention  with 

-"*  Book  vs.  Justice  Co.,  supra."'''  The  mining  laws  do  not  prohibit  a  person  from 
initiating  a  location  of  a  mining  claim  by  an  agent,  as  it  is  not  necessary  that  he 
should  personally  act  in  taking  up  a  mining  claim,  or  in  doing  acts  required  to  give 
evidence  of  an  appropriation,  or  to  perfect  the  appropriation.  McCulloch  vs.  Murphy, 
125   Fed.    149,   see,   also,   U.    S.  vs.   California  Midway  Oil   Co.,  supra."'" 

""^Marvel  vs.  Merritt.  116  U.  S.  11;  Hemstead  &  Son.  vs.  Thomas,  supra.""^ 
Courts  can  not  take  judicial  notice  of  what  percentage  of  mineral  can  be  extracted 
from  a  particular  class  of  ore.  This  is  a  matter  of  proof  in  each  particular  case. 
Dixon  vs.  S.   P.   Co.,  42   Nev.  73,   172   Pac.   370. 

■"'  The   Santa   Clara,  siiara."" 

--'The  Santa  Clara,  supra."" 

Courts  will  take  judicial  knowledge  of  the  fact  that  processes  of  crushing,  amalga- 
mating, and  cyaniding  ores  will  not  effect  an  extraction  of  100  per  cent  of  Uie 
meta'lic  content.  What  will  be  a  reasonable  percentage  of  extraction  will  depend 
largely  upon  the  process  used  and  the  character  of  the  ore.  Dixon  vs.  S.  P.  Co., 
supra."-'* 

"'  Mudsill  Co.  vs.  Watrous,  supra  "='  ;  see  Green  vs.  Turner.  S6  Fed.  S37.  As  to 
measurement  of  ore  under  water,  see  Ward  vs.  Eastwood,  3  Cal.  A.  437;   S6  Pac.  742. 

-'Green  vs.  Turner,  supra  ^-"-*' :  see  Southern  Dev.  Co.  vs.  Silva,  125  U.  S  247: 
see.  also.  Jolinson  vs.  Withers,  9   Cal.  A.   52,  9S  Pac.  42. 

^'^  Forbes  vs.  Gracey,  suiyra'-";  see  Waskev  vs.  McNaught,  163  Fed.  92li  ;  Kelvin 
Co.  vs.   Copper  Co.,  Tex.  C.  A.  ;   203   S.   W.   68. 

•^*  Harry   Lode,  supra."' 
8 — 37083 
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which  it  is  done.  If  made  under  claim  and  eolor  of  right,  it  is  an 
ouster :  otherwise  it  is  a  mere  trespass.  In  leiral  lansnage,  the  intention 
UMiides  the  eiitr\'  and  tixes  its  rharai-ter.- '-' 

CXXXIV.  Outstroke    and    Instroke. 

The  term  "outstroke"  means  the  raising  or  removal  of  ore  from  a 
mine  adjoining  the  demised  premises  through  a  shaft  or  opening  on  the 
latter.  The  term  "instroke"'  means  the  right  to  raise  or  take  ore  from 
a  leased  mine  through  the  shaft  or  tunnel  of  an  ad.joiuing  mine.-^^ 

CXXXV.   Pedis   Possessio. 

The  term  "pedis  possessio"  means  aetual  possession.-''* 

CXXXVI.   Photographs. 

1.  Where  a  plain  picture  or  representation  prcdined  by  the  art  of 
photography  is  verified  as  a  correct  representation  of  the  locality  in 
question.-"'  it  is  admissible  in  evidence  to  enable  the  court  or  a  jury  to 
understand  and  apply  the  established  facts  to  the  particular  case.  Such 
photographic  scenes  are  admissible  as  appropriate  aids  to  the  jury  in 
applying  evidence,  whether  it  relates  to  things  or  places.--^"' 

2.  Proving  Photograph.  Testimony  that  a  "photogi'aph"  is  a  correct 
lepreseutation  cf  the  object  .sought  to  be  shown  is  a  sutBcient  foundation 
for  its  admission.  Such  testimony  need  not  neces.sarily  be  given  by 
the  photographer  who  took  or  finished  the  "photograph"  but  may  be 
giveii  by  any  witness  having  sufficient  knowledge  of  the  object  to  say 
that  the  "photograph"  is  a  faithful  representation  thereof.-" 

3.  Common  Practice.  It  is  a  common  practice  to  use  maps,  models 
and  photographs  to  illustrate  evidence.-"" 

CXXXVII.  Pillars  or  Stumps. 

"Pillars"  or  "stumps"  are  the  natural  supports  left  in  the  mine  for 
the  purpose  of  supporting  the  roof.-'" 

CXXXVlll.   Placers. 

The  term  "placers"  as  used  in  the  ^lining  Act,  means  ground  within 
defined  boundaries  chiefly  valuable  for  its  deposits,  metallic  or  non- 
metallic,  in  earth,  .sand  or  gravel,  not  in  place,  that  is,  in  a  loose  state, 
upon  or  near  the  surface  or  occupying  the  bed  of  ancient  rivers  or 
valleys  and  may,  in  most  instances,  be  collected  by  washing  or  amalga- 

=-'- Zerres  vs.  Vanina,  134  Fed.  614.  When  another  enters  upon  a  mining  claim. 
at-serting  ow^ershio  therein,  by  virtue  of  an  alleged  superior  title  based  upon  ;t 
location,  and  exercises  dominion  over  it  to  tlie  exclusion  of  the  rights  of  the  ownt-i 
this  amounts  to  an  ouster.     Bramlett  vs.  Flick.  23  Mont.  95.  57  Pac.  S69. 

=»  Percy  Co.  vs.  Xewman  Co..  300  Fed.  142.  The  rigltt  to  mine  by  instroke  g  ■• - 
to  the  lessee  by  implication,  but  the  right  to  mine  by  outstroke  is  excluded  exot  i  ; 
where  specially  covenanted  for  in  the  lease,  because  in  outstroke  working,  on  th-r 
other  hand,  the  lessee  makes  use  of  lessor's  mine  for  a  purpose  not  implied  in  th-- 
lease.  Such  a  right  can  not  be  inferred.  "White  on  Mines  and  ilining  Remedi' -s. 
§  ISC;  Stewart  on  Mines  and  Mining,  pages  115.  116;  McSwinney  on  Mines.  (5th  ed  i 
page  443;  see.  also.  Barringer  &  Adams.  Mines  and  Mining,  page  5,8.  See.  generall.v 
Sharum  vs  ^"hitehead  Co..  223  Fed.  282;  Schobert  vs.  Pittsburgh  Co..  254  Ul.  474. 
!>S  X.  E.  945;  Trustet-s  vs.  Lehissh  Co.,  236  Pa.  St.  945.  and  see  Baglev  vs.  Republic 
Co..    193    .^la.    219. 

=' Southern  Ry.  Co.  vs.  Hall.  145  Ala.  224.  41  So.  136;  Goldberg  vs.  Brusclii. 
siipr«.'='  The  actual  prtssession  of  a  mining  claim  is  sufficient  evidence  of  title  as 
against  a  mere  intruder.  Campbell  vs.  Rankin,  supra  '""' ;  see.  also.  Del  Monte  i ". 
vs.  East  Chance  Co.,  swpro.'*"' 

='De!erich  vs.  Salt  Lake  Co..  14  Utah  137.  46  Pac.  656. 

=' Harris  vs.  Seattle  Co..  65  Wash.  27.  117  Pac.  601:  Hassam  vs.  Saftord.  82  Vt 
444.    74    .\tl.    197. 

=»■  Berkovitz  vs.  American  River  Co.,   191  Cal.   195.  215   Pac.   675. 

=^  Delerich  vs.   Salt  Lake  Co..  siipra.<^' 

="Xortheast  Co.  vs.  Hunlev.   163  Kv.   817,  174  S.  W.   732. 
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iiijitioii. -'"     In  otlii'i'  Wdi-ds,  tile  liTiii   '■placers"   iiicliulcs  all  forms  of 
deposit  exeeptiiii;'  veins  (ir  lodes  nT  ipiartz  oi-  nllier  roe!;  in  |)laee.-'" 

CXXXIX.   Placer   Location. 

A  "plaeer  location"  is  a  locatimi  of  a  tract  of  laiul  for  the  uiineral- 
beariny;  or  other  valuable  deposits  upon  or  withiu  it  that  are  not  found 
within  lodes  or  veins  in  rock  in  place,  and  is  a  claim  of  a  tract  of  land 
f<ir  the  sake  of  the  loose  deposits  on  or  near  its  snrface.-^- 

CXL.   Placer    Mining. 

■"Placer  niinin<i"  sinqily  is  extractinji'  the  jiold  from  placers,  wherever 
situated — in  dry  channels  and  in  channels  for  the  time  tilled  with 
Avater.  It  does  not  make  the  process  any  the  less  '■jilacer  raininii"' 
that  the  gold  is  found  in  deep  channels,  in  navigable  streams,  (ir  in 
estuaries  or  creeks  and  rivers  where  the  sea  ebbs  and  flows.-*-* 

CXLI.    Pop   Stiots. 

A  "pop  shot"  is  a  shot  by  which  a  boidder  in  a  mine  is  broken  up  by 
l)Iacing  a  stick  of  dynamite  mi  to|)  of  the  Imuhler  and  exploding  it.-" 

CXLI  I.   Preference. 

The  term  "preference"  is  a  familiar  one  under  the  ]iublic  land  laws 
and  means  "exclusive. " -*° 

CXLIM.   Proceedings. 

The  term  "proceedings"  is  broader  than  the  term  "action"  yet  the 
term  "proceedings"  in  the  mining  law  is  used  iu  the  seu.se  of  "action" 
and  refers  to  the  commencement  of  an  action.  And  the  terra  "pro- 
ceedings" is  used  to  enable  a  party  to  institute  such  proceedings  nnder 
the  diiferent  form.s  of  actions  allowed  by  the  state  and  federal  eorxi'ts.  -'"^ 

CXLIV.   Process  of  Mining. 

The  "process  of  mining"  is  the  prospecting  or  developing  of  ground 
■by  shaft,  tunnel,  or  other  opening,  whether  mineral  is  extracted  at  a 
profit  or  at  all;  V)y  ipiarrying;  or  by  dredging  the  bed  or  banks  of  a 
water-way  for  the  jnirpose  of  obtaining  mineral  therefrom.'-*' 

CXLV.   Prospect    Hole. 

A  "pi'o.spect  hole"  adds  nothing  to  the  value  of  the  land  hut  only 
tends  to  show  its  actual  condition.'-*** 

="U.  S.  vs.  Iron  Co.,  i:iS  U.  S.  673;  N.  P.  R.  Co.  vs.  Soderberg,  suitra.''-' 
Clipper  Co.  vs.  Eli  Co..  supra  <"»' ;  Cole  vs.  Ralph,  supra  '"  ;  Gregorv  vs.  Pershliaker. 
7S  Cal.  109.  14  Pac.  401;  Moxon  vs.  "Wilkinson,  2  Mont.  421;  Sullivan  vs.  Soliultz, 
22  Mont.  541.   57  Pac.  279. 

="  Cosmos  Co.  vs.  Gray  Eagle  Co..  104  Fed.  20.  112  Fed.  4,  190  U.  ,S.  301;  Webb 
vs.   American   Co.,   supra  """  ;   Gregor.v  vs.   Pershbaker.   supra.'-"' 

=12  Webb  vs.  American  Co..  supra  "^"  ;  see  Clipper  Co.  vs.  Eli  Co..  supra  '"" ; 
Duffleld  vs.  San  Francisco  Co.,  205  Fed.  4S6  ;  Gregorv  vs.  Pershbaker,  supra  <-'""  ; 
Bay  vs.  Oklahoma  Co..  13  Okla.  429:  73  Pac.  936.  The  rights  conferred  and  the 
conditions  upon  which  tliey  are  held  are  different  in  placer  claims  and  lode  claims. 
U.  S.  vs.  Iron  Co.,  supra.'-'"* 

="  Ball  vs.  Tolman.  supra.'"''  See,  also,  Richen  vs.  Davis,  76  Or.  311,  14S  Pac.  1130. 

="  Batesel  vs.   American  Zinc  Co.,   190  Mo.   A.   231,   176   Sev.  447. 

="  Morrison,  36  L.  D.  12S  ;  see  U.  S.  vs.   Forrester.  211  U.  S.  403. 

^"■•Mars  vs.  Oro  Fino  Co..  7  S.  I).  617,  65  N.  W.  19.  see  Chambers  vs.  Harrington, 
supra  '""  ;  Cronin  vs.  Bear  Creek  Co.,  3  Ida.  614.  32  Pac.  204  ;  Mattingly  vs. 
Lewisohn,  13  Mont.  508,  19  Pac.  310;  Golden  Fleece  Co.  vs.  Cable  Con.  Co.,  12 
Nev.    312. 

-*•  Johnson  vs.  California  Lustral  Co.,  supra.''"'''' 

="  Tyson  Creek  Co.  vs.  Empire  Mill  Co..  31  Ida.  5S0,  174  Pac.  1006.  For  tlie  value 
of  a  prospect  hole  for  oil,  caused  to  be  drilled  by  a  lessee  of  oil  and  gas  lands,  but 
not  completed,  see  North  Healdton  Co.  vs.  Skelley.  Okla.  .  15S  Pac.  1182. 
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CXLVI.   Prospecting  and   Mining. 

"Prospeetiuar'"  and  "iiiinini,'"'  aiv  generic  terms  wliicb  inelude  the 
wliole  mode  of  obtaiuiiiu  metals  and  minerals.-^'' 

CXLVII.  Protestant. 

A  pei-son  who  has  tiled  no  ' '  adverse  claim ' '  during  the  period  of  publi- 
cation and  comes  forward  and  presents  objections  to  the  granting  of 
a  patent  is  a  "protestant. "" -'"' 

CXLVIII.   Provisional    Locations. 

A  location  can  not  depend  for  its  validity  upon  the  subsequent  for- 
feiture or  abandonment  of  the  claim  by  the  present  claimant.-^' 

CXLIX.   Public  Domain. 

The  term  "'public  domain"  is  equivalent  to  the  term  "public 
land.'-  -'='- 

CL.  Public  Land. 

The  term  "'public  land""  as  used  in  the  legislation  of  congress  means 
such  lands  as  are  subject  to  appropriation  as  a  mining  claim  ^^  or  sub- 
ject to  sale,  or  other  disposition,  under  the  general  laws.'^* 

CLI.   Public  Mineral   Land. 

"Public  mineral  land"  is  land  belonging  to  the  United  States  con- 
taining a  deposit  of  mineral  in  some  form,  metalliferous  or  nonmetal- 
liferous,  in  quantity  and  quality  sufficient  to  justify  expenditures  in  the 
effort  to  extract  it  and  subject  to  occupation  and  pui-chase  under  the 
mining  laws."^'' 

CLII.  Public   Land  and    Public   Use. 

There  is  a  clear  distinction  between  public  lauds  and  lands  that  have 
been  severed  from  the  public  domain  and  reserved  from  sale  or  other 
disposition  under  general  laws.  Sueli  reservation  severs  the  land  from 
the  mass  of  the  public  domain  and  appropriates  it  to  a  "public  use."  -^" 

CLIII.  Pusher — Jigger    Boss. 

"Pusher"'  or  "jigger  boss"  is  a  term  used  in  mining  parlance  to 
designate  one  who  is  engaged  for  the  purpose  of  encouraging  or 
hastening  the  miners.^^' 

="  Williams  vs.  Toledo  Co.,  25  Or.  426.  36  Pac.  426;  see  Bishop  vs.  Baisley, 
supra."'" 

="  Smuggler  Co.  vs.  Trueworthy  Lode  Claim.  19  L.  D.  356:  see  Tilden  vs.  Inter\'enor 
Co..  1  L.  D.  572. 

="  Mason  vs.  Washington-Butte  Co.,  214  Fed.  32;  Rooney  vs.  Barnette,  200  Fed. 
700  ;  see,  also.  Slavonian  Co.  vs.  Perasich.  7  Fed.  232. 

=  Barker  vs.  Harvev.  181  U.  8.  490. 

===  5  U.  S.  Comp.  St.,  p.  5414,  §  4614.  See  Erhardt  vs.  Boaro,  supra  <*> :  Deffebaeh  vs. 
Hawke.  supra  '■'"> ;  see,  also.  South  End  Co.  vs.  Tinney,  supra.'""'  Land  not  known 
to  be  mineral  is  not  "'public  mineral  land  "  within  the  meaning  of  the  statute.  Smith 
vs.    Hill.    89    Cal.    129,    26    Pac.    644. 

="  Newhall  vs.  Sanger,  92  U.  S.  761 :  Barden  vs.  X.  P.  R.  Co.,  154  U.  S.  2SS  ;  U.  P.  R. 
Co.  vs.  Harris,  215  U.  S.  3SS ;  McFadden  vs.  Mt.  View  Co.,  97  Fed.  670;  U.  S.  vs. 
Blendauer.   122  Fed.  703. 

In  tlie  legislation  concerning  the  public  lands  it  has  been  the  practice  of  congress 
to  make  a  distinction  between  mineral  lands  and  other  lands,  to  deal  with  them 
.ilong  different  lines  and  to  withhold  mineral  lands  from  disposal  save  under  the  laws 
specially  including  them,  U.   S.  vs.  Sweet.  245  U.  S.  567. 

=»  Pacific  Coast  Co.  vs.  N.  P.  R.  Co..  supra  '"' ;  see  Deffebaeh  vs.  Hawke,  supra  '~  . 
.\lford  vs.  Barnum,  45  Cal.  482.  Federal  statutes  opening  mineral  lands  to  entry 
apply  to  only  such  lands  as  tlie  United  States  has  indicated  are  held  for  disposal 
under  land  laws.     Oklahoma  vs.  Texas,  258  tj.  S.  574. 

==*U.  S.  vs.  Tygh  Co..  76  Fed.  693. 

^J'Ryan  vs.  Manhattan  Co..  38  Nev.  92,  145  Pac.  908. 
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CLIV.  Quarry. 

A  ''(luarry"  in  its  proper  significance  is  a  "stone  mine''  -""^  an<l  may 
lu>  located  as  a  placer  claim. -'''"  It  is  distinguished  from  a  mine  in  tin;  fact 
that  usually  it  is  open  at  tlic  top  and  fi-nnt,  and  in  the  ordinary  accepta- 
tion of  the  term,  in  the  character  of  the  material  extracted.^"" 

CLV.   Real    Property. 

The  term  "real  property"  includes  mining  claims, ^''^  dumps,-''-  watci- 
rights,-"^  and  ditches.-''* 

CLVI.   Relinquishment. 

A  "relinquishment"  turns  the  land  hack  to  the  United  States,  and  . 
with    it    eviM-y    right,    [losscssury    nr    nt lierwise,    that    the    relin([nisher 
enjoyed.-'"''' 
CLVII.   Rule  of   Approximation. 

The  "rule  of  approximation"  now  is  ajiplieable  to  placer  mining  loca- 
tions and  entries  upon  surveyed  lands,  to  be  ai)i)lied  on  the  basis  of 
ten-acre  legal  subdivisions."'"''' 

CLVIII.  Saddle. 

A  "saddle"  is  a  peculiar  formation  of  sand  slate  found  an  shale  or 
sand  rock  and  may  be  surrounded  by  soapstone.  The  under  or  exposed 
side  of  a  saddle  looks  like  natural  rock,  but  its  upper  side  is  smooth, 
having  no  particular  bond  with  the  sand  rock  with  which  it  is  embedded, 
and  is  liable  to  fall  out  of  its  place;  a  fall,  however,  producing  no  other 
derana'ement  of  the  surrounding  parts  of  the  room  from  which  it 
falls.=«' 

CLIX.  Salines. 

Salt  mines  of  rock'  salt,  mineral  springs,  salt  springs,  salt  beds  and 
salt  rock  all  come  within  tlie  meaning  of  the  general  term  " salines. "■■^'"* 

CLX.  Salting. 

"Salting"  consists  in  placing,  usually  surreptitiously,  valuable 
mineral  from  a  foreign  source  in  sueh  form  and  place  within  the  claim 
as  the  characteristics  of  the  latter  may  recpiire,  or,  in  like  uuiuner, 

•■■'In  re  Kelso,  147  Cal.  609.  S2  Pac.  241;  see  Quincy  Co.,  147  Fed.  279;  see. 
LTfiierally,  Nephi  Co.  vs.  Juab  County,  33  Utah  114.  93  Pac.   53. 

='"  Pacific  Coast  Co.  vs.  N.  P.  R,  Co.,  swjJi-a  ""' ;  Meiklejohn  vs.  Hyde,  42  L.  D.  147  ; 
l-'reezer  vs.  Sweeney.  8  Mont.  233,  21  Pac.  20  ;  see  Clark  vs.  Ervin,  17  L,.  D.  S.tO. 
Si'p.  generally,  Burdick  vs.  Dillon,  144  Fed.  741,  U.  S.  vs.  Ohio  Oil  Co..  240  Fed.  996. 

-«"  In  re  Kelso,  supra '""  :  see.  generally,  Bell  vs.  Wilson,  V.  R.  1  Ch.  309  ;  Davill 
vs.  Roper.  24  L.  J.  Ch.  779;  Glasgow  vs.  Fairie.  swpra  ""«• ;  American  Onvx  Co..  42 
I..  D.  417;  Marvel  vs.  Merritt.  116  U.  S.  11.  Heysradt  vs.  Delaware  Co..  151  Fed. 
::i;l;  J.  M.  Guffey  Co,  vs.  Murrel,  supra  "">:  Shaw  vs.  Wallace.  25  N.  J.  I«iw 
ii;2;  Miller  vs.  Chester  Co.,  supra"";  Rutledge  vs.  Kress,  17  Super.  Ct.  495;  Murray 
\  s.   Allred,   supra/^^^^ 

■'"'Bradford  vs.  Morrison,  212  U.  S.  395;  see  Jones  vs.  Peck,  supra,""^  and  see 
\'an    Ness  vs.   Rooney,   160   Cal.    131,   116   Pac.   392. 

"-Savage  vs.  Nixon,  supra'"'";  Steinfeld  vs.  Omega  Co.,  supra,"'"  see,  also, 
Manson  vs.   Davton.    153    Fed.    263. 

-"'-  Bree  vs.  Wheeler.  4  Cal.  A.  109.  61  Pac.  782. 

="<  Gest  vs.  Packwood.  34  Fed.  368;  Smith  vs.  O'Hara.  43  Cal.  371;  Burnham  vs. 
Freeman.   11   Colo.   601.   17  Pac.  761. 

■-"'''Mass   vs.    Dowman.    176    U.    S.    413;    Robinson    vs.    Lundrigan.    227    TJ.    S.    ISO; 
Kendall  vs.  Bunii.ll.  56  Cal.  .■\.  112.  205  Pac.  7S.     For  in.sufflcient  form  of  a  relin<iuisli- 
nviit    s.  .     r.nj,,i,|,i.  s    v.s.    Heilin.    50    L.   D.    165. 
■■■   M.'lMiii  i.  K    '  ii!    Co.,   44   W   D.   340. 

I.'limi.  V  i\].  ^  I-,!.  VS.  Wasko.  231  Fed.  42.  4S. 
'■  SmuIIiw.  SI,  Ml  Co.,  14  U  D.  60:!.  The  term  '•mineral  lands"  is  one  or  broader 
.■^ignitiraiice  tlian  tlie  words  "lands  on  whioli  are  situaleil  any  known  salines  or 
mines."  and  the  former  refers  to  a  class  of  lands  rather  than  to  specified  trai-ts  rr.'isily 
ascertainable,  not  only  bv  the  Land  Department,  but  bv  tlie  applicants  themselves. 
Old  Dominion  Co.  vs.  Haverly.  11  Ariz.  254,  90  Pac.  333;  sci  ' 
Eagle  Co..  s^ipra.'^^^^ 
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tampering  with  the  samples;  of  ore  or  mineral  taken  therefrom  or  with 
the  assays  thereof,  or  the  amalgam  or  other  matter  in  the  mill  or  other 
reduction  works,  with  the  intent  and  for  the  purpose  to  thereby  give 
increased  apparent,  bnt  misleading  and  inflated  value  to  the  property, 
which  is  the  subject  of  the  option  or  contract  of  sale  thereof  and  so 
induce  its  sale  at  a  price  greater  tlian  its  mineral  value  warrants.-**^ 

CLXI.  Salt  Lick. 

A  "salt  lick''  is  so-called  in  the  western  country  from  the  fact  that 
deer  and  other  wild  animals  resort  to  it,  and  lick  or  drink  the  brackish 
water.  And  in  this  respect  no  distinction  is  perceived  between  a  "lick" 
as  frequently  iised  and  a  ' '  salt  spring. ' '- '" 

CLXII.  Safe   Appliances. 

The  term  "safe'"  wlien  used  in  respect  to  appliances  to  be  furnished 
by  an  employer  to  an  employee  means  "reasonably  safe."'  and  "rea- 
sonably safe"  means  such  tools  as  are  in  general  use  among  employers 
of  ordinary  caution  and  prudence  in  the  same  line  of  business  under 
the  .same  circumstances.-'^ 

CLXI  1 1.  Safe   Place. 

The  rule  that  a  mine  operator  or  other  employer  miLst  exercise 
reasonable  care  to  furnish  a  muier  or  an  employee  with  a  "safe  place" 
in  which  to  work  doe.-;  not  apply  where  the  miner  or  employee  is  himself 
creating  the  place  in  which  he  works,  or  where  the  danger  was  such 
as  was  created  by  the  miner  or  employee  in  the  jirogress  of  his  work.-'- 

CLXIV.  Scrip. 

1.  "Scrip.""  sometimes  called  "indemnity  certificates""  and  sometimes 
"land  Avarrants,"  is  a  document  created  by  legislative  enactment, 
whereby  the  holder  thereof  is  entitled  to  aecpiire  public  nonniineral 
land,  in  the  certain  quantity  therein  named  upon  its  surrender  to  the 
officers  of  the  land  office  for  the  district  of  lands  subject  to  sale  and 
wherein  the  selected  lands  may  lie,  or  as  otherwise  provided  by  the  law 
authorizing  its  creation.-"^ 

2.  Selection.  The  "scrip"  may  be  laid  upon  unoceu]Med  surveyed  or 
unsurveyed  nonniineral  land  -'^  as  the  terms  of  the  particular  act  pro- 
viding for  its  issuance  may  permit.  "When  the  entry  is  made  the  land 
is  withdrawn  from  the  public  domain.-"^ 

■i.  Assignment  and  Sale.  The  "scrip."'  generally,  is  subject  to  assign- 
ment and  sale  in  the  open  market.  Its  price  per  acre  is  governed  by  the 
law  of  supply  and  demand. 

4.  Guarantee.  The  seller  of  the  ".scrip""  should,  properly,  guarantee 
its  acceptance  by  the  government,  as  the  doctrine  of  "bona  fide  pur- 
chaser"' does  not  apply  to  one  who  purchases  the  "scrip."  -'" 

^"  See  Schamel  on  Mining  Law.  page  31S  ;  Mudsill  Co.  vs.  Watrous,  supra.'"'  See, 
also.  Southern  Development  Co.  vs.  Silva.  stioro  <="  ;  Cook  vs.  Johnson.  3  Alaska  519; 
Healey  vs.  Rupp.  sttpra/*-* 

"<■  Indiana  vs.  ililler.  13  Fed.  Cas.  7022:  see.  also,  Xew  Mexico.  35  L.  D.  5. 

="'  Livelv  vs.  .American  Co..  137  Tenn.  261.  191  -S.  W.  977. 

=^New  Hughes  Co.  vs.  Gray.  173  Ky.  337.  191  S.  W.  79:  !9ee.  also.  Big  "Vein 
Co.  vs.  Repass.  i.TS   Fed.   334. 

^'  See  Opinion.   2S   L    D.   472. 

^-  Weise.  2  C.  I.,.  O.  130  :  Vane.  2  C.  L.  O.  17S  :  Letter.  3  C.  L..  O.  .S3  ;  see  Burgess. 
20  L.  T).  .i02:  Florida.  4,i  L.  D.  4G9  ;  Van  Dyke  Co.  vs.  Malott.  .50  L.  D.  326;  Martin. 
4S  I.    D.   277. 

='=  .Tames  vs.  Oermania  Co..   107  Fed.  59i. 

^^^  Petti  grew.  2  L.  D.  .">9S:  see  James  vs.  Germ.ania  Co..  supra  '""  ;  Van  Dyke  Co.  vs. 
Malott.  siinra.'-'"  For  case  involving  "scrippers"  and  oil  locators,  see  McLemore  vs. 
Express   Co..    supra.*''' 
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CLXV.  Seam. 

In  i;eoloy.v  m  tliiii  lay<'i-  ov  stratum  i>\'  ro-k  is  called  a  "scaiii."     'Plic 
term  is  also  applied  to  eoal.     "Wmii  (U-  coal,"  "coal  bed"  and  "coid 
seam"  are  equivalent  terms.-'" 
CLXVI.  Shift. 

The  word  "shift"  means  a  set  of  woi-kmen  who  work  in  turn  with 
other  shifts,  as  a  night  shift.-'''     It  means,  also,  a  day's  work.-''' 

CLXVII.  Shift    Boss. 

The  term  "shift  boss"  means  a  master  workman  who  directs  the  work 
of  the  set  of  men  engaged  upon  a  particubir  shift:  that  is,  the  set  of 
workmen  who  work  in  turns  with  otiier  sets.-'"' 

CLXVIII.  Shoestring  Location. 

A  ■'shoestring  location"  is  a  lo<'ation  of  a  long  and  narrow  strip  of 
mineral  land.-*'^ 

CLXIX.  Skips, 

"Skips"  or  cars  are  operated  from  the  surface  by  cables  attached  to  a 
drum  which  in  turn  is  operated  by  an  engine.  The  cars  or  "skips"  are 
used  by  the  employees  of  the  mine  owner  to  enter  and  leave  the  mine 
and  also  for  the  lowering  of  supplies  into  and  the  taking  of  ore  from 
the  mine.-*^ 

CLXX.   Slag. 

"Slag"  is  a  refuse  from  metallic  ores  after  being  smelted.-^-' 
CLXXI,  Slope, 

The  term  "slope"  in  a  mining  statute  or  lu  mining  parlance  means 
an  inclined  way,  passage,  or  opening  used  for  the  same  purpose  as  a 
shaft  and  is  sometimes  used  as  embracing  the  main  haulasrc  passageway, 
whether  inclined  or  level.-'* 

'"Chapm.an  vs.  Mill  Cret-k  Co..  54  W.  Va.  193.  4«  S.  E.  263.  The  discovery  of 
seams  containing  minei-al-lieai  ing  rock  similar  in  character  to  seams  or  veins  of 
mineral  matter  that  had  induced  other  miners  to  locate  claims  in  the  same  district, 
and  which  by  development  were  found  to  be  a  part  of  a  well-defined  lode  or  vein 
containing  ore  ot  great  value,  constitutes  a  discovery.  Jefferson-Montana  Co..  41  L.  D. 
320   snpra  "*'*  ;    see  Harper  vs.    Hill,  snpra.'^^^ 

A  discovery  made  in  running  a  tunnel  where  there  were  small  seams  of  iron  oxide, 
quartz,  and  small  quantities  of  carbonate  "f  lead,  and  where  tlie  indications  were  ol: 
a  character  which  the  miners  of  that  disiiiri  wnnld  I'ldl.i^-  in  i]f  i\i'.ii:i  i  ion  ot 
finding  ore.  and  where  the  rock  in  sucli  s.^ms  \\:i^  dJiTiiint  fnnn  iln  imiiiiii\  rock, 
■ind  where  such  seams  were  similar  in  rli:i  imiM-  lo  ili.'  fi,:iiii.-,  or  \r,ny  m|  iiiinoral 
matter  that  has  induced  other  miners  to  IticLlc  tl.ilni^  in  tlie  s.inu  diyUicL.  i.s  a. 
sufficient  discovery  to  justify  a  belief  in  the  existence  of  a  lode  or  vein  of  great 
value,  and  to  show  that  the  location  was  made  in  good  faith  and  not  upon  a  cori- 
.iectural  or  imaginary  existence  of  a  vein  or  lode,  which  can  not  be  permitted. 
Shoshone  Co.  vs.  Rutter.  sunra '""  ;  see  King  vs.  Amy  Co.,  152  U.  S.  227;  Lange 
vs.  Robinsin.  14S  Fed.  802  ;  Jefterson-Montana  Co.,  41  L,.  D.  322.  In  any  case  it  may 
lie  an  open  question  whether  a  location  includes  lands  valuable  for  minerals.^  or 
whether  it  is  based  upon  a  barren  seam  or  fissure.  Montana  Co.  vs.  Migeon.  HS  Fed. 
814  :  Rough  Rider  Claims.  41  L.  D.  253  ;  see  Madison  vs.  Octave  Oil  Co.,  sui>ra."-> 
i)9   Pac.   176. 

■■»  .Johnson  vs.  Butte  &  S.  Co.,  s«»rrt."" 

='»  Haney  vs.  Texas  Co.,  Tex.  C.  A.  .   207  S.  W.  375. 

-*'*  Johnson  vs.  Butte  &  S..  s7(wro.'^='' 

="  Hanson  vs.  Craig,  17n  Fed.  65,  Snowflake  Fraction,  37  L,.  D.  250.  See  Dnpps 
vs.  Allison's  Co.   45  Cal.  A.   95.  187  Pac.   448. 

=«2  Moreno  vs.  New  Guadalupe  Co.,  35   Cal.  A.  744,   liO  Pac.   lOSS. 

="  Baltimore  Co.  vs.  Carneirie  Co..  251  Fed.  6S5.  The  term  "tailings  has  been 
construed  as  including  slag.  Boston  Co.  vs.  Montana  Co..  121  Fed.  52G.  The  owner 
of  material  like  slag,  the  refuse  of  mineral  deposit  dug  from  the  earth,  run  through 
a  mill,  and  then  dumoed  upon  the  surface  of  contiguous  land,  may  be  treated  and 
dealt  with  as  mere  personalty,  which  the  owner  may  sell  and  deliver  as  any  other 
personal  property  su.sceptible   of  manual    delivery.      Manson  vs.    Dayton,  s»j)ra.  -  ■ 

-'^*  Roberts  vs.  Tennessee   Co.,    255    Fed.   471. 
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CLXXII.  Smelter    Returns. 

The  phrase  "smelter  returns"  in  a  contract  means  returns  from  the 
ore,  less  the  smelting  charges,  without  dechictiug  transportation 
charges.-'^ 

CLXXIII.  Smelting. 

"Smelting""  by  its  derivation  is  synonymous  with  "melting."  Wlien 
metallic  ores  are  exposed  to  heat,  and  such  reagents  as  develop  the  metal, 
it  is  called  "smelting"  in  contradistinction  from  the  mere  application 
of  heat,  causing  the  ore  to  become  fluid,  which  is  called  "  smelting.  "^'^ 

CLXXIV.  Stabber. 

The  term  "stabber"'  is  employed  in  the  work  of  tubing  oil  and  ga.s 
wells  to  the  person  whose  duty  it  is  to  guide  the  joints  suspended  by  a 
rope  from  the  derrick  to  connect  with  other  joints,  placed  in  the  well.^^' 

CLXXV.  Sludge. 

"Sludge"'  i.sa  murky  colored  sediment  flowing  from  the  operations 
of  a  lead  and  zinc  mining  plant."** 

CLXXVI.  Stake. 

A  "stake"  is  not  a  post.  The  latter  signifies  more  permanence,  and  to 
stick  it  in  the  ground  requires  more  effort  and  outlay  than  to  drive 
down  a  stake.  It  suijgests  larser  proportions,  is  more  readily  seen  than 
a  stake. -*^ 

CLXXVIl.  Stope. 

The  term  "stope"  is  defined  as  the  working  above  and  below  a  level 
where  the  mass  of  the  orebody  is  broken — also  an  excavation  for  the 
extraction  of  ore.  A  stope  is  the  very  antithesis  of  a  shaft,  tunnel, 
drift.,  winze  or  other  similar  excavation  in  a  mine.  ^'° 


=»=  Frank  vs.  Bauer,  19  Colo.  A.  445,  75  Pac.  930;  see.  also.  Guild  Co.  vs.  Mason.  115 
Cal    95    46  Pac.   901  :   Con.  Karsas  Co.  vs.   Gonzales,   50   Tex.  A.   79,  109   S.  W.   946 ; 
B'a'nck  vs.  Pioneer  Co..  9S  Wash.  261.  159  Pac.  1077. 
■  =»«  Lowrev  vs.  Cowles  Co..   6S  Fed.   369.  Id.   79  Fed.  331. 

The  business  of  smelting  is  a  part  of  tlie  operation  of  mining,  although  it  may  be 
distinct  from  that  of  digging  or  mining  the  ore.  U.  S.  vs.  Gratiot,  39  U.  S.  53S  :  U.  S. 
vs    United  Verde  Co.,  196  U.  S.  212;  U.  S.  vs.  Richmond  Co..  40  Fed.  415. 

'=*•  Lone  vs.  Folev,   S2  W.  Va.  502.  96  .S.  E.  794. 

=M  Dickensheet  vs".  Chouteau  Co.,  200  JIo.   A.   150.   202   S.  W.   625. 

=^U.  S.  vs.  Sherman,  supra.""'  See  Upton  vs.  Larkin,  7  Mont.  449.  17  Pac.  728. 
Paiol  evidence  in  case  of  uncertain  and  disputed  boundaries  is  not  admissible  to  show 
11  stump  as  a  monument  where  the  record  calls  for  a  post.  Pollard  vs.  Shively, 
supra  <**' :  Duncan  vs.  Eagle  Rock  Co..  suora.""' 

»» Creede  Co.  vs.  Hawman.  33  Colo.  A.  125.  127  Pac.  926;  Mesich  vs.  Tamarack 
Co.  1S4  Mich.  363.  151  N.  W.  565.  In  Fisher  vs.  Central  Co..  156  Mo.  479.  56  S.  W. 
1107,  tiie  word  "stope"  is  defined  to  mean  "tlie  excavation  made  in  a  mine  to  remove 
the  ore  wliich  has  been  rendered  accessible  hv  the  shaft  or  drift."  Mr.  Schamel.  in 
his  work  on  Mining  Law  (page  19>,  says:  ''The  idea  of  a  stope  implies  that  the 
e.\Qavation  is  temporarj-  and  only  kept  open  until  the  ore  is  removed,  after  which  it 
is  allowed  to  cave  in  or  become  filled  with  waste  rock.  etc..  while  shafts  or  drifts  are 
permanent  openings  for  passing  to  and  from  the  place  where  mining  is  being  done 
and   for  transporting  the  mineral." 

"Overhand  sloping"  is  a  method  of  working  out  the  contents  of  a  vein  by  advancing 
from  below  upward,  the  miner  being  thus  always  helped  by  gravity.  It  is  the  method 
most  commonly  employed.  That  part  of  the  material  thrown  down  which  is  worth 
saving  is  raised  to  the  surface,  and  the  refuse  rock  (attle  or  deads)  resting  on  the 
stuUs  remains  in  the  excavation,  helping  to  support  the  walls  of  the  mine,  and 
giving  the  miner  a  place  on  which  to  stand.     Cent.  Diet. 

"Underhand  sloping"  is  excavating  the  ore  by  working  from  above  downward.  In 
underhand  sloping  everything  loosened  by  blasting  has  to  bs  lifted  up  to  be  got  out 
of  the  wav.  The  advantage  of  this  method  is  that  in  case  the  ore  is  Aery  valuable 
less  of  it  need  lie  lost  bv  its  getting  so  mixed  with  the  attle  that  it  can  not  be  nicked 
out.       Cent.    Diet. 

\  "filled  stope"  may  be  defined  as  one  where  waste  rock  is  left  on  the  floor 
of  the  stope.  thus  raising  the  floor  as  the  work  proceeds.  Creede  Co.  vs.  Hawman. 
supra. 
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CLXXVm.  strikes. 

1.  A  "strike""  is  a  combined  eft'ort  among  workmen  to  compel  the 
employer  to  the  concession  of  a  certain  demand  by  preventing  the  con- 
duct of  his  business  until  compliance  with  the  demand. -""^ 

2.  Strikes  Lawful.  A  "strike""  is  lawful.  It  onlj' becomes  unlawful 
when  the  means  employed  to  carry  it  out  are  unlawful,  or  when  it 
maliciou.sly  is  originated  to  attain  an  unlawful  end.-"- 

•3.  Right  of  Employees  to  Strike.  An  employee,  or  any  number  of 
I'lnployees.  in  the  absence  of  a  contract  to  work  a  definite  time,  has  a 
right  to  quit  the  service  of  the  employer  without  any  reason,  or  for  any 
reason  he  may  regard  satisfactory  to  himself.  The  employees  of  a  min- 
ing company  have  a  right  to  protest  to  the  employer  against  the  employ- 
ment or  retention  of  a  nonunion  employee  and  to  make  the  discharge  of 
such  nonunion  employee  a  condition  to  their  continuation  in  his 
employment.  That  unless  such  nonunion  employee  is  discharged  the 
union  employees  will  strike,  or  the  eiiuivalent.  will  simultaneously  cease 
to  work.  If,  under  such  circumstances,  the  nonunion  employee  is  dis- 
i-harged  by  the  common  employer  he  has  no  cause  of  action  against 
either  the  union  as  an  organization  or  the  members  thereof  as 
indi\iduals.-'^ 

4.  Labor  Unions.  The  growth  and  necessities  of  the  great  labor 
organizations  have  brought  affirmative  legal  legislation  of  tlieir  e-xistence 
and  usefulness  and  provision  for  tlieir  protection,  which  their  members 
liave  found  it  necessary.  Their  right  to  maintain  "strikes,"  when  they 
I'o  not  violate  the  law  or  the  rights  of  others,  has  been  declared.-"* 

5.  Acts  Enjoined.  When  officers  and  agent.s  of  the  United  Mine 
Workers  of  America  attempt  to  reorganize  and  unionize  a  mine  the 
operator  is  entitled  to  an  injunction  restraining  them  fi-om  acts  and 
conduct;  (1)  Interfering  or  attempting  to  interfere  with  his  miners 
for  the  purpose  of  unionizing  the  mine  without  his  consent,  by  repre- 
senting to  the  miners  employed  that  they  will  suffer,  or  are  likely  to 
suffer  some  loss  or  trouble  in  continuing  in  or  in  entering  the  employ- 
ment of  the  operator  by  reason  of  his  not  recognizing  the  union  or 
because  he  runs  a  nonunion  mine:  (2)  interfering  or  attempting  to 
interfere  with  the  operator's  miners  employed  for  the  purpose  of  union- 

_  ="  Farmers  Co.  vs.  N.  P.  R.  Co..  60  Fed.  802  :  see.  also.  Longshore  Co.  vs.  Howell, 
-■''  Or.  527.  The  term  "legal  strike"  has  been  said  to  mean  a  strike  declared  in  our- 
■iiance  of  the  rules  of  the  order.  Toledo  Co.  vs.  Penn.  Co..  54  Fed.  733.  The  inter- 
nption  of  operations  hv  strikes  is  provided  for  in  S§7  (2  Supp.  U.  S.  Comp.  St., 
'    1406.   §  46405ee.)   and  §  11    (Id.  p.   1408.  §   4fi40Jee)   of  the  Land  Leasing  Act. 

■"  Kolley  vs.  Robinson.  1S7  Fed.  415.     To  instigate  a  sympathetic  strike  in  aid  of  a 

' "  lycott    is  not  permissible  under   the   Clayton   .\ct.   prohibitin,?  injunctions  in  certain 

is-es.     Pacific  Co.  vs.  International  Typo.  LTnion.  125  Wash.  273.  216  Pac.   358.     The 

risht  of  an  employee  to  strike  does  not  give  an  outsider  a  right  to  instigate  a  strike. 

-Monteomery  vs.  Pacific  Electric  Co.,  293  Fed.  683. 

=»=  Roddy  vs.  United  Mine  Workers  of  .\merica.  41  Okla.  621,  139  Pac.  126:  see. 
.^Iso.  Mitchell  vs.  Hitchman.  245  U.  S.  229:  Bittner  vs.  West  Virginia  Co..  214  Fed. 
717;  It  is  the  right  of  every  man  to  engage  to  work  for  or  to  deal  with  any  man 
or  class  of  men  as  he  sees  fit.  whatever  his  motive  or  whatever  the  resulting  injury, 
without  bejpir  held  in  any  way  accountable  therefor.  Parkinson  vs.  Building  Trades. 
154  Cal.  599,  98  P,ac.  1027:  Pierce  vs.  Stablemen's  Union,  156  Cal.  75.  103  Pac.  ?"4, 
These  rights  mav  be  exercised  in  association  with  others  so  long  as  thev  have  lo 
unlawful  object  in  view.  Overland  Co.  vs.  L^nion  Lith,  Co.,  57  Cal.  A.  366.  ^07 
Pac.    412. 

-"United  Mine  Workers  of  .America  v.s.  Cnronado  Co..  25'i  V.  S.   385. 

I^nion  miners  ha\-e  a  right  l>v  peaceful  methods  to  persuade  other  miners  not  to 
work  in  a  non-union  mine  :  but  thev  have  no  rieht  to  attempt  such  result  by  violence 
or  intimidation.  .\  mining  company  is  within  its  rights  in  refusing  to  employ  u'"'or 
men  and  in  discharging  those  who  join  a  union,  and  the  comnany  is  entitled  to 
protection  against  unlawful  invasions  of  such  rights,  Tosli  vs.  West  Kentucky  Co., 
252  Fed,  44,  Foi"  a  disrussion  of  the  relative  rights  of  mine  owners  and  miners,  see 
Mitchell    vs.    Hitchman    Co..    214    Fed,    715:    Bittner   vs.    West  Virginia    ^o„    suiyra.'-'^^ 
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izing  the  mine  without  his  consent  and  in  aid  of  such  purpose  kuow- 
iugly  and  wilfully  bringing:  about  the  brealnng  by  the  miners  of  eon- 
traets  of  service  known  to  exist  with  the  employer  and  present  and 
future  employees;  (3)  knowingly  and  wilfully  enticing  the  operator's 
employees  to  leave  his  service  on  the  ground  tliat  he  does  not  recognize 
the  T'nited  ^line  Workers  of  America  or  runs  a  nonunion  mine:  (4) 
interfering  or  attempting  to  interfere  with  the  operator's  employees 
so  as  knowingly  and  wilfully  to  l)ring  about  the  breaking  by  the 
employees  of  their  contracts  of  service  known  to  exist,  especially  from 
knowingly  and  wilfully  enticing  tlie  employees  to  leave  the  employer's 
service  without  his  consent;  (5)  trespa.ssiug  on  or  entering  upon  the 
grounds  and  premises  of  the  employer  or  liis  mine  for  the  purpose  of 
interfering  therewitli  or  hindering  or  obstructing  the  business  or  with  Mi 
the  purpose  of  compelling  or  inducing  by  force,  intimidation,  violence,  H 
or  abusive  language  or  persuasion,  any  of  the  employer's  employees  ™ 
to  refuse  or  to  fail  to  perform  their  duties  as  .sucli ;  (6)  compelling  or 
inducing  or  attempting  to  compel  or  induce  by  threats,  intimidation,  or 
abuse  or  violent  language,  any  of  the  employer's  employees  to  leave  his 
service  or  to  fail  or  refuse  to  perform  their  duties  as  such  employees  or 
compelling  or  attempting  to  compel  by  like  means  any  person  desiring  to 
seek  employment  at  the  employer's  mine  and  works  from  so  accepting 
employment  therein.  -''^ 

6.  Per.sons  Bound  by  Injunction.  An  in.junction  is  binding  not  only 
upon  the  partioilar  persons  named,  but  upon  all  persons  participating 
in  the  acts  charged  and  mentioned  therein  who  have  actual  knowledge 
of  the  injunction ;  and  all  such  persons  may  properly  be  punished  as 
for  contempt  of  court  in  violating  the  injunction.""" 

CLXXIX.  Superintendent. 

A  "superintendent"  is  one  who  superintends:  a  director:  an 
overseer.-'" 

CLXXX.  System. 

Tlie  term  "system"  or  "" general  system  of  work"  means  simply  this: 
that  the  work  as  it  is  commenced  on  the  ground  is  such  that,  if  con- 
tinued, will  lead  to  a  discovery  and  development  of  the  veins  or  ore- 
bodies  that  are  supposed  to  be  in  the  claim,  or,  if  these  are  known,  that 
the  work  will  facilitate  the  extraction  of  the  ores  and  mineral.-'"' 

=^- Mitchell  vs.  Hitchnian  Co.,  supraS-'*^*  A  restraining  order  against  picketing  ■will 
advise  labor's  earnest  advocates  that  the  law  does  not  look  with  favor  on  an  enforced 
discussion  of  the  merits  of  the  issue  between  individuals  who  wish  to  work,  and  the 
.srroups  of  those  who  do  not.  under  conditions  which  subject  the  individuals  to  work 
to  a  severe  test  of  their  ner^■e  and  physical  strength  and  courage.  American 
Foundries  vs.  Tri-State  Council.  257  U.  S.  206.  The  "Clayton  Act."  (§20 1 
is  discussed  and  compared  with  English  Trades  Dispute  Act  of  1906.  from 
which  said  statute  was  taken,  in  Great  Northern  Ry.  Co.  vs.  Brosseau.  2St; 
Fed.  414.  Where  an  injunction  against  certain  union  miners  has  been  issued,  restrain- 
ing violence  against  the  property  and  non-union  employees  of  a  mining  company, 
language  or  conduct  intended  to  incite  others  to  violence  and  to  a  violation  of  the 
court's  order  constitutes  a  punishable  contempt.  U.  S.  vs.  Colorado.  216  Fed.  654.  For 
a  case  involving  "boycotting"  see  Truax  vs.  Corrigan.  257  U.  S.  312  rev'g  20  20  .\riz.  7. 
See.  also.  Duplex  Co.  vs.  Deering,  2.i4  U.  S.  443;  also  16  .\.  L.  R.  196. 

For  a  discussion  of  state  laws  requiring  corporations  to  issue  to  employees  when 
flischarged  from  or  voluntarily  leaving  their  service,  letters  setting  forth  the  nature 
of  the  services  rendered  b.v  such  employees,  and  Its  duration,  with  a  true  statement 
of  the  cause  of  discharge  or  leaving,  see  Piudential  Co.  vs.  Cheek.  259  t'.  S."  5Sn  : 
Chicaro  Co.  V!!.  P.  R.  Co..  259  I".   S.  .'>4S. 

=^  In  re  Lennon.  166  U.  S.   54S;  Tosh  vs.  Kentucky  Co.,  supra."' 

=*'-''t.  Louis  Co.   vs.  DeFord.  .38  Kan.   299.   16  Pac.  442. 

==»  Nevada  Ex.  Co.  vs.  Spriggs,  41  Utah  ISl.  124  Pac.  770. 
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CLXXXI.  Taking  Timber  Necessary  to  Support  Their  Improvements. 

The  term  '"takinu-  timber  necessary  to  support  their  improvements" 
applied  to  a  miner  means  all  the  timber  he  might  need  to  make  the 
working  of  his  mine  possible.-"'' 

CLXXXII.  This   Vein. 

A  notice  claiming  a  location  upon  "this  vein""  has  only  one  mean- 
jjjQ.  300  jj-  i-aisps  an  inference  that  the  notice  was  posted  upon  or  in 
close  proximity  to  a  vein  or  lode :  ""^  although,  as  a  fact,  no  vein  or 
lode  then  was  exposed. '"'- 

CLXXXIII.  Timbering. 

By  "timbering'"  is  meant  the  protectinir  against  falls  of  roof  forma- 
tion of  a  mine,  by  means  of  horizontal  timbers  or  caps  extending  across 
the  passageway  .just  under  the  roof,  the  ends  of  such  timbers  resting 
upon  the  vertical  timbers  or  posts. ^"^ 

CLXXXIV.  Tool    Nipper. 

"Tool  nipper"  is  a  term  applied  to  a  person  whose  dut.v  it  is  to 
carry  powder  and  sharpen  drills  and  tools  used  in  a  mine  down  to  the 
various  levels  of  the  mine  and  to  bring  back  such  tools  and  drills  as 
have  been  dulled  by  use  to  the  surface.'"* 

CLXXXV.  Top  and  Apex. 

The  words  "top"  and  '"apex"  as  ajiplied  to  mineral  veins  were  not 
a  part  of  the  miner's  terminology  prior  to  the  adoption  of  the  federal 
mining  law.  but  were  words  used  by  legislators  to  convey  the  intent  of 
the  formulators  of  that  law.'"'-'^ 

CLXXXVI.  To  the   Same   Extent. 

The  clause  "to  the  same  extent  as  if  discovered  from  the  surface" 
is  used  in  section  2323  Revised  Statutes  in  its  natural  and  customary 
sense,  and  it  measures  the  extent,  the  distance  along  the  vein  or  lode 
to  which  the  right  of  possession  given  by  the  statute  extends,  and  not 
to  the  general  benefits  conferred  by  the  discovery.^"" 

CLXXXVII.  Trap. 

"Trap"  or  "trap  rock."  a  general  name  for  dark,  fine-gi-ained  rock, 
found  in  broken-up  fragments  within  a  limited  area,  which  is  particu- 
larly suitalile  and  can  be  profitably  marketed  for  balla.st,  is,  when  the 
land  within  which  it  is  contained  is  chiefly  valuable  for  such,  a  valuable 

=«' Instructions,  1  L.  T>.  602;  see  Teller  vs.  U.  S..  113  Fed.  280:  and  see,  Benson 
Co.   vs.  Alta  Co.,  supra  "«'^:  U.  S.  vs.   Rizzinelli.   1S2   Fed.   681. 

"» Phillpotts  vs.  Blasdell,  supra  <=''' ;  see  Daggett  vs.  Treka  Co.,  supra."'^'  See 
Hast  Tintie  Co.,  41  L.  D.  256. 

™'  Daggett  vs.  Treka  Co.,  supra."''" 

=<■=  Book  vs.  Justice  Co.,  supra"'';  see  Willeford  vs.  Bell,  supra  '-'"  ;  49  Pae.  6; 
I'aggett  vs.  Yreka  Co.,  s-wpra. *'■"•" 

'"Eagle  Co.  vs.  Patrick.   161  Ky.  333,   170  S.  W.  961. 

-■^  Moreno   vs.    Xew   Guadalupe   Co.,   supra  *^-' 

'"'  Jim  Butler  Co.  vs.  West  End  Co..  supra."""  A  controversy  as  to  what  is  the 
top  or  apex  of  a  vein  or  lode  is  a  Question  of  fact  to  be  determined  by  evidence,  and 
not  one  of  law,  as  these  are  not  scientific  expressions,  but  words  in  common  use. 
Blue  Bird  Co.  vs.  Largey.  49  Fed.  291.  The  question  of  the  ownership  of  a  vein  or 
lode  depends  upon  whether  tlie  top  and  apex  of  such  vein  or  lode  is  in  one  place  or 
another.  Stevens  vs.  Gill.  23  Fed.  Cas.  13;  see  Stevens  vs.  Williams.  23  Fed.  Cas.  40, 
and  i^ee  Iron  Co.  vs.  Cheesman.  116  I'.  S.  .t33  ;  King  vs.  Amy  Co.,  152  U.  S.  227:  Black 
vs.    Elkhorn   Co.,   supra."' 

""Enterprise  Co.  vs.  Rico-.\spen  Co..  66  Fed.  204:  Ellet  vs.  Campbell.  IS  Colo. 
526.  33  Pac.  521:  Id.  167  U.  S.  119. 
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miueral  deposit  subject  to  appropriation  aud  patent  under  tlie  placer- 
mining  laws.^"' 

CLXXXVm.  Trespass. 

An  intnisiou  upon  land  occupied  by  another  for  the  purpos€  of 
locating  a  mining  claim  is  but  a  naked  trespass  and  initiates  no 
right ;  ^"^  although  the  occupant  has  no  other  valid  title  than  poses- 
sion.^"' 

CLXXXIX.  Tungsten. 

'"Tungsten."'  in  the  metallic  state,  is  one  of  the  rare  elements,  occur- 
ring neither  in  nature  nor  the  arts.  In  the  pure  metallic  state  the  metal 
is  considered  only  as  a  curiosity,  iletallic  tungsten  is  obtained  by 
reducing.  It  is  inorganic.  It  has  a  detinite  chemical  composition.  Its 
properties  as  a  metal  are  disguised  and  lost  in  its  mineralizer  com- 
pound. Tung.sten  ore  has  none  of  the  characteristics  of  metals.  It  ha.s 
neither  elasticity,  ductibility,  malleability,  resonance,  nor  luster.  It  is 
aptly  described' by  the  term  ■"mineral  crude."*'" 

CXC.  Tunnel  Claim. 

A  "tunnel  claim"'  is  not  a  mining  claim  ;  it  only  is  a  means  of  explor- 
ation and  discovery.  When  a  lode  or  vein  is  discovered  in  the  tunnel 
the  tunnel  owner  is  called  upon  to  make  a  location  of  the  ground  con- 
taining the  vein  or  lode  and  thus  create  a  mining  claim.^" 

CXCI.  Tunnel    Right. 

A  grant  of  a  "tunnel  right"'  through  a  specific  piece  of  ground  is  a 
right  to  enter  upon  and  occupy  the  ground  for  the  purpose  of  prose- 
cuting the  work  in  the  tunnel,  and  to  extract  therefrom  waste  rock  or 
earth  necessary  to  complete  the  running  of  the  tunnel,  and  making 
such  use  thereof,  after  completion,  as  may  be  necessary  to  work  the 
mining  ground  or  lode  owned  by  the  party  running  the  tunnel.  By 
implication  the  grant  of  such  a  right  carries  with  it  every  incident  and 
appurtenant  thereto,  including  the  right  to  dump  the  waste  rock  at 
the  mouth  of  the  tunnel  on  the  land  owned  by  the  grantor  at  the  time 
of  the  conveyance  of  the  tunnel  right;  such  right  or  easement  being 
necessary  for  the  full  and  free  enjoyment  of  the  tunnel  right.^*- 

CXCII.  Tunnel   Sites. 

There  is  no  distinction  between  a  tunnel  claim  under  which  a  tunnel 
is  run  for  the  development  of  veins  or  lodes  already  located,  and  one 
pursuant  to  which  a  tunnel  is  projected  for  blind  veins  or  lodes.^" 

""  Day,  siipro.'^'  citing  and  applying  the  cases  of  X.  P.  R,  Co.  vs.  Soderberg 
OTipra '^' :  Castle  vs.  TVomble,  19  L.  D.  455;  Pacific  Coast  Co.  vs.  X.  P.  B.  Co.. 
fiiDra.""  and  Cataract  Co.,  43  L.  D.  248.  and  distinguishing  the  cases  of  Zimmerman 
^s.  Branson.  39  U  D.  340:  Stanislaus  Co..  41  L.  D.  655. 

="*Atherton  vs.  Fowler.  ft6  I".  S.  513;  Nevada  Sierra  Co.  vs.  Home  Oil  Co.. 
xiiprn  '==>' :  see,  also.  Campbell  vs.  Rankin  supra  "'^' ;  Haws  vs.  Victoria  Copper  Co., 
supra.''"' 

""  Cowell   vs.   Lamraers.  sHura"*':    Duffield  vs.  San   Francisco  Co..  s«i>ro.'=*=' 

'J'  Hempstead  &  Son   vs.   Thomas,  supra."-^' 

"' Creede  Co.  vs.  Uinta  Co..  supra'"":  see  Primeau  vs.  Acton,  66  Colo.  603.  1S5 
Pac.  255.  Tlie  use  of  a  part  of  the  public  land  for  the  construction  of  a  tunnel  and 
for  buildings  to  aid  in  the  working  of  a  mine  does  not  initiate  any  right  to  such 
ground  as  an   independent  mining  claim.     Waterloo  Co.  vs.  Doe.  siipra."^' 

='=  Soheel  vs.  .\lhambra  Co..  79  Fed.  S21 ;  Hinirod  v.o.  Ft.  Pitts  Co.,  supra  "^^ ;  see. 
also.  Sparks  vs.  Hess.  1  ."■  ral.  19"i;  Cave  vs.  Crafts.  53  Cal.  13S;  Farmer  vs.  Water 
Co..  5«  C.il.  13;  Smith  v.o.  Ooo'e.v.  siipio  '="• ;  .lackson  vs.  Trullinger.  9  Or.  Z9S. 

•-'.Adams.  42  L.  D,  457.  .\  tunnel  driven  for  the  development  of  veins  or  lodes  can 
he  credited  as  an  improvement  common  thereto,  whether  the  purpose  is  to  claim  any 
blind  veins  or  lodes  on  the  line  of  tlie  tunnel  or  not.  Dawson.  40  L.  D.  20.  Work 
ilone  in  such  a  tunnel  mav  be  countei  as  annual  assessment  work.  Hain  vs.  Mattes, 
34    Colo.   345,    S3    Pac.    127.   comparr   noyst..n   vs     Miller   7fi    Fed     .".0 
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CXCIII.   Unavoidable  Casualties. 

The  tcnu  ■'iiii;ivoi(liil)lc  ivisiuill  ics"  niciiiis  that  which  cuiihl  imi  he 
a\-oiil('il  liy  thr  c.xi'l'cisi'  (if  rcasoiiahh'  (liliiiCiH c  ami  skill.'" 

CXCIV.   Unoccupied    and    Unappropriated    Land. 

The  term  ■'unoccupied''  and  " nuapju'opriated"  refer  to  land  that 
is  not  in  the  possession  of  one  who  claims  the  riglit  of  po.ssession  thereto 
by  virtue  of  a  i-onipliance  witli  the  law.^"* 
CXCV.   Usual    Mining   Privileges. 

By  the  term  ''usual  mining  privileges"  in  a  deed  the  grantee  has 
and  may  enjoy  the  right  to  go  upon  the  land  and  explore  for,  open  and 
operate  mines,  take  out  and  sell  the  product,  and  do  all  things  incident 

to  that  work. 2^'' 

CXCVI.  Vacant   Land. 

Land  is  not  "vacant"  when  occupied  as  a  mining  claim  without  dis- 
covery by  one  who  is  diligently  prospecting  it  for  minerals  which  it 
may  contain.^'' 

CXCVII.  Veins  and   Lodes. 

The  fact  that  the  terms  "veins"  and  "lodes"  have  been  used  by 
congress  in  connection  with  each  other  is  suggestive  that  it  was  intended 
to  avoid  any  limitation  in  the  application  of  the  mining  acts  which 
might  be  imposed  by  a  scientific  definition  of  either  term.^'^ 

CXCVIII.  Wash. 

The  term  "wash"  belongs  neither' to  the  terminology  of  geology  nor 
of  law.  The  wash  of  a  stream  is  the  sandy,  rocky,  gravelly,  boulder- 
hestrewu  part  of  a  river  bottom.  The  "cone"  of  the  stream  is  not 
.synonymous  with  "wash"  of  the  stream;  nor  conterminous  with  it."'" 

CXCIX.   Water    Rights. 

When  one  has  legally  acquired  a  "v.ater  right,"  he  has  a  property 
light  therein  that  can  not  be  taken  from  him  for  public  or  private  use 
except  by  due  process  of  law  and  upon  just  compensation  being  paid 
therefor.  One  who  has  acquired  a  legal  water  right  can  only  be  deprived 
rtf  it  by  his  voluntary  act  in  conveying  it  to  another,  by  abandonment, 
forfeiture  under  some  statute,  or  by  operation  of  law-.  A  "water  right" 
is  an  independent  right  and  is  not  a  servitude  upon  some  other  thing, 
and  is  an  incorporeal  hereditament,  being  neither  tangible  nor  visible.^-" 

CC.  Waste. 

"Waste,"  is  the  doing  of  those  acts  which  cause  lasting  damage  to  the 
freehold  or  inheritance  or  the  neglect  or  omission  to   do   those  acts 


"•Bennett  vs.   Howard.   175  Ky.   797,   195  S.  W.    HS. 

"'Conn  vs.  Oberto.  32  Colo.  313.  76  Pae.  369.  Every  competent  locator  has  the 
right  to  initiate  a  lawful  claim  to  unappropriated  public  land  by  a  peaceable  adverse 
entry  upon  it  while  it  is  in  the  possession  of  those  who  have  no  superior  right  to 
acquire  the  title  or  to  hold  the  possession.  Any  other  rule  would  make  the  wrongful 
occupation  of  public  land  by  a  trespasser  superior  in  right  to  a  lawful  entry  of  it 
under  the  acts  of  congress  by  a  competent  locator.  Thallman  vs  Thomas,  supra.  '--'"  ; 
Malone  vs.  Jackson,  supra  '■■" ;  see,  also,  Nevada  Sierra  Co.  vs.  Home  Oil  Co., 
supra  '--"  :   Miller  vs  Chrisman,  supra/^^' 

""Imperial   Co.  vs.   Webb,   190   Ky.   41,   225   S.  W,   1076. 

"■Cosmos  Co.  vs.  Grey  Eagle  Co.,  supra,"*"  112  Fed.  4,  190  U.  S.  301;  McLemore 
vs.  Express  Co.,  supra. *^'' 

'"Hayes  vs.  Lavagnino,  17  Utah  196,  53  Pac.  1029.  By  the  term  "veins  or  lodes"  as 
used  in  the  mining  statutes  is  meant  lines  or  aggregations  of  minerals  embedded  in 
quartz  or  other  rock  in  place.     U.  S.  vs.  Ohio  Oil  Co.,   240  Fed.  1000.     • 

"» Haack  vs.   San   Fernando   Co.,    177   Cal.    140,    169   Pac.    1021. 

=™  Bennett  vs.   Twin  Falls  Co.,   27   Ida.   643,    150   Pac,   339. 
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\\hieh  are  reciuired  to  prevent  lastiiij;:  dainatre  to  the  freel)okl  or 
inheritance.  Tlie  term  is  not  an  arbitrary  one.  howevei'.  to  he  applied 
inflexibly,  without  regard  to  the  (piality  of  the  estate  or  the  relation 
to  it  of"  the  person  charged  to  have  connuitted  the  wrong,  but  the 
question  as  to  whether  it  has  been  eonimitted  in  a  given  ease  is  to  be 
determined  in  view  of  tlie  particular  facts  and  circumstances  appearing 
in  that  case.^-' 

CCI.  Who  Are  and  Who  Are  Not  Co-owners. 

Tenants  in  common  are  "co-owners'"  of  the  substance  of  the  estate. 
They  may  make  such  reasonable  use  of  the  common  property  as  is  neces- 
sarj-  to  enjoy  the  benefit  and  value  of  such  ownership.  Since  an  estate 
cf  a  "co-owner"  in  a  mine  or  oil  well  can  only  be  enjoyed  by  removing 
the  product  thereof,  the  taking  of  mineral  from  a  mine  and  the  extrac- 
tion of  oil  from  an  oil  well  are  the  Tise  and  not  the  de.struction  of  the 
e.state.'*-" 

A  person  having  merely  au  inchoate  title,  such  as  the  holder  of  a 
sheriff's  certificate  of  purchase,  is  not  a  "co-owner."  ■'--  A  stockholder 
who  has  no  title  separate  and  distinct  from  that  of  the  corporation 
which  is  the  owner  of  a  mining  claim  is  in  no  sense  a  "co-owner"  with 
the  corporation  nor  with  the  other  shareholders  of  such  corporation.  '^-^ 

ecu.  Withdrawals. 

1.  "Withdrawals"  are  a  law  made,  a  joint  resolution  passed  by  Con- 
gress, a  proclamation  made  by  the  President,  or  an  order  issued  by 
officers  of  the  Land  Department,  or  other  proper  officer. 

Thereby  i)ublic  lands  are  withdrawn  from  location,  sale  and  entry 
under  the  laws  affecting  the  public  domain.  They  sometimes  are  made 
in  recognition  of  what  is  about  to  occur  and  sometimes  in  recognition 
of  what  has  occurred. ^-^  A  withdrawal  by  proclamation  of  the  Presi- 
dent takes  effect  from  its  date.  An  executive  withdrawal  operates  from 
the  time  it  is  made  or  when  received  at  the  local  land-office,  as  its  terms 
may  dictate.  "^^ 

2.  :\Iineral  Rights.  Fnder  the  Withdrawal  Act  of  June  25,  1910,"" 
a  homestead  entry  on  withdrawn  lands  secures  no  right  to  the  oil  below 
the  surface,  nor  the  right  to  prospect  therefor.  These  rights  are 
reserved  to  the  United  States.^-' 

3.  Restored  Lands.  L'nder  the  provisions  of  the  act  of  September 
30,  1913,  public  lands  which  have  been  excluded  from  national  forests 

"'Chapman  vs.  Cooney,  25  R.  I.  657,  57  Atl.  929.  As  was  said  in  McCord  vs. 
Oakland  Co.,  64  Cal.  140.  127  Pac.  863:  -'The  law  on  this  subject  must  be  applied 
with  reasonable  regard  to  the   circumstances." 

»="■  Prairie  Co.  vs.  Allen.  2  Fed,  (2d)  566  and  cases  cited.  But  see  Zeigler  vs. 
Brenneman,  230  III.  15.  86  N.  E.  597  ;  Gult  Ref.  Co.  vs.  CarroU,  145  La.  299,  82  So. 
597  :  South  Penn  Co.  vs.  Haught.  71  W.  Va.  720,  78  S.  E.  759. 

'"Repeater  Claims,  35  L.   D.  56;  see  Turner  vs.  Sawver,   150  U.  S.   578. 

'=^  Repeater  Claims,  supra'""':  Yard,  38  L..  D.   68. 

«*See  5  U.  S.  Comp.  St.,  pp.  2320,  2321,  2322.  §|  4523,  4524,  4526;  U.  S.  vs.  Mid- 
west Co..  236  U.  S.  459.  rev'g.  206  Fed.  141;  U.  S.  vs.  Ohio  Co.,  sJt»ra "'«' :  U.  S. 
vs.  Stockton  Oil  Co..  240  Fed.  1006  ;  U.  S.  vs.  North  American  Co.,  242  Fed.  723  ;  U.  S. 
vs.  Thirty-Two  Oil  Co..  242  Fed.  730;  U.  S.  vs.  Record  Oil  Co.,  supra""';  U.  S.  vs. 
Caribou  Oil  Co..  242  Fed.  746  ;  Con.  Mutual  Oil  Co.  vs.  U.  S..  supra  '•"  ;  For  a  collation 
of  cases  see.  4S  L.  D.  97;  see,  also.  Id.  172  ;  and  see  Wood  vs.  Beach.  156  U.  S.  64S  ; 
U.  S.  vs.  Hodges,  218  Fed.  87;  Knudsen  vs.  Omanson.  10  Utah  124,  37  Pac.  250;  see, 
also,  U.   S.  vs.   McCutchen,   217   Fed.   650;  Johnson,    (on  rehearing)    48  L.  D.   18. 

"="  Smith,  33  L.  D.  677;  N.  P.  R.  Co.  vs.  Pettit,  14  L.  D.  591;  U.  P.  R.  Co.  vs. 
Peterson.  28  L.  D.  32. 

Under  tlie  Act  of  June  30,  1919,  no  lands  may  now  be  withdrawn  or  Indian  Reserva- 
tion established  except  by  Act  of  Congress,  2  Supp.,  U.  S.  C!omp.  St.,  p.  1358,  §  45296. 

""5  U.  S.  Comp.  St.,  p.  5320,  5  4523. 

'=' Son  vs.  Adamson,  188  Cal.  99  ;  204  Pac.  392. 
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()!•  released  from  withdrawals  may  he  disposed  of  In-  sm-li  methods  as 
the  President  may  provide.'-'' 

CCIII.  Working  a  Claim. 

To  "woriv"  a  milling;-  i_-laim  is  to  do  .sometiiinu:  toward  makiim'  it 
productive,  sueli  as  developing  or  e.xtraetina:  an  ore  liody  after  it  is 
discovered.'-'' 

CCIV.  Workmen's   Compensation    Acts. 

The  ob.ieet  of  woi'kmen's  compensation  laws  is  to  substitute  for  the 
imperfect  and  economic  wasteful  common-law  system  by  pi'ivate  action 
iiy  an  in.jured  employee  for  damages  for  negligence  on  the  part  of  the 
emplo.ver,  a  system  by  which  every  employee  in  a  hazardous  industry 
might  receive  compensation  for  any  injury  suffered  by  him  arising  out 
of  and  in  the  course  of  the  emjjloyment.  Under  the  common-law  action 
the  in.i'ured  employee  could  only  recover  by  proof  of  negligence  on  the 
l>art  of  the  employer  and  by  proof  of  freedom  from  contributory  negll- 
trence  on  his  own  part.  Under  workmen's  compensation  laws  it  is  not 
necessary  to  prove  either  negligence  on  the  part  of  the  employer  nor 
freedom  from  negligence  on  the  part  of  an  in.jured  employee.  The 
theory  of  such  legislation  is  tlie  loss  occasioned  l)y  reason  of  injury  to 
employees  shall  not  be  borne  by  tlie  employees  alone,  as  under  the 
common-law  system,  but  directly  l)y  the  injury  itself  and  indirectly  by 
the  public.  This  cla.ss  of  legislation  has  been  formulated  after  the 
most  patient  study  and  investigation  by  the  most  eminent  men  in 
professional  and  industrial  walks  of  life  in  order  to  avoid  any  obstruc- 
tions or  limitation.s  as  might  be  encountered  under  the  written  consti- 
tution, as  such  laws  now  in  force  in  a  great  number  of  the  states  have 
in  almost  every  instance  l)een  held  constitutional. '■*" 

GOV.  Zone. 

A  metal  zone  is  eciuivalent  to  a  mineral  zone  yet  tlie  ti'rms  "mineral'' 
and  "metal"  are  not  svnonvmous.'"'' 


'-'5  U.  S.  Comp.  St..  p.  5322,  §  4528.  For  opening  ot  lands  restored  by  the 
.Secretarj-  ot  the  Interior  after  withdrawal,  see  Id.  |  4529,  40  L.  D.  656;  Donley  vs. 
West.  31   Cal.  A.  937;    189   Pac.  1052. 

'=»  Cole  vs.  Ralph,  supra  '■>  ;  see  Bailey  vs.  Bond,  "7  Fed.  406  ;  Mt.  Diablo  Co.  vs. 
r'alllsnn.  17  Fed.  Cas.  9886. 

*"  Shea  vs.  Xorth-Butte  Co..  55  Mont.  522,  179  Pac.  501  ;  see  Arizona  Copoer  Co.  vs. 
Hammer.   250   V.   S.   400;   Cudahy  P.  Co.  vs.   Parramore.   263  U.   S.   418. 

For  a  case  involving  scope  of  employment  and  the  right  to  compensation,  see 
.Atolia   Co.   vs.  Industrial  Accident  Com.,  siipra.<"" 

'"  Mt.  Diablo  Co.  vs.  Callison,  «ttpra  <==»' ;  see  N.  P.  R.  Co.  vs.  Soderberg,  99  Fed. 
'.iSS6.  A  be!t  or  zone,  in  order  to  constitute  a  lode,  must  bear  some  of  the  minerals  or 
valuable  deposits  mentioned  in  the  statute.     Meydenbauer  vs.  Stevens,  suiri-a.""-' 

"Kidneys"  is  a  term  applied  by  miners  to  a  mineral  zone  which  narrows  down 
until  very  thin  and  then  suddenly  expands  and  again  suddenly  contract."!.  Mevden- 
l.auer  vs.   Stevens,   78  Fed.   791  ;   Rough  Rider,  stipra.'^'' 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
Personnel. 

Duriug  the  period,  October  15-Jamiary  15,  the  following  changes  in 
personnel  have  taken  place : 

Mr.  Forest  L.  Campbell  has  returned  to  the  post  of  Librai'ian  of  the 
Bureau,  after  an  absence  of  .several  months  as  an  inspector  in  the  oil 
division. 

New   Publications. 

During  the  (juarterly  period  covered  by  this  issue,  the  following 
Bureau  publieation.s  have  been  made  available  for  distribution  -. 

Bulletin   No.    94,    "California   Mineral    Production   for   1923,"    by   Walter    tt'.    Bradley. 

For  free  distribution. 
Mining    in    California     (quarterly),    October,    1924,    being    Chapter    No.    4    of    State 

Mineralogist's  Report  XX.      Price  25   cents    Cor  $1.00   for  the  year). 
Summary  of  Operations — California  Oil  Fields,  Vol.  10,  Nos.  1,  2  and  3,  July,  August 

and  September,  1924,  respectively. 
Commercial   Mineral    Notes:    Nos.    19,    20,    21.    October-December    (inclusive).      These 

"notes'*   carry    the   lists   of    "mineral    deposits   wanted"    and    "minerals   for   sale," 

issued  in  the  form  of  a  mimeographed  sheet,  monthly.     It  is  mailed  free  of  charge 

to  those  on  the  mailing  list  for  "Mining  in  California." 

Mails  and   Files. 

The  Bureau  maintains,  in  addition  to  its  correspondence  tile,  a  mine 
report  file  which  includes  reports  on  some  7.500  mines  and  mineral 
properties  in  California.  Also  there  is  available  to  the  public  a  file  of 
the  permits  granted  to  mining  and  oil  corporations  by  the  State  Com- 
missioner of  Corporations. 

During  the  period  covered  by  this  quarterly  report,  there  were  1771 
letters  received  and  answered  at  the  San  Francisco  office  alone,  covering 
abuo.st  every  conceivable  phase  of  prospecting,  mining  and  developing 
mineral  deposits,  reduction  i^roblems,  and  marketing  of  refined 
products. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  Museum,  Laboratory. 

Walter  W.  Bradley,  Deputy  State  Minei-aliig1.st. 
STATISTICS. 
Estimate  of  1924  Output. 

California  I\Ii!ieral  Produi'tion  in  1924,  a  New  High  Reeord. 

Tlie  total  value  of  tlie  iniueral  ])roduction  of  California  for  the  year 
1!)24,  just  closed,  is  conservatively  estimated  to  have  been  approxi- 
mately !)>358. 74.5,000.  This  is,  in  part,  detailed  in  the  tabulation  below: 
but,  as  there  are  fifty  mineral  substances  on  California's  commercial 
list,  it  is  impracticable  at  this  early  date  to  obtain  anything  approaching 
definite  figures  on  other  than  the  more  important  items.  The  blank 
report  forms  are  lieing  mailed  out  to  the  operators  in  all  mineral  lines, 
and  the  date  of  publication  of  the  final  and  complete  report  will  depend 
upon  the  promptness  of  their  rejilies. 

This  estimated  total  of  .$.'^o8, 745,000  is  an  increase  of  nearly  $15.- 
000,000  over  the  1923  production,  which  in  turn  surpassed  the  previous 
record  value  of  the  year  1921.  This  increase  in  value  is  due  in  part  to 
petroleum  which,  although  decreasing  some  33,000,000  barrels  in 
ipiantity,  it  is  estimated  will  show  an  advance  in  total  value  for  the 
year  because  of  the  higher  prices  per  barrel  prevailing  during  1924. 
The  greatest  declines  in  r|uantity  were  in  the  Santa  Fe  Springs,  Hunt- 
ington Beach  and  Long  Beach  fields,  following  the  flush  period;  but 
this  was  partly  offset  by  the  development  of  new  fields  and  the  resump- 
tion of  closed-in  production  in  some  of  the  older  fields. 

Though  reports  from  a  number  of  the  gold  mining  districts  have 
been  indicative  of  renewed  interest  and  renewing  operations,  receipts 
of  bullion  at  the  mint  and  smelters  show  a  decrease  for  the  year,  due 
to  lessened  output  from  the  dredges.  Smelter  reports  give  increased 
quantities  for  copjier  but  less  lead  and  silver.  Zinc  again  appears  after 
an  absence  in  1923. 

As  the  demand  for  building  materials  continued  active  during  1924. 
nearly  all  items  of  the  structural  group  will  show-  increased  quantities 
and  total  values,  especially  cement,  brick,  hollow  building  tile,  crushed 
rock,  sand  and  gravel.  Magnesite  shipments  decreased  about  15  per 
cent  in  quantity,  and  the  market  i>rice  dropped  off  somewhat,  owing  to 
increased  imports  from  India.  The  demand  for  this  material  for  stucco 
and  other  plastic  jnirposes  is  showing  a  healthy  growth.  There  were 
no  notable  changes  in  the  general  status  of  the  miscellaneous  'indus- 
trial' group,  nor  among  the  salines.  Demand  for  achitectural  terra 
cotta  and  tile  has  caused  increased  shipments  of  pottery  clays  of  all 
grades.  Preliminary  reports  indicate  that  most  of  the  salines  group 
will  show  increases  for  1924. 
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The    estimated    quantities   and   values   for    1924    are   tabulated    as 
follows : 

$12,975,000  gold. 

2.225.000   03.338.000  fine  oz.)  silver. 
6,879.000  (53.330.000  lb.)  copper. 
413,000  (5.162,000  1b.)  lead. 
149,000   , 2,380.0W)  lb.)  zinc. 

30.000  iron  and  manganese  ores. 
550.000   (8.100  Hasksi  quicksilver. 
50,000   (400  fine  oz.)  platinum. 
250.000,000   ( 230.000.000  bbl.)  petroleum. 
16.250,000  (250,000.000  M.  cu.  ft.)  natural  gas. 
28.320.000   (11.800,000  bbl.)  cement. 
17,000,000  crushed  rock,  sand  and  gravel. 
10,200,000  brick  and  hollow  building  tile. 
704.000   (64,000  tons)  magnesite. 
2,000,000  other  structural  materials,  including  granite,  lime,  mar- 
ble, et  al. 
6,000,000  miscellaneous   'industrial"    minerals    (including   asbestos, 
barytes.  pottery  clays,  dolomite,  feldspar,  gems,  graph- 
ite, diatomaceous  earth,  limestone,  lithia,  mineral  water, 
shale  oil.  silica,  tale,  et  al.). 
5,0(X),000  salines  (including  borates,  calcium  and  magnesium  chlor- 
ides, potash,  salt.  soda). 


$358,745,000  Total  value. 

MUSEUM. 

The  ^Museum  of  the  State  IMining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known 
minerals  found  in  California,  but  much  valuable  and  interesting 
material  from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Alining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men,  and 
prospectors,  as  well  as  tourists  and  mere  sightseers.  Besides  its  practical 
use  in  the  economic  development  of  California's  mineral  re.sources,  the 
collection  is  a  most  valuable  educational  asset  to  the  state  and  to  San 
Francisco. 

LABORATORY. 

Fr,\xk  L.  S.A.XEORN,  Slineral  Technologist. 

There  is  still  an  active  demand  for  good  radio  crystal  detectors,  and 
undoubtedly  there  are  many  deposits  of  galena  or  other  minerals  in 
this  state  that  could  be  utilized  for  this  purpose.  The  most  popular 
minerals  used  as  crystal  rectifiers  are  galena  and  pyrite.  Other  min- 
ei"als  are  used,  however,  among  them  being  zineite.  bornite.  chalco- 
pyrite.  molybdenite,  octahedrite.  brookite  and  areentite. 

The  best  crystal  detectors  so  far  received  at  the  laboratory  of  the 
State  ilining  Bureau  came  from  Inyo  County,  and  as  but  few  samples 
of  possible  detectors  have  been  received  since  facilities  for  testing  them 
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have  been  installed  in  this  laboratory,  it  is  possible  that  future  testing 
of  crystals  will  prove  the  existence  of  other  good  deposits  of  mineral 
suitable  for  this  work. 

Evidently  much  interest  is  being  taken  throughout  the  state  in  the 
prospecting  for  minerals  in  general,  for  the  number  of  samples  now 
received  at  the  Inireau  each  month  is  greater  than  at  any  time  since 
the  bureau  was  organized  over  forty  j'ears  ago.  During  the  past  four 
months  1535  samples  were  received  and  determined. 

Samples  of  clay  have  recently  been  the  most  frequent  mineral 
received  for  identification. 

California  has  extensive  and  varied  clay  deposits,  but  published 
information  regarding  the  California  clays  is  meager.  There  are  many 
different  kinds  of  clays  in  this  state  and  uses  will  probably  be  found 
for  many  of  these  silicates.  In  addition  to  the  ceramic  industries,  clays 
are  used  for  many  purposes,  but  ordinarily  chemical  analysis  is  of  little 
value  in  determining  the  best  use  to  which  a  clay  is  suited. 

Fuller's  earth  is  a  variety  of  clay  which  has  the  power  of  absorbing 
greasy  substances.  It  is  difficult  to  distinguish  this  material  from 
ordinary  clay.  A  quantitative  analysis  shows  that  it  posses.ses  a  higher 
pei-centage  of  combined  water  than  ordinary  clay.  A  physical  test  is 
the  best  method  of  identifying  fuller's  earth. 
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LIBRARY. 

FOREi^T    L.    Camibei.l,    Librarian. 

lu  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  ]\Iiuing  Bureau  contaijis  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  '^Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL   PUBLICATIONS    RECEIVED. 
Governmental. 

['.  8.  Geological  Survey : 

Trof.   Paper  Xo.  132-H — The  Resuscitation  of  the  Term  Brrn  ilawr  Gravel. 

By  F.  Bascom. 
Prof.   Pai>er  Xo.  132-G — Discovery   of  a   Balkan  Fresh-Water  Fattna   in  the 

Idaho  Formation  of  Snake  River  Valley.  Idaho.     By  W.  H.  Dall. 
Prof.  Paper  No.  132-F — Relations  of  the  Wasatch  and  Green  River  Formations 

in   Xorthwestem  Colorado  and  Southern  Wyoming.     By  .1.  D.  Sears. 
Prof.  Paper  Xo.  134 — Upper  Cretaceous  and  Tertiary  Formations  of  the  West- 
ern Part  of  the  San  Juan  Basin,   Colorado  and  Xew  Mexico.     By  J.  B. 

Reeside. 
Prof.  Paper  Xo.  1.35 — The  Composition  of  the  River  and  Lake  Waters  of  the 

United  States.    By  F.  W.  Clarke. 
Bulletin    Xo.    7-^>6 — Oil    and    Gas    Fields    of    Lost    Soldier-Ferries    District. 

W.voming. 
Bulletin   Xo.   751-C — Geology  and  Possible  Oil  and  Gas  Resources  South  of 

Bear  Paw  Mountains.  Montana. 
Bulletin   Xo.   7.50-E — Deposits   of   Magnesia   Alum   near   Fallon.   Nevada.      By 

I>.  F.  Hewitt. 
Bulletin  Xo.  7nO-F — Molybdenite  in  the  Rocky  Bar  District,  Idaho.    By  F.  C. 

Schrader. 
Bulletin   Xo.   7.51-D — Geologic   Structure   of  San   Juan   Canon   and  Adjacent 

Country.  Utah.     By  H.  P.  Miser. 
Bulletin    Xo.    762 — Geology    and    Ore    Deposits    of    the    Rochester    District, 

Nevada.     By  A.  Knopf. 
Bulletin  Xo.  7.51-13 — The  Scobey  Lignite  Field  Valley,  Daniels  and  Sheridan 

Counties.  Montana.     By  A.  J.  Collier. 
Bulletin  Xo.   7.51-G — Geology  and  Oil  and  Gas  Prospects  of  Part  of  Moffat 

County,  Colorado,  and  Southern  Sweetwater  County,  Wyoming.     By  J.  D. 

Sears. 
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Bulletin  No.  753 — Geology  and  Oil  Resources  of  a  Tart  of  Los  Angeles  and 

Ventura   Counties,   California.      By   Wm.    S.   W.   Kew. 
Bulletin   No.   765 — Geology   of  the   Region   Around   Lead,   South  Dakota.     By 

Sidney  Paige. 
Water  Supply  Paper  No.  521 — Part     I.        North     Atlantic     Slope     Drainage 
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Water  Supply  Paper  No.  517.     Gi-eat  Salt  Lake  Basin. 

Water  Supply  Paper  No.  514.  Surface  Water  Supply  of  the  United  Slates. 
Part   XII — North   Pacific   Slope   Drainage   Basins. 

Water  Supply  Paper  No.  525.  Hudson  Bay  and  Upper  Jlississippi  River 
Basins.     By  N.  C.  Grover. 

Water  Supply  Paper  No.  520-D.  Base  Exchange  in  Ground  Water  by  Sili- 
cates as  Illustrated  in  Montana.     By  B.  C.  Renick. 

Water  Supply  Paper  No.  532.  Part  XII — North  Pacific  Slope  Drainage 
Basins.  A — Pacific  Basins  in  Washington  and  Upper  CoUnnliia  River 
Basins. 

Water  Supply  Paper  No.  513-B.      SnaUo   River   Basin. 
Mineral  Resources  of  the  United  Slates: 

Copper  in  1923. 

Lime  in  1923. 

Feldspar  in  1923. 

Phosphate  Rock  in  1923. 

Talc   and   Soapstone   in   1923. 

Lead  in  1923. 

Magnanese  and  Manganiferous  Ores  in  1923. 

Mineral  Waters  in  1923. 

Lead  and  Zinc  Pigments  and  Salts  in  1923. 

Arsenic  in  1923. 

Sand  and  Gravel  in  1923. 

Salt,  Bromine  and  Calcium  Chloride  in  1923. 

Asphalt  and  Related  Bitumens  in  1923. 

Chromite  in  1923. 

Rare  Aletals  in  1923. 

Silica  in  1923. 

Potash  in  1923. 

Silver,  Copper,  Lead  and  Zinc  in   the  Central   States  in  1923. 

Quicksilver  in  1923. 

Tin  in  1923. 

Fuel  Briquetts  in  1923. 

Slate  in  1923. 

Gypsum  in  1923. 

Carbon  Black  from  Natural  Gas  in  l!t23. 

Peat  in  1923. 

Secondary  Metals  in  1923. 

Stone  in  1923. 

Coal  in  1922. 

Zinc,  Copper,  Lead  and  Silver  in   1923. 

Bismuth,  Selenium  and  Tcllurluni   in    192.'!. 

Graphite  in  1923. 

Fullers  Earth  in  1923. 

Barytes  and  Barium  in  1923. 

Zinc  in  1923. 

Clay  in  1923. 
Fifty-first  Annual   Report  of  the   Director,   to   the   Secretary   of  the   Interior   t'nr 

the  Fiscal  Tear  ended  June  30,  1924. 
U.  S.  Bureau  of  Mines : 

Bulletin  No.  22S — Estimation  of  Underground  Oil  Reserves  by  Oil  Well  Pro- 
duction Curves.     By  W.  W.  Cutler. 

Bulletin  No.  227 — Flame  Safety  Lamps. 

Bulletin  No.  241 — Coal  Mine  Fatalities  in   the  United   States.  1923. 
Reports  of  Investigations  : 

Serial  No.  2634 — Magnetic  Recovery  of  Combustible  in  Boiler  Plant  Refuse. 
By  Rudolf  Kudlich. 

Serial  No.  2635— Explosives  used  in  July,  1924.     By  W.  W.  Adams. 
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Serial  No.  2636 — Tenth    Semi-Annual    Motor    Gasoline    Survey.      B.v    N.    F. 

Lejune  and  B.  A.  Landr.v. 
Serial  Xo.  2637 — Some  Features  of  \'eutilating  Fans  at  164  Coal  and  Metal 

Mines.     By  D.  Harrington  and  M.  W.  Ton  Bernewitz. 
Serial  No.  2638 — ^I'lie   Critical   Time  of  Da.v   for  Coal  Mine  Explosions.     By 

L.  I).  Tracy  and  M.  W.  von  Bernewitz. 
Serial  Xo.  2639 — Improvement    of    tJie    GeopUone   by    the    use    of    Electrical 

Sound  AmpliBers.     By  Walter  T.  Aekle.v,  Jr.,  and  Clifton  M.  Ralph. 
Serial  Xo.  264<3 — (Withdrawn.) 

Serial  Xo.  2641 — ^Mine  Accident  Statistics.     By  W.  W.  Adams. 
Serial  Xo.  2642— Coal  Mine  Fatalities  in  August,  1924.     By  W.  W.  Adams 

(Statistician.  Bureau  of  Mines.) 
Serial  Xo.  2643 — Explosives  used  in  August,  1924.     By  W.  W.  Adams. 
Serial  Xo.  2644 — Additions,    Removals   and    Changes  in    Permissible   List   of 

Explosives  from  January  1,  1924,  to  September  30,  1924.     By  J.  E.  Craw- 

shaw. 
Serial  Xo.  2645 — Revised    List   of    Publications    on    Ceramic    Investigations, 

Bureau  of  Mines.     By  L.  E.  Geyer. 
Serial  Xo  2646— Special   Sands.     By  W.  M.  Weigel. 
Serial  Xo.  2647 — The  Rt^sistance  of  Coal  Mine  Entries  to  the  Flow  of  Air. 

By  J.  W.  Paul.  H.  P.  Greenwald  and  G.  E.  McElroy. 
Serial  Xo.  264S — Calcined  Dolomite  as  a  Substitute  for  Lime  in  the  Recovery 

of   Gold   and   Silver  by   the   Cyanide   Process.     By   E.   S.   Leaver,   0.   W. 

Davis  and  J.  A.  Woolf. 
Serial  Xo.  2649 — Explosion   Hazards   Incidental   to   Unwatering   Coal  Mines. 

By  L.  D.  Tracy. 
Serial  Xo.  2650 — Coal  Mine  Fatalities  in  September,  1924.  By  W.  W.  Adams. 
Serial  No.  2(>51 — Factors   Retarding   Transmission   of   Radio   Signals   Under^ 

ground,    and    Some    Further    Experiments    and    Conclusions.      By    J.    J. 

Jakosky  and  D.  H.  Zellers. 
Serial  Xo.  2652 — Zinc  Used  for  Roofing.     By  Chas.  E.  van  Barneveld. 
Serial  Xo.  2653— Explosives  Used  in  September,  1924.     By  W.  W.  Adams. 
Serial  Xo.  2(554 — Effects  of  Temjierature  and  Pressure  on  Gypsum  and  Anhy- 
drite.    B.v  Marie  Farnsworth. 
Serial  No.  2655 — ^The  Analysis  of  Oil  Was  ilixtures.     By  L.  D.  Wyant  and 

L.  G.  Marsh. 
Serial  No.  2656 — ^The  Production   of   Sponge  Iron.     By   Clyde  E.   Williams, 

Edward  P.  Barrett,  and  Bernard  M.  Larsen. 
Serial  No.  2657— Coal  Mine  Fatalities  in  October,  1924.     By  W.  W.  Adams. 
Miners  Circular  No.  28 — Sanitation  in  Mines.    By  R.  R.  Savers. 
Technical  Paper  Xo.  33i) — Oxidation  of  Zinc  Vapor  by  Carbon  Dioxide.     By 

B.  M.  O'Harra. 
Annual  Report  of  the  Director  to  the  Secretary  of  the  Interior  for  the  Fiscal 

Tear  ended  June  30,  1924. 
Queensland,  Royal  Society  of : 

Proceedings  for  1923,  Vol.  XXXV. 
Victoria,   Geological   Survey   of : 
Maps : 

Jumbuk. 

Mardan. 

Bulga 

Koorooman 

Callignee. 
Western   Australia  Geological   Survey : 

Bulletin  Xo.   89 — The  Geology  and  Mineral   Industry  of   Western  Australia. 

By  A.  G.  Maitland. 
New  Zealand.  Geological  Survey  of : 

BuUetin   Xo.   26— The   Geology   and   Mines   of   the   Waihi    District,     Hauaki 

Goldfield,  Xew  Zealand.     By  P.  G.  Morgan. 
New  South  Wales.  Department  of  Mines ; 

Annual   Report,  1923. 
Scotland,  Geological  Survey  of : 

Memoirs.     Tertiary  and  Post-Tertiary  Geology  of  Mull. 
Economic  Geology  of  Central  Coalfield  of  Scotland. 
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England,  Ordinance  Survey  of: 

Maps : 

Hertford. 
Wem   (DrifO. 
Wem   (Solid). 
Great  Britain,  Geological  Survey  of : 

The  Geology  of  the  Country  Around  Dartford.     By   Henry   Dewey. 

The  Geology  of  the  Country  Around  Hertford.     By     It.     L.     Sherlock. 

Summary  of  Progress  for  1923. 

Geology  of  Flint,  Ha  warden,  Etc.,  1924. 

Geology  of  Brighton  and  Worthing,  1924. 

Special  Mineral  Reports,  1924. 
Warsaw,  Polish  Ministry  of  Foreign  Offairs : 

Production    of    Coal,    Lignite,    Coke    and    Coal    Brifiuetles    fur    flu-    Month    of 
June,  1924. 

Production  of  Petroleum,   Natural   Gas   and   Mineral   Wax   for   the   Months  of 
May  and  June,  1924. 

Production  of  Salt  and  Potassium  Salts  for  the  M<jntli  of  June.  1924. 
U.  S.  Army  : 

Annual  Report  of  the  Chief  of  Engineers  for  1924. 
Federal  Power  Commission  : 

Four  Annual  Report,  1024. 
Smithsonian    Institution  : 

Proceedings  of  the  U.  S.  National  Museum.   \'ol  (i.'l. 
U.  S.  Treasury  Department : 

Annual    (1924)    Report  of  the  Director  of  the   Mint. 
U.   S.   Coast  and   (Jeodetic   Survey : 

Earth  Movements  in  California.     By   William  Bowie. 
Geodetic  Operations,  January  1,  1922— December  31,  1923. 

Annual   Report  of  the  Director  to   the   Secretary  of  ('miinierie   fur   the   Fiscal 
Year  ended  June  30,  1924. 
Librarian  of  Congress : 

Report  for  the  Fiscal  Tear  Ended  June  30,  1924. 
Alabama,  Geological  Survey  of : 

Bulletin   No.   27 — Statistics  of  the  Mineral   I'roduction   of  .Vlabania    I'or   1922. 
By   W.    S.    Ernst. 

Museum  Paper  No.  7 — The  Genus  Gyrotoma.     By  C.  (ioodrich. 
Illinois,  State  Geological  Survey : 

Prospects  for  Oil  in  Decatur  Area,  Illinois. 
Kentucky  Geological  Surve.v  : 

The  Road  Materials  of  Kentucky.     By  C.  H.  Richardson. 

A  Bibliography  of  the  Several  Books,  Reports  and  Maps  Principally   Relating 
to  Geology. 

Kentucky  State  Parks.  1924. 
North  Carolina  Geological  and  Economic  Survey  ; 

Some  Facts  and  Figures  About  North  Carolina  and  Her  Natural  Resources. 
Pennsylvania  Geological  Survey : 

Bituminous    Coal    Losses    and    Jlining   Methods   in    Pennsylvania.      By    J.    I>. 
Sisler. 

Bulletin  No.  M.3 — Lead  and  Zinc  Ores  of  Pennsylvania.     By  B.  L.  Miller. 

Bulletin  No.  M.j — The  Silicia  Refractories  of  Penus.vlvania.     By  E.  S.  Jloore. 
Washington,   Department  of  Conservation   and  Development : 

Bulletin  No.  30 — Mineral  Resources  of  Washington  with  Statistics  for  1922. 

Bulletin  No.  29 — Coal  Fields  of   Ska.git   County.   Washington. 
Canada,  Department  of  Mines  : 

Bentonite.     By  H.  S.  Spence. 

Development   of   Chemical   Metallurgical   and    .Vllied    Industries   in   Canada    in 
Relation  to  the  Mineral  Industry.     By  A.   W.  Wilson. 

Thirty-second  Annual  Report  of  the  Ontario  Depaitment  of  Mines. 

The  Mining  Laws  of  Canada. 

Bulletin  No.  62.^ — Bituminous  Sands  of  Northern  Alberta.     By  Siilney  f.  Ellis. 

Canadian  Arctic  Expedition,   1913-1918. 

Memoir   139 — Coginhalla   Area,   British   Columbia. 

Report  on  Ontario  Iron  Ores,  1923. 
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Thirty-Krst  Anuual  Report  and  Maps,  Ontario  Department  of  .Mines.  Vol.  ."jl. 
Part  II.  1922. 
Canada,  The  Dominion  Fuel  Board: 

Central    and   District    Heating   Possiljilities   of    Application    in    Canada.      By 
F.  A.  Combe. 
Transvaal  Chamber  of  Mines  : 

Thirty-fourth  Report.  1023. 
Montevideo,   Instituto   de   Geolojria   y   Perferaciones : 

Boletin  No.  0,  June,  1924. 
Arehivos  do  Musen  Xacional  do  Rio  de  Janiero.     Vol  XXIV. 
Bolerin  do  Musen  Xacional  do  Rio  de  Janiero.     March,  1924. 
Deputy  JIaster  and  Comptroller  of  the  Royal  Mint: 

Fifty-fourth  Annual  Report,  1923. 
Queensland  Geological  Surve.v : 

Publication  Xo.  27.". — Mesozoic  Insects  of  Queensland.     By  IJ.  J.  Tillyard. 

Societies  and   Educational   Institutions. 
I'niversit.v  of  California  : 

Pelecypoda   from    the   Marine   Oligocene   of   Western   Xorth   America.      By   B. 
L.  Clark. 
Pennsylvania  State  College : 

Bulletin   Xo.  32 — Heat  Transmission  and   Efficiency   in   Steam  Boiler  Tubes. 

By  E.   A.  Fessenden. 
Bulletin    Xo.   .31 — A   Xew   Application    of   the    Induction    Jlntor   in    Signalling 
Devices.     By   P.   X.   Rice. 
American   Institute  of  Mining  and  Metallurgical  Engineers  : 

Transactions.   Vol.'LXX. 
Peru : 

Boletin  del  Cuerpo  de  Ingeuieros  ile  Minas  del  I'eru.   Xo.  li'T. 

Books. 

The  Mineral  Industry,  ]92o.  Vol.  32. 
The    Mines    Handlxiok.    192.5. 

Maps. 

U.  S.  Geological  Surve\    Topographic  Sheets : 

Alto   Pass.   Ill.-Mo.  Lebanon,  Oregon. 

Barre.  Vt.  Momence.  Ill.-Ind. 

Braymer.  ilo.  Oregon,  111. 

Dinuba.  Calif.  Spruce  Knob.  \V.  Va.-Va. 

Frankfort.  Ky.  Tranquillity,  Cal. 
Kankakee,  111. 

Current  Magazines  on  File. 

For   the   convenience   of   persoas   wishing   to   r-ou-sult    the   teclinical 
magazines  in  the  reading  room,  a  list  of  those  on  tile  is  appended : 

American  Petroleum  Institute,  Xew  York. 

Architect  and  Engineer.  San  Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania, 

Brick  and  Clay  Record,  Chicago, 

Bulletin,  Union  Oil  Co,,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement.  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical  Engineering  and  Mining  Review,  London,  England. 

Engineering  and  Mining  Journal-Press.  Xew  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  Xews,  Los  Angeles,  California. 

Graphite,  Jersey  City. 

.lournal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  X'ew  York. 

-Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Los  Angeles. 
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Oil  Age,  Los  Augelcs. 

Oil  and  Gas  Journal,  Tulsa.  Oklahoma. 

Oil  and  Gas  News,  Kansas  Cit.v. 

Oil   News,  Galesburg,   Illinois. 

Oildom,  New   York. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekl}',  Houston,  Texas. 

Petroleum  Age,  New  Y'ork. 

Petroleum  Record,   Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining  Journal,  Brisbane,  Australia. 

Rock  Products,  Chicago,  Illinois. 

Safety  Nen-s,  Industrial  Accident  Commission,  San  Francisco. 

Salt  Lake  Mining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  followiug  papers  are  received  and  kept  on  file  in  the  library : 

Amador  Dispatch,   Jackson.   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Harstow  Printer,  Barstow,  Cal. 

Blythe  Herald,  Blythe,  Cal. 

Bridgeport   Chronicle-Union,   Bridgt'ijort,    Mono   Co.,    Cal. 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil  World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa,  Cal. 

Daily  Commercial  News,  San  Francisco,  Cal. 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate,  Crescent  City,  Cal. 

E.xeter  Sun,  Exeter,  Cal. 

(Jateway  Gazette,  Beaumont,  Cal. 

Goldfield  News,  Goldtield,  Nevada. 

(iuerneville  Times,  Guerneville,  Cal. 

Healdsburg  Enterprise,   Healdsburg,  Cal. 

Humboldt  Standard,  Eureka,  Cal. 

Inyo  Independent,   Independence,  Cal. 

Inyo  Register,  Bisbop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee,  Lakeport,  Cal. 

Mining  and  Financial  Record,   Denver.  Colo. 

Mining  Topics,  Sacramento,  Cal.,  and  Uniouvillf,  Nev. 

Mountain  Democrat,  Placerville,  Cal. 

Mountain  Messenger,  Downieville,  Cal. 

Nevada  Miningi  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass,  Oregon. 

Oroville  Daily  Register,  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald,  Auburn,  Cal. 

Plumas  Independent,  Quincy,  Cal. 

Plumas  National  Bulletin,  Quiucy,  Cal. 

Randsburg  Times,  Randsburg,  Cal. 

San  Diego  News,  San  Diego.  Cal. 

Shasta  Courier,  Redding,  Cal. 

Siskiyou  News,  Yreka,  Cal. 

Stockton  Record,  Stockton,  Cal. 

Tuolumne  Prospector.  Tuolumne.  Cal. 

Ventura  Daily  Post,  Ventura,  Cal. 

Weekly  Trinity  Journal,  Weaverville,  Cal. 

Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industr\^  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  ^NIixdcg  in  Caliporkia  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  ]\IixrN"G  ix  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  '  Commercial  ^Mineral  Notes. ' 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining. Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS  WANTED. 

1-1     Auything  counecteil   with   ruiuiug. 

1-ii     Assessment  work  to  do  on  contract.     Thorough  placer  and  quartz  mining  man. 

1-3  A.ssayer  and  chemist.  Nine  j'ears' "experience,  cement,  capper,  and  commer- 
cial laboratory.     Age  20.     Single.     Reference. 

1-4  Mill  man  or  general  superintendent.  Thirty  years'  general  experience  in 
operation  o£  mines  and  mills.  Age  0.").  JInrried.  References.  Minimum 
salary,  $200. 

l-."*  Mining  engineer.  Over  ten  years'  general  experience  in  operation  and  exami- 
nation of  mines  in  the  United  States,  Mexico  and  South  America.  Can  do 
surveying  and  assaying.     Age  43.     References.     Salary  open ;  reasonable. 
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PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  the  past  forty-four  yeare,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  .sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco ;  Pacific  Finance  Building, 
Los  Angeles;  in  Sacramento;  Santa  Maria;  Santa  Paula;  Coalinga; 
Taft ;  Bakersfleld.  They  may  also  be  found  in  many  public,  private 
and  technical  libraries  in  California  and  other  states,  and  foreign 
countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  i.ssued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
ease  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Jloney  orders  should  be  made  payable  to  the  State  Jlining 
Bureau. 

REPORTS. 

Asterisks  (*•)  indicate  the  publication  is  out  of  print. 

Price 

**First   Annual  Report  of  the  State  Mineralogist,   18S0,  43  pp.     Henry   G. 

Hanks 

**Second  Annual  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

**Third  Annual  Report  of  the  State  Mineralogist,  1883,  111  pp.,  21  illustra- 
tions.    Henrj'   G.   Hanks = 

♦♦Fourth  Annual  Report  of  the  State  Mineralogist,  1SS4,  410  pp.,  7  illustra- 
tions.     Henry   G.   Hanks 

**Fifth  Annual  Report  of  the  State  Mineralogist,  1885,  2.34  pp.,  15  illustra- 
tions, 1  geological  map.     Henry  G.  Hanks : 

**Sixth  Annual  Report  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations,  1  map.     By  Henry  G.  Hanks 

**Part  II,  1SS7,  222  pp.,  36  illustrations.     Williani  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 

Irelan,  Jr.   

♦♦Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  ^8  pp.,  122  illustra- 
tions.     William   Irelan,   Jr 

♦♦Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 
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REPORTS— Continued. 
Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Prlte 
**Tenth  Annual  Report  of  the  State  Mineralogist,  1890,  9S3  pp.,  179  illustra- 
tions, 10  maps.     William  Irelan.  Jr 

Eleventh  Report   (First  Biennial)    of  the  State  Mineralogist,  for  the  two 
.years   ending   September  15,   1S92,  612  pp.,   73  illustrations,  4  maps. 

William  Irelan,  Jr $1.00 

**TweIfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,  1894,  541  pp.,  101   illustrations,  5  maps. 

J.  J.  Crawford 

'♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years  ending   September   15,   1896,   726   pp.,   93  illustrations,   1   map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,   Biennial    Period,   1913-1914, 

Fletcher  Hamilton : 
**Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolumne  Counties, 

172  pp.,   paper 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pp.,  paper .50 

Mines    and    Mineral    Resources,    Del    Norte,    Humboldt,    and    Mendocino 

Counties,  59  pp.,  paper .25 

**Mines   and   Mineral   Resources,   Fresno,   Kern,   Kings,   Madera,    Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties, 

113   pp.,   paper .35 

**Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

ISO   pp.,   paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 

1914,  Fletcher  Hamilton.  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano,  Sonoma, 
Yolo,  Del  Norte,  Humboldt.  Jleudocino,  Fresno,  Kern.  Kings,  Madei'a, 
Mariposa,  Merced,  San  Joaquin,  Stanislaus,  San  Diego,  Imperial, 
Shasta,    Siskiyou,    and   Trinity    Counties,    974    pp.,    275    illustrations, 

cloth 2.00 

Chapters   of   the    State   Mineralogist's    Report,   Biennial    Period,   1915-1916, 
Fletcher  Hamilton  : 
Mines  and  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  176  pp., 

paper    .65 

Same,  including  geological  map  of  Inyo  County 1.25 

Mines  and  Mineral  Resources,  Butte,  Lassen.  Modoc,  Sutter,  and  Tehama 

Counties,  01  pp.,  paper .50 

Mines  and  Mineral  Resources,  El  Dorado,  Placer,  Sacramento,  and  Yuba 

Counties,   198  pp.,   paper .65 

Mines   and   Mineral   Resources,   Monterey,   San   Benito,    San   Luis   Obispo, 

Santa  Barbara,  and   Ventura   Counties.  18.3  pp.,  paper .DU 

.Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties, 

136   pp.,   paper .50 

Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  186  pp., 

paper .65 

Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916,  Fletcher  Hamilton.  1917: 
A  general  Report  on  the  Mines  and  Mineral  Resources  oE  Alpine,  Inyo, 
Mono,  Butte,  Lassen,  Modoc,  Sutter,  Tehama,  Placer,  Sacramento, 
Yuba,  Los  Angeles,  Orange,  Riverside,  San  Benito,  San  Luis  Obispo, 
Santa  Barbara,  A'entura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 3.75 

Chapters   of    the    State    Jlineralogisfs   Report,    Biennial    Period    1917-1918, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Plumas  County,  188  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County,  144  pp.,  paper ..W 

Seventeenth   Report  of   the   State   Jlineralogist,   1920.    Mining   in   California 

during  1920,  Fletcher  Hamilton;  .oC2  pp.,  71  illustrations,  cloth 1.75 
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REPORTS— Concluded. 

Asterisks  (•*)  indicate  the  publication  is  out  of  print. 

I  'rico 
Eighteenth    Report   of   the   State   Mineralogist,   1922,   Mining   in   California, 
Fletcher  Hamilton.     Chapters   published   monthly  beginning  with   Jan- 
uary, 1922: 
♦♦January,  **Februai-y,  March.  April,  May,  June,  July,  August,  September, 

October,  November,   December,   1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Fletcher  Hamilton  and   Lloyd   L.   Root.     January,   February,   March, 

September,  1923 Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October. 

1924.   per  copy $0.2."i 

Chapters  of  Twenty-first  Report  of  State  Mineralogist,  Mining  in  California,  Lluyd 

L.  Root.     Published  quarterly.  January,  1925 .2.") 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 
Chapters  of  State  Oil  and  Gas  Supervisor's  Report : 

Summary  of  Operations — California  Oil  Fields,  July,  1918,  to  March,  1919 

(one  volume)    Free 

Summary   of  Operations — California   Oil   Fields.     Published   monthly,   begin- 
ning April,  1019 : 
**April,  **May,  June,  **July,  **August,  **September,  **October,  November, 

♦♦December,  1919 Free 

January,  February,  March,  April,  ♦♦May,  June,  July,  ♦♦August,  September, 

October,  November,  December,  1920 Free 

January,    ♦♦February,    ♦♦March,    **April,    May,    June,    ♦♦July,    August, 

♦♦September,  ♦♦October,  ♦♦November,  ♦♦December,  1921 Free 

January,    February,    March,   April,   May,   June,   July,    August,    September, 

October,  November,  December,  1922 Free 

January,   February,   March,   April,   May,   June,   July,   August,    September, 

October,  November,  December,  1923 Free 

January,  February.  March,  April,  May,  June,  July,  August.  September,  1924     Free 

BULLETINS. 
Asterisks    (♦•)    Indicate    the   publication    Is   out  of   print. 

Price 
♦♦Bulletin  No.  1.     A  Description   of   Some   Desiccated  Human   Remains,  by 

Winslow  Anderson.     1888,  41  pp.,  G  illustrations 

♦♦Bulletin  No.  2.     Methods   of  Mine   Timbering,   by   W.   H.   Storms.     1894, 

58  pp.,  75  illustrations 

♦♦Bulletin  No.  3.     Gas  and  Petroleum  Yielding  Formations  of  Central  Valley 

of  California,  by  W.  L.  Watts.     1894,  lOO  pp.,  13  illustrations.  4  maps,     

♦♦Bulletin  No.  4.     Catalogue  of  Californian   Fossils,  by  J.  G.  Cooper,  1894, 

73  pp.,  67  illustrations.     (Part  I  was  published  in  the  Seventh  Annual 

Report  of  the  State  Mineralogist,  18S7.) 

♦♦Bulletin  No.  5.     The  Cyanide  Process,  1894,  by  Dr.  A.  Scheidel.     140  pp., 

46  illustrations 

Bulletin  No.  6.     California  Gold  Mill   Practices,   1895,   by   E.  B.   Preston, 

85  pp.,  46  illustrations .50 

♦♦Bulletin  No.  7.     Mineral    Production    of   California,    by    Counties   for   the 

year  1894,  by  Charles  G.  Yale.    Tabulated  sheet 

♦♦Bulletin  No.  8.     Mineral    Production    of   California,    by    Counties   for   the 

year  1895,  by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin   No.   9.     Mine   Drainage,  Pumps,   etc.,   by   Hans  C.   Behr.     1896, 

210  pp.,  206  illustrations 

♦♦Bulletin  No.  10.     A  bibliography  Relating  to  the  Geology,  Palaentology  and 

Mineral  Resources  of  California,  by  Anthony  W.  Vogdes.    1S96,  121  pp.     

♦♦Bulletin  No.  11.     Oil  and  Gas  Yielding  Formations  of  Los  Angeles,  Ventura 

and  Santa  Barbara  counties,  by  W.  L.  Watts.     1897,  94  pp.,  6  maps, 

31  illustrations  

♦♦Bulletin  No.  12.     Mineral  Production  of  California,  by  Counties  for  1896, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  No.  13.     Mineral  Production  of  California,  by  Counties  for  1897, 

by  Charles  G.  Yale.     Tabulated  sheet 
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Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 
•'Bulletin  No.  14.     Mineral  rroduction  o£  California,  by  Counties  for  1S9S, 

b.v  Charles  G.  Yale 

**Bulletia  No.   15.     Map   of  Oil   City   Fields,   Fresno  County,   by  John  H. 

Means.     1S99   

**Bulletin  No.  IG.     The  Genesis  of  Petroleum  and  Asphaltum  in  California, 

by  A.  S.  Cooper.     1S99,  39  pp.,  29  illustrations 

♦•Bulletin  No.  17.     Mineral  Production  of  California,  by  Counties  for  1S99, 

by  Charles  G.  Tale.     Tabulated  sheet 

**BulIetin   No.   18.     Mother  Lode  Region   of  California,  by  W.  H.   Storms. 

1900,  154  pp.,  49  illustrations 

'•Bulletin  No.  19.     Oil  and  Gas  Yielding  Formations  of  California,  by  W.  L. 

Watts.     1900,  236  pp.,  GO  illustrations,  8  maps 

'•Bulletin  No.  20.     Synopsis  of  General  Report  of  State  Mining  Bureau,  by 

W.  L.  Watts.     1901,  21  pp.     This  bulletin  contains  a  brief  statement 

of  the  progress  of  the  mineral  industry  in  California  for  the  four  years 

ending  December,  1899 

••Bulletin  No.  21.     Mineral  Production  of  California  by  Counties,  by  Charles 

G.  Yale.     1900.     Tabulated  sheet 

••Bulletin  No.  22.     Mineral  Production  of  California  for  Fourteen  Tears,  by 

Charles  G.  Yale.     1900.    Tabulated  sheet 

Bulletin  No.  23.     The  Copper  Resources  of  California,  by  P.  C.  DuBois, 

F.  M.  Anderson,  J.  H.  Tibbits  and  G.  A.  Tweedy.     1902,  2S2  pp.,  69 
illustrations,  and  9  maps $0..50 

••Bulletin  No.  24.    The  Saline  Deposits  of  California,  by  G.  E.  Bailey.    1902, 

216  pp.,  99  illustrations,  5  maps 

••Bulletin  No.  25.     Mineral  Production  of  California,  by  Counties,  for  1901, 

by  Charles  G.  Yale.     Tabulated  sheet 

••Bulletin   No.  2G.     Mineral   Production  of  California  for  the  past  Fifteen 

Years,  by  Charles  G.  Yale.     1902.    Tabulated  sheet 

••Bulletin    No.    27.     The   Quicksilver   Resources   of   California,    by   William 

Forstner.     1903,  273  pp.,  144  illustrations,  S  maps 

••Bulletin  No.  28.     Mineral  Production  of  California,   for  1902,  by  Charles 

G.  Yale.     Tabulated  sheet 

••Bulletin  No.  29.     Mineral  Production  of  California  for  Sixteen  Tears,  by 

Charles  G.  Yale.     1903.     Tabulated  sheet 

••Bulletin  No.  30.     Bibliography  Relating  to  the  Geology,  Palsentology,  and 

Mineral  Resources  of  California,  by  A.  W.  Vogdes.    1903,  290  pp 

'•Bulletin   No.  31.     Chemical   Analyses  of  California  Petroleum,  by  H.   N. 

Cooper.     1904.     Tabulated  sheet 

••Bulletin  No.  32.     Production  and  Use  of  Petroleum  in  California,  by  Paul 

W.  Prutzman.     1904.  230  pp.,  116  illustrations,  14  maps 

••Bulletin  No.  33.     Mineral  Production  of  California,  by  Counties,  for  1903, 

by   Charles   G.   Yale.     Tabulated   sheet 

••Bulletin   No.  .34.     Mineral   Production  of  California  for  Seventeen  Years, 

by  Charles  G.  Yale.    1904.     Tabulated  sheet 

••Bulletin   No.  35.     Mines  and  Minerals  of  California,  by  Charles  G.  Yale. 

1904,  55  pp.,  20  county  maps.     Relief  map  of  California 

••Bulletin   No.  36.     Gold  Dredging  in   California,  by  J.   E.   Doolittle.     1905, 

120  pp.,  66  illustrations,  3  maps 

Bulletin   No.  37.     Gems,   Jewelers'   Materials,  and   Ornamental   Stones  of 

California,  by  Goorge  F.  Kuntz.     liHC).  KkS  pp.,  .",4  illnstrarions .2." 

••Bulletin   No.   38.      Structural   and    Industrial   Materials   of  California,   bv 

Wm.  Forstner.  T.  C.  Hopkins,  C.  Naramore  and  L.  H,  Eddy.     1906, 

412  pp.,  1-50  illustrations,  1  map 

••Bulletin  No.  39.     Mineral  Production  of  California,  by  Counties,  for  1904, 

by  Charles  G.  Y'ale.     Tabulated  sheet 

••Bulletin   No.   40.     Mineral   Production   of  California   for   Eighteen   Years, 

by  Charles  G.  Yale.     1905.     Tabulated  sheet.. j 

'•Bulletin  No,  41,     Mines  and  Minerals  of  California,  for  1904,  by  Charles  f 

G.  Yale.     1905,  54  pp.,  20  county  maps 

••Bulletin  No.  42.     Mineral  Production  of  California,  by  Counties,  1905,  by 

Charles  G,  Yale,    Tabulated  sheet 
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Price 
**Bulletin   No.  43.     Mineral   Productiou   o£  California   for  Nineteen   Years, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  No.  44.     California  Mines  and  Minerals  for  1905,  b.y  Charles  G. 

I'^ale.     1007,  31  pp.,  20  county  maps . 

♦♦Bulletin  No.  45.     Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10  pp 

Bulletin  No.  46.     General   Index  of  Publications  of  the   California   State 

Mininu:  Bureau.  Iiy  Cliarli's  (i.  Vale     T.IU7.  .14  pp .$0. .•',(> 

♦♦Bulletin   No.   47.      Mineral   Production   of   California,   by   Counties,   190G, 

by  Charles  G.  Y'ale.     Tabulated  sheet 

♦♦Bulletin    No.   48.      Mineral    Production   of   California   for  Twenty   Years. 

190G,   by  Charles  G.  Yale 

♦*Bulletin  No.  49.     Mines  and  Minerals  of  California  for  1905,  by  Charles 

G.   Yale.     34   pp 

Bulletin  No.  .50.     The  Copper  Resources  of  California,  1908.  by  A.  Haus- 
mann,  J.  Kruttschnitt,  Jr.,  W.  E.  Thorne  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) 1.00 

♦♦Bulletin  No.  51.     Mineral  Production  of  California,  by  Counties,  1907,  by 

D.  H.  Walker.     Tabulated  sheet 

♦♦Bulletin  No.  52.     Mineral  Production  of  California  for  Twenty-one  Years, 

1907,  by  D.  H.  Walker.     Tabulated  sheet 

♦♦Bulletin  No.  53.     Jliueral  Production  of  California  for  1907,  with  County 

Maps,  by  D.  H.  Walker,  62  pp 

'"♦Bulletin  No.  .54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1908.     Tabulated  sheet 

♦♦Bulletin  No.  55.     Mineral  Production  of  California  for  Twent.T-two  Years, 

by  D.  H.  Walker,  190S.     Tabulated  sheet 

♦♦Bulletin   No.   56.     Mineral   Production   for  1908,   with  County   Maps   and 

Mining  Laws  of  California,  by  D.  H.  Walker.     78  pp 

♦♦Bulletin   No.  57.     Gold   Dredging   in   California,  by   W.   B.   Winston  and 

Chas.  .Tanin.    1910,  312  pp.,  239  illustrations  and  10  maps 

♦♦Bulletin  Kc.  58.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1909.     Tabulated  sheet 

♦♦Bulletin  No.  59.     Mineral  Production  of  California  for  Twenty-three  Years, 

by  D.  H.  Walker,  1909.     Tabulated  sheet 

♦♦Bulletin  No.  60.     Mineral  Production  for  1909,  County  Maps  and  Mining 

Laws  of  California,  by  D.  H.  Walker.     94  pp 

♦♦Bulletin  No.  61.     Mineral  Production  of  California,  by  Counties  for  1910, 

by  D.  H.  Walker.    Tabulated  sheet 

♦♦Bulletin  No.  62.     Mineral  Production  of  California  for  Twenty-four  Years, 

by  D.   H.  Walker,  1910.     Tabulated  sheet 

♦♦Bulletin   No.  63.     Petroleum   in   Southern   California,  by   P.   W.   Prutzman. 

1912,  430  pp.,  41  illustrations,  6  maps 

♦♦Bulletin  No.  64.     Mineral  Production  for  1911,  by  E.  S.  Boalich.     49  pp.__     
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PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  ilineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Keport  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begiin  in  January,  1922.  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924.  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies.  25  cents  apiece,  '^klining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  Ust, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  JMining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  buDetin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  emploj-ment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  List  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  ^Mining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intelligent  development  of  the  wonderful,  latent 
resources  of  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS. 

In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  offices  that  were 
established  in  Redding-,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  contact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able for  the  present  biennium,  the  Redding  and  Auburn  field  offices  were 
con.solidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  mo.st  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XYII.  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhau.sted.  Those  still  in  stock  are  in  need  of  revision. 
Therefore,  beginning  with  the  January.  192.5,  issue  of  '^Mining  in  Cali- 
fornia,' the  district  engineers'  reports  are  in  the  form  of  a  complete 
general  report  on  the  mines  and  mineral  resources  in  one  or  more  of 
the  counties  in  each  district. 

This  program  will  be  followed  in  succeeding  numbers  of  the  quarterly 
until  each  county  in  the  state  has  been  covered. 


SACRAMENTO  FIELD  DIVISION. 

C.  A.   Logan.   Mining  Eng-ineer. 

CALAVERAS  COUNTY. 
Geography. 

Calaveras  County  lies  on  the  west  slope  of  the  Sierra  Nevada  Moun- 
tains, the  elevation  ranging  from  -100  feet  above  sea  level  where  it  joins 
San  Joaquin  County  on  the  west,  to  8000  feet  where  the  eastern  bound- 
ary rests  on  the  summits  of  the  Sierras  adjoining  Alpine.  Bounded  on 
the  north  by  Amador  County  and  on  the  south  by  Tuolumne,  it  shares 
with  them  the  advantage  of  a  climate  where  snow  seldom  falls  and 
practically  never  lies  below  2500  feet  elevation,  and  where  mining  may 
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be  carried  ou  throughout  the  year  under  ideal  weather  conditions.  The 
county  is  drained  by  Jlokelumne,  Stanislaus  and  Calaveras  rivers,  the 
branches  of  the  former  reaching  into  the  highest  mountains. 

Timber,   Transportation,    Power   and    Water. 

The  eastern  part  of  the  county  contains  thousands  of  acres  of  tim- 
ber, much  of  it  held  by  large  companies  but  partly  in  national  forests 
and  not  yet  tapped  by  a  railroad. 

Three  railroad  branches  enter  the  county — Angels  Branch  of  the 
Sierra  Railway  Company  of  California,  extending  from  Jamestown  in 
Tuolumne  County,  and  connecting  with  trunk  lines  at  Oakdale;  and 
branches  of  the  Southern  Pacific,  extending  from  Lodi  to  Valley 
Spring,  and  from  Stockton  to  Milton.  The  first  named  serves  the 
mines  of  the  IMelones,  Carson  Hill,  Angels  Camp,  JMurphy,  Vallecito 
and  ad.ioining  districts.  Freight  and  supplies  for  San  Andreas,  IMokel- 
umne  Hill.  West  Point  and  other  districts  come  via  Valley  Spring,  and 
the  IMilton  branch  serves  the  copper  and  gold  mines  in  the  southwe.stern 
part  of  the  county.  A  good  automobile  highway  connects  San  Andreas, 
the  county  seat,  with  the  valley  system  of  concrete  state  highways,  via 
Valley  Spring.  A  good  dirt  road  passable  for  automobiles  all  the  year, 
crosses  the  county  from  Jackson  to  Melones,  with  branches  to  all  the 
outlying  districts  which  for  the  most  part  are  accessible  by  automobile 
at  all  seasons. 

Electric  power  is  supplied  to  all  of  the  principal  mining  districts,  the 
Angels  Camp,  Murphy  and  nearby  districts  having  service  from  both 
Utica  Mining  Company  and  Pacific  Gas  and  Electric  Companj^;  the 
latter  eompanj'  doing  most  of  the  business  in  the  northern  part  of  the 
county. 

The  increasing  demand  for  water  and  the  necessity  for  its  conserva- 
tion have  been  brought  home  to  the  people  of  the  county  by  the  action 
of  the  East  Bay  Utilities  district  which  has  taken  steps  to  secure  a 
municipal  water  supply  for  the  east  bay  cities  partly  from  Mokelumne 
River,  and  the  plans  of  the  city  of  Stockton  to  put  up  a  flood  control 
dam  on  Calaveras  River  west  of  San  Andreas.  Litigation  is  in  progress 
at  present  between  the  city  of  Stockton  and  some  landowners  of  Cala- 
veras County  regarding  value  of  land  desired  for  dam  purposes,  and  the 
whole  question  of  the  final  disposition  of  water  supplies  is  of  vast 
importance  to  all  the  people  of  the  county. 

Mineral    Resources. 

"While  the  county's  mineral  resources  are  varied,  the  gold  mines  have 
been  the  principal  source  of  wealth.  As  shown  by  the  table  of  mineral 
production,  herewith,  the  gold  mines  of  the  county  have  a  recorded 
production  during  the  past  44  years  of  over  $54,000,000.  Annual  gold 
.vield  has  fallen  below  one  million  dollars  only  twice  in  the  past  32 
years,  during  which  time  the  deep  quartz  mines  have  been  the  chief 
contributors.  In  spite  of  pes.simistic  predictions  and  the  closing  of  old 
mines,  those  best  acquainted  with  the  county  can  not  help  being  hope- 
ful for  the  future  of  mining. 

Next  to  gold,  copper  has  been  the  principal  product  with  a  total  out- 
put estimated  at  about  $25,000,000,  including  the  production  from 
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the  copper  mines  between  1861-69,  for  which  exact  figures  are  not 
available,  but  which  is  estimated  at  about  $10,000,000  based  upon 
incomplete  figures  for  the  output  of  the  Union,  Keystone  and  Napo- 
leon minas  during  that  period.  The  production  since  1894  has  been 
worth  about  $16,000,000. 
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MINERAL  PRODUCTION  OF 


Year 

Gold, 
value 

SUver, 
value 

Copper 

Mineral  paint  (ochre) 

Clay 

Pounds 

Value 

Tons 

Value 

Tons 

Value 

I8S0 

$320,865 

800,000 

670,000 

500.000 

485,000 

527,538 

639,457 

640,417 

580,000 

592,243 

618.821 

738.883 

794,531 

1,669.192 

2.119.365 

1,717,916 

1,546,398 

1,439,861 

1,019,023 

1,265,564 

1,649,126 

2,024,685 

2,072,939 

1,904,125 

1,789,184 

1,836,816 
1,644,234 

1,097,974 
1.378.511 
1.440.511 
1.147.705 
1,112.315 
962,145 

1.175,208 
1,336,875 

1,391,134 

1,356.120 

1,471.442 

871,263 

1,550,574 

1,439,745 

1,495,758 

1,413,465 
1,205.784 

$643 
1,200 

(■) 

1881 

1883 

1885 

2,558 
4,926 
1,477 
1,500 
1,071 
2,499 
4,860 
24,441 
122 
5,183 
77 
500 
1,745 
3,462 
9,813 
80.762 
44,687 
46,234 
68.280 
65,611 

78,859 
74,099 

54,420 
62,727 
71,418 
82,866 
67,032 
70,748 

61,076 
60,442 

53.298 

83,643 

87,984 

84,150 

35,876 

16,701 

10,232 

11,648 
7,316 

1886 

1887 

1888 

1890 

1892 

1893 

654,866 
175,895 
87,557 

$64,951 
16,925 
8,990 

115 

$2,530 

1895 

1896 

150 
100 

2,400 
225 

18,400 
165,484 
980,934 
1,701,389 
2,087,501 
2,246.675 
2,592,124 

3,666.810 
5,082,320 

3,941.883 
4,804,416 
5,438,908 
7,345,321 
6,190,153 
6,125,415 

5.063,187 
4,468,998 

4,031.149 

6,099,509 

7,720,861 

6,762,882 

2,049,330 

2,112,186 
W 

2,052 
27,586 
150,585 
268,000 
251,062 
297,263 
414,399 

572,022 
956,315 

609,203 
555,704 
690,632 
778,369 
773,769 
1,010,693 

784,794 
594,377 

705,451 

1,500,479 

2,107,795 

1,670,432 
381,175 
388,642 

400 
125 
259 
200 
70 

379 

3,800 
500 
778 

1,000 
385 

1,900 

1904      ...  . 

100 

40 
50 

$100 

1905 

300 

250 

1908 

50 

250 

25 
100 
30 
50 
4,281 

2,000 
280 

250 

500 

1910 

250 

200 

1912 

4,431 

1913 

28 

190 

4,500 

1914 

280 

W 

1916 

(=) 

1918 

1920 

1,598,776 

235,020 

Totals. 

$53,452,712 

$1,446,186 

'93,212,959 

$15,816,685 

■1,876 

$13,958 

•6,956 

$11,061 

'The  Union  Mine  at  Copperopolis  was  a  producer  as  < 
available  for  Calaveras  County  earUer  than  here  shown. 
>See  \inder  'Unapportioned.' 
•Includes  clay  (pottery),  copper,  gems. 
^Includes  clay  (pottery),  crystal  quartz,  lead,  platinum. 


irly  as  1861,  but  there  are  no  detailed,  annual  figures 
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CALAVERAS  COUNTY.  1880-1923. 


Mineral  water 

Limestone 

Quartz 

crystals, 
value 

Miscellaneous  and  unapportioned 

GaUons 

Value 

Tons 

Value 

Amount 

Value 

Substance 

$18,000 
17,500 

717  tons 

$3,583 

Pyrites. 

f  3,500  bbls. 
\       25  tons 
20  tons 
/       40  tons 
\       13.9  ozs. 

5,500 
375 
300 
280 
250 

Lime. 

3,087 
3,994 

6,872 
14,165 
4,590 
6,283 
3,943 

115,430 
7,635 

16,955 
31,446 
11,987 
16,976 
11,733 

10,000 

Chromite. 

10,000 
10,000 

Platinum. 

$50,075 

10,000 

$5,000 
3,764 

5,500 
6,517 

5,752 

7,025 

7.009 

6,069 

1,034 

512 

791 

639 
569 

220  lbs. 

10 

Lead. 

11,500 

2,000 

1,400 

2.500  lbs. 
7,006  lbs. 

25 

308 

9,900 

4,550 

2,618 

1 

294 

8 

1,900 

4,350 

12,570 

499 

2,453 

2.503 

300 

34,245 

550 

1,433 

2,700 

3,992 

159,453 

598 

420 

2,067 

107 

1,076 

600 

8,116 

2,002 

2,400 

30,«8 

876 

17,527 

17 

2,150 

35,590 

39,391 

39,825 

9,605 

Graphite. 
Lead. 

15.508 

650  tons 
290  tons 
30  lbs. 
9  ozs. 
163  lbs. 

Chromite. 
Fuller's  earth. 

15,343 

Lead. 

Platinum. 

Lead. 

18,255 

1,636  tons 

7,238  lbs. 

54  ozs. 

platinum,  silica. 
Chromite. 
Lead. 

16,985 

1,613  tons 

6,395  lbs. 

20  ozs. 

Chromite. 
Lead. 

10,938 

3,830  tons 
10  ozs. 

silica,  zinc. 
Chromite. 
Platinum. 

4,384 

2,019  ibs". 
8  ozs. 

Lead. 

(') 

5,120 

20  fine  ozs. 

Platinum. 

2,809 

12  fine  ozs. 

Platinum. 

1,914 

22  fine  ozs. 

Platinum. 

(•) 

1,626 

( 

121,910 

t50,181 

44,934 

$119,062 

■$65,500 

$491,435 
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Among  other  minerals  which  have  been  produced  may  be  noted  sil- 
ver, produced  as  a  by-product  of  gold  and  copper  mining;  limestone, 
mineral  paint,  clay,  mineral  water,  rock  crj-stal,  (quartz)  chromite  and 
miscellaneous  stone. 

Geology. 

The  Neocene  shore-line  as  indicated  by  the  lone  formation,  covered 
the  county  from  Lancha  Plana  through  Valley  Spring  to  Jenny  Lind, 
and  southward  to  Milton.  The  most  westerly  of  the  lode  mining  dis- 
tricts are  the  Hog  Mountain-Gopher  Range  copper  mining  district, 
where  copper  ores  occur  in  diabase  and  allied  rocks,  near  the  southwest 
corner  of  the  county,  and  the  Campo  Seco  copper  district,  where  similar 
ores  occur  in  amphibolite  schi.st.  In  a  depression  called  Salt  Spring 
Valley,  between  the  older  cry.stalline  rocks  of  Gopher  Ridge  and  Bear 
Mountains,  lies  a  belt  of  black  Mariposa  slate  with  interbedded  lenses  of 
amphibolite,  with  important  copper  deposits,  which  conform  in  strike 
with  the  direction  of  schistosity  of  the  enclosing  rocks. 

The  Mother  Lode  belt  of  black  ilariposa  slate  enters  the  county  at 
Middle  Bar.  but  aside  from  the  Gwin  I\Iine.  which  had  reached  a  depth 
of  2850  feet  before  it  was  closed  several  years  ago,  little  deep  mining 
has  been  done  in  this  district,  though  numerous  quartz  mines  have  been 
opened  to  depths  of  less  than  1000  feet.  There  are  many  prominent 
veins  in  the  granodiorite  area  of  Mokelumne  Hill,  but  the  main  belt 
passes  southeast,  a  line  of  fissuring  ha^^ng  passed  into  the  amphibolite 
schist,  in  which  rock  were  found  the  deep  mines  of  Angels  Camp  and 
Carson  Hill.  This  belt  of  mines  is  characterized  by  'free  milling'  ores 
carrying  two  to  four  per  cent  of  auriferous  pyrite,  with  some  telluride 
ores  at  Carson  Hill.  Further  notes  on  the  geology  of  this  district  are 
given  under  Carson  HUl  Gold  Mines,  herein.  The  mines  near  Mokel- 
umne Hill  carry  galena  in  addition  to  pyrite.  The  geologj-  of  these 
mines  is  exemplified  by  the  Boston  and  Ea.syz  Bird  Mines,  of  which 
descriptions  are  given  in  this  report.  A  west  belt  of  gold  mines  lies 
west  of  Copperopolis  in  the  amphibolite  schist  and  black  slate.  The 
characteristics  of  these  mines  are  illustrated  by  the  accompanying 
reports  on  the  Gold  Knoll  and  Mountain  King  Mines. 

The  East  Belt  is  a  general  name  given  to  the  gold-quartz  mining  dis- 
tricts in  the  great  body  of  Calaveras  (Carboniferous)  rocks,  Ijdng 
ea.st  of  the  younger  ]\Iother  Lode  slate  and  east  of  the  amphibolite 
schists  accompanying  the  ^Mariposa  slate.  The  Calaveras  rocks  are 
chiefly  hard  blockj-  siliceous  and  micaceous  schists,  quartzite,  curly 
black  slates  and  accompanying  intrusive  dikes,  usually  of  basic  charac- 
ter, which  have  had  a  very  important  effect  on  the  gold-quartz  deposits. 
The  underlying  granodiorite  and  more  basic  rocks  of  similar  composi- 
tion have  been  the  sources  of  the  ore-deposits  and  besides  the  dikes, 
this  deeper  rock  is  at  times  exposed  over  wider  areas.  One  such  area  is 
the  West  Point  district,  where  many  small,  rich  ore  shoots  have  been 
mined. 

As  might  be  expected  from  ore  deposits  originating  from  such  a 
source,  and  not  far  removed  from  it,  the  ores  of  the  East  Belt  are 
more  'ba.se'  and  more  complex  in  character  than  those  of  the  Mother 
Lode,  and  the  increasing  complexity  may  be  traced  northeast,  as  one 
travels  toward  the  center  of  the  granodiorite  which  forms  the  core  of 
the  Sierra  Nevadas.     The  "West  Point  ores  contain  pyrite,  pyrrhotite, 
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galena,  zineblende,  mareasite,  arsenopyrite,  and  chalcopyrite,  in  addi- 
tion to  free  gold.  The  characteristics  of  East  Belt  mines  are  shown 
herein  in  greater  detail  under  the  descriptions  of  the  Sheep  Ranch  and 
Washington  mines. 

Some  geologists  have  asserted  that  the  ore  deposits  at  West  Point  are 
the  fillings  of  joint  planes,  but  many  of  the  veins  extend  for  consider- 
able distances  on  the  strike.  However,  a  tabulation  of  the  length  of 
ore-shoots  shows  that  a  large  number  of  them  are  less  than  100  feet 
long.  There  has  been  no  development  deeper  than  900  feet  in  this  dis- 
trict and  only  prospecting  is  going  on  there  now. 

As  regards  the  geology  of  the  ancient  river  system,  this  has  been 
covered  in  detail  in  references  cited,  so  need  not  be  mentioned  here. 
It  is  believed  that  the  notes  on  industrial  mineral  deposits  cover  the 
geology  sufiieiently  in  each  case. 

-Bibliography  of   Publications   on    Geology   and    Mineral    Resources  of  Calaveras 
County. 

Lode  mine  de.scription.s,  early  operations :  Mineral  Resources  West 
of  the  Rocky  Mountains,  from  1867  to  1875,  edited  by  J.  Ross  Browne 
l>^67-68)  and  Rossiter  W.  Raymond  (1869-1875),  published  by  the 
Tnited  States  Treasury  Dept. 

Calif.  State  Min.  Bur..  State  Mineralogist's  Reports  TI.  Till. 
XI.  XII. 

Areal  and  structural  geologj- :  CaUf.  State  Min.  Bur.  State  IMineralo- 
gist's  Report  X  (with  map).  U.  S.  Geol.  Survey  Geologic  Folios  3,  5, 
11  (reprint)  and  Geologic  Folio  63..  U.  S.  Geol.  Survey  14th  Report, 
part  II.  pp.  441-495. 

Later  ilinine  Operations,  seolog^-.  metallurgy:  Calif.  State  Min. 
Bur.  State  :\Iineralogist  "s  Reports  Xn\  XYII,  XIX,  XX;  Bull  18. 

Placer  Mining.  Ancient  Channels  ( in  addition  to  above  general  refer- 
ences) U.  S.  Geol.  Survev  Prof.  Paper  73..  Calif.  State  Min.  Bur. 
State  Mineralogist 's  Report  XII,  CaUf.  State  :Min.  Bur.  Bull.  92. 

Placer  Minine  (Dredging,  gold  and  platinum)  Calif.  State  Min. 
Bur.  BuU.  85.    ^ 


•  All  of  the  above  publlcaUons  are  out  of  print  and  unobtainable  except  the  XlVth 
and  later  reports  of  the  State  Mineralogist  but  reference  copies  of  the  older  ones  may 
,       be  consulted  at  the  San  Francisco,  Sacramento  and  Los  Angeles  offices  of  the  State 
I       Mining  Bureau  and  at  the  larger  public  libraries. 
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METALS. 

COBALT. 

The  following  notes  were  published  in  our  quarterly,  Mining  in 
California,  for  January,  1924,  on  this  subject : 

"During  the  past  two  years  several  samples  of  cobalt  diarsenide  (smaltite)  with 
erj'thrite,  have  been  brought  to  the  attention  of  the  Bureau.  These  apparently 
came  from  a  single  small  prospect,  which  was  visited  in  November.  1923.  It  is  in 
the  northwest  quarter  of  Sec.  22,  T.  4  N.,  R.  14  E.  about  a  mile  by  trail  from  the 
Murphy-Sheep  Ranch  road  and  on  top  of  a   ridge  at  an  elevation  of  over   3000   feet. 

"A  surface  cut  15  feet  long  and  3  feet  deep  had  been  made  on  a  stringer  of  the 
ore.  This  had  been  only  a  few  inches  wide  between  a  mica  schist  footwall  and  a 
quartzite  hanging  wall,  and  had  pinched  out.  so  far  as  could  be  seen,  both  on  the 
dip  and  strike.  Only  a  few  hundred  pounds  of  ore  had  been  found,  but  samples 
indicated  it  was  of  good  grade.      •      •      •      " 

After  the  above  notes  were  written,  R,  C.  Johnson  began  work  on  the 
prospect  and  sank  a  shaft  to  a  depth  of  70  feet,  in  the  course  of  which 
work  small  bunches  and  boulders  of  smaltite  with  arsenopyrite  were 
encountered.  The  product,  amounting:  to  3  or  4  tons,  was  lying  on  the 
dump  and  the  property  wa.s  idle  in  ilarch,  1925.  It  is  equipped  with  a 
small  gasoline  engine,  blower  and  hoist,  and  is  claimed  by  John  Hauselt. 

Casey  cf-  Bach  Claim.  Samples  sent  to  the  Bureau  from  IMokelumne 
Hill  by  Bert  Hammel  were  identitied  as  asbolite,  or  cobalt-bearing 
wad.  A  shaft  was  started  on  a  small  bunch  of  this  mineral,  mixed  with 
quartz  which  was  16  inches  wide  at  the  surface.  It  pinched  out  at  a 
depth  of  six  feet,  lea^'ing  only  a  seam  less  than  an  inch  wide  at  a  depth 
of  15  feet.  John  Casey  and  Carl  Bach,  both  of  Mokelumne  Hill,  are 
the  present  owners  of  the  claim,  which  is  one  mile  east  of  Mokelumne 
Hill. 


Calaveras  County  was  the  earliest  copper  producing  county  of  con- 
setjuenee  in  the  state  but  since  the  price  of  copper  dropped  in  1919,  the 
copper  mines  here  have  been  idle  with  the  exception  of  the  Penn  Min- 
ing Company's  property  at  Campo  Seco.  where  the  smelter  was  shut 
down  April,  1920,  after  sixteen  years'  operation;  and  the  Calaveras 
Copper  Company's  mines  and  smelter  at  Copperopolis,  which  resumed 
production  in  December,  1922,  and  are  still  running:  besides  which 
activities  we  have  noted  only  short-lived  efforts  to  operate  a  few  of  the 
smaller  mines,  such  as  the  Napoleon  and  Quail  Hill.  The  small  copper 
mines  of  the  county  can  only  be  operated  at  a  profit  when  copper  is 
bringing  a  fair  price,  the  present  market  being  too  low. 

The  Bureau  has  had  under  way  for  some  time  the  preparation  of  a 
bulletin  on  the  'Foothill  Copper  Belt'  by  Professor  C.  F.  Tolman,  Jr., 
and  since  the  field  work  for  that  report  was  done  there  has  been  little 
new  development  (except  as  noted,  post,  and  in  ^Mining  in  California 
for  April,  1924)  so  that  detailed  mention  will  not  be  made  here  of 
idle  properties,  for  descriptions  of  which  reference  should  be  made  to 
Report  XIV.  pp.  56-64;  Report  VIII,  pp.  151-156;  and  Bulletin  50, 
pp.  228-245. 

As  regards  changes  in  the  metallurgy  of  copper,  it  may  be  noted  that 
in  1915  and  1916  experiments  with  the  oil  flotation  process  on  a  work- 
ing scale  began  at  the  Napoleon  and  Union  Mines  (the  latter  now 
belonging  to  Calaveras  Copper  Company)  and  were  so  successful  that 
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this  method  was  adopted.  The  ore  at  Copperopolis  is  chalcopyrite, 
carrying  no  gold  and  little  silver.  At  Campo  Seco  and  in  the  other 
mines  the  ores  carry  gold,  silver  and  zinc  in  varying  amounts,  the  gold 
and  silver  in  the  concentrate  often  being  worth  several  dollars  a  ton, 
and  the  zinc  content  of  the  ore  sometimes  going  as  high  as  15%.  The 
amount  of  iron  sulphide  in  the  ore  limits  the  grade  of  concentrate  that 
can  be  obtained  by  oil  flotation;  at  times  it  is  hard  to  get  over  10% 
copper  in  the  concentrate  and  at  the  Calaveras  Copper  Company's 
plant  the  flotation  concentrate  averages  about  18%  copper  after  passing 
the  Oliver  filter. 


Napoleon  Copper  Mil 


on  Hog  Mountain,  Calaveras  County,     The  oldest  commercial 
copper  producer  in  the  state. 


Calaveras  Copper  Company.  The  property  and  plant  were  described 
by  the  writer  in  considerable  detail  in  the  quarterly,  Mining  in  Cali- 
fornia, for  April,  1924,  pp.  76-80,  inclusive,  where  a  flow  sheet  of 
the  concentrating  and  smelting  plants  was  also  .shown. 

In  June,  1924,  the  new  reverberatory  furnace  was  put  in  operation 
and  the  blast  furnace  has  not  been  in  use  since.  Matte  can  now  be 
drawn  as  desired  and  there  are  savings  from  the  reduction  of  dust 
Icsses  and  from  doing  away  with  the  use  of  coke.  Oil  is  used  for  fuel. 
About  125  tons  of  charge  is  handled  daily. 

In  the  12th  level  from  Discovery  or  Keystone  shaft,  a  new  orebody 
is  reported  900  feet  south  of  the  shaft.  Late  in  March,  1925,  this  was 
opened  for  a  length  of  150  feet  and  width  of  18  feet,  with  the  total 
length  unknown.  Another  ore-shoot  originallv  found  in  1915,  has  been 
opened  for  a  length  of  100  feet  on  the  600  level  of  South  shaft,  and 
the  800  level  is  being  run  to  reach  it.  The  main  ore-shoot  is  being 
developed  on  the  1450  level  of  Keystone  shaft,  and  should  be  about  600 
feet  long,  judging  by  results  on  the  upper  levels. 

About  225  tons  of  ore  is  being  mined  and  milled  daily  and  an  effort 
is  being  made  to  reach  capacity  (400  tons  daily)  by  June  1925. 
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Gold  quartz  mining  has  been  the  principal  source  of  mineral  produc- 
tion in  this  county  but  this  branch  of  mining  has  suffered  here  more 
than  elsewhere  during  the  past  ten  yeai*s  because  of  high  prices  of  labor 
and  commodities.  An  analysis  of  production  figures  for  the  past  ten 
years  indicates  that  the  gold  produced  from  quartz  mines  has  come 
mainly  from  a  few  large  properties. 

The  Utica  Mine  at  Angels  Camp  wa.s  closed  in  1918.  Mining  at  the 
Melones  Mine  ceased  in  November,  1918,  and  milling  was  stopped  in 
February,  1919.  The  Gold  Cliff  Mine  of  the  Utica  ^Mining  Company 
was  closed  down  in  April.  1920.  None  of  these  mines  had  been  worked 
out,  but  conditions  had  reached  a  point  where  operations  at  the  first  two 
named  were  not  paying  a  profit  under  conditions  then  existing,  and 
while  the  Gold  Cliff'  was  yielding  a  higher  grade  ore  than  the  average 
for  the  district,  and  was  paying  some  profit,  the  company  felt  that  the 
ore  might  as  well  stay  in  the  ground  until  costs  receded. 

Had  it  not  been  for  the  reopening  of  the  Morgan  Mine  in  1919, 
Calaveras  County  would  have  fallen  out  of  the  list  of  leading  gold 
producers. 

The  following  notes  are  intended  to  summarize  the  progress  of  gold 
quartz  mining  in  the  county  during  the  past  sis  years.  The  size  and 
character  of  the  quarterly  publication  does  not  permit  a  full  report  on 
the  mines  of  the  county,  as  a  complete  listing  of  even  the  patented 
claims  would  be  beyond  the  scope  of  the  bulletin,  not  to  mention  a 
discussion  of  the  geology  of  the  various  mineral  belts,  claim  maps,  and 
other  illustrative  details  which  are  desirable.  Much  of  these  data  have 
been  gathered,  and  it  is  hoped  that  they  can  be  published  later.  Fre- 
quent references  have  been  made  to  past  publications  which  can  be 
consulted  at  the  Bureau's  offices. 

GOLD  MDvES   (LODE). 

Apex  (Ford)  Mine.  Owners:  Mrs.  Ann  Dower  ^,  Talton  Hawes  f. 
Tender  lease  and  option  to  Apex  Mining  Company,  Dave  Cavagnaro, 
manager,  San  Andreas.  Prospecting  work  is  continuing  at  this  prop- 
erty, which  adjoins  the  townsite  of  San  Andreas.  Work  so  far  has 
been  confined  to  the  upper  levels,  where  considerable  new  ground  has 
been  prospected.    The  old  workings  reached  a  depth  of  700  feet. 

The  company  has  been  greatly  encouraged  by  results  of  prospecting 
in  new  ground  during  the  past  year.  "Work  has  been  extended  to  the 
three  hundred  level. 

Bibl :  State  Mineralogist 's  Keport  XIT,  p.  79 ;  XX,  p.  4. 

Bachman  Mine.  Is  in  Sees.  10,  11,  T.  3  N.,  R.  12  E. ;  7  miles  south 
of  San  Andreas  near  San  Andreas  and  Angels  Road  and  contains 
twentj'  acres.  0\vners :  Constant  Bund,  Louis  Costa.  Antone  Costa  et  al. 
Under  lease  and  option  to  Joe  King  of  San  Andreas,  et  al  who  are 
prospecting  it.  There  were  two  old  shafts  on  the  property,  which  were 
75  feet  and  478  feet  deep  respectively,  on  separate  veins.  Work  has 
been  resumed  on  the  property  within  the  past  few  months  and  electric 
power  brought  in.  Joe  King  of  San  Andreas  is  in  charge  of  work, 
which  had  reached  a  depth  of  100  feet  early  in  1925. 
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Bence  Mine.  {Esmeralda  E^xtension  and  Tellurium  claims).  Mrs. 
Minnie  Heugen,  owner,  San  Andreas.  Comprises  two  full  claims, 
unpatented,  near  Esmeralda,  in  See.  34,  T.  4  N.,  R.  13  E.  The  prop- 
erty has  lately  been  leased  with  option  to  J.  Hildreth  of  Los  Angeles. 
Development  comprises  several  hundred  feet  of  adit  and  a  shaft  175 
feet  deep,  all  done  years  ago. 

Bluejay  Mine.  Address  Allen  H.  McCartv,  Mokelumne  Hill.  In 
SWi  of  Sec.  16,  T.  5  N.,  R.  12  E.  near  North  Pork  of  Calaveras  River. 
James,  George  and  Melvin  Hamby  are  engaged  in  prospecting  the 
claim  through  an  adit  1800  feet  long,  most  of  which  was  driven  years 
ago.  Encouraging  prospects  are  reported  and  operations  may  be 
expanded.  There  is  an  old  10-stamp  mill,  boarding  house  and  other 
improvements  on  the  claim. 

Black  Wonder  Mine  is  9.2  miles  east  of  West  Point.  It  has  been 
described  in  the  Bureau's  bulletin  JIining  in  California  for  January, 
1922.  A  Gib.son  mill  has  been  in  operation  in  1924-1925.  R.  W. 
Bender  operating. 

Boston  Mine.  (Formerly  Espera-nza  or  Bostmi  Cons.)  Owner:  Bos- 
ton Cons.  Mines  Co.,  154  Sutter  Street,  San  Francisco,  care  of  S.  L. 
Dairdson.  Morning  Star  Mining  Company  lessee  with  option  to  pur- 
chase. Main  office  244  Kearny  Street,  San  Francisco.  S.  C.  Tomsky, 
president  and  Theodore  H.  Segall,  secretary.  Mine  superintendent, 
C.  H.  Page,  Mokelumne  Hill.  Property  is  two  and  a  half  miles  from 
Mokelumne  Hill  in  Sec.  5,  T.  5  N.,  R.  12  E.  comprising  Esperanza, 
Royder  Placer  and  Mammoth  patented  claims  and  six  other  unpatended 
claims,  183'  acres  in  all. 

The  property  was  worked  in  the  '80 's  or  earlier  and  had  a  20-stamp 
mill  in  1892,  working  surface  ore.  The  shaft  was  sunk  between  1893 
and  1900,  but  the  mine  was  idle  from  1900  until  1912  when  tlie  mill 
burned  down.  The  new  mill  was  completed  in  Julj',  1920,  and  opera- 
tions have  been  intermittent  since. 

The  vein  strikes  north  and  dips  30°  to  40°  east,  with  a  maximum 
width  of  50  feet.  It  has  been  developed  by  a  shaft  1000  feet  deep, 
giving  a  vertical  depth  of  671  feet  with  levels  called  adit  level  (50  feet 
deep)  100,  300,  500,  700  and  950.  Most  of  these  except  a  part  of  adit 
level,  100  south  and  950  level  are  inaccessible.  On  100  level,  the  vein 
is  40  to  50  feet  wide  and  is  producing  20  tons  of  ore  daily  that  should 
yield  a  small  profit  as  it  is  cheaply  mined.  Ju.st  before  the  fire  (March, 
1925)  another  20  tons  daily  was  being  mined  in  a  raise  300  feet  north 
of  the  shaft  on  950  level.  This  is  good  looking  sulphide  ore,  carrying 
pyrite  and  galena,  and  is  near  a  pocket  which  yielded  a  few  thousand 
dollars  last  summer. 

No.  3  footwall  cro.sscut  on  this  level  shows  the  footwall  is  a  hard  black 
dike,  with  a  later  layer  of  twisted  marble  lying  between  it  and  a 
schistose  layer  probably  derived  from  diorite,  the  latter  forming  the 
intermediate  footwall  of  the  vein.  A  hanging  wall  crosscut  and  drifting 
north  of  the  shaft  shows  ground-up  quartz  up  to  10  feet  wide,  with 
successive  layers  of  serpentine,  limestone  and  black  schist,  the  hanging 
wall  of  the  series  being  a  basic  igneous  rock,  probably  diorite,  similar 
to  the  footwall.  The  face  of  the  main  adit  north  is  in  similar  rock, 
the  course  having  been  turned  northeast. 
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The  preseut  company  operated  the  mill  from  December  1.  1920.  until 
March  1.  1921.  and  from  ]\IaT  to  November.  1922.  on  low-grade  material. 
It  was  again  started  early  in  March.  1925,  and  crushed  about  50  tons  a 
day  until  ]\Iareli  25.  when  a  fire  put  the  compressor  out  of  commission, 
and  mining  was  begun  on  the  adit  level.  Here,  early  in  April,  three 
feet  of  ore  on  the  hanging  wall  side  of  the  14-ft.  vein,  was  giving  good 
results  in  the  miU. 

The  mill  contains  a  rock  breaker  operated  by  25-h.  p.  motor,  6'  x  8' 
ball  miU  with  150-h.  p.  motor,  plates,  4  Deister  Plat-0  concentrators, 


Mill  of  Carson  mil  Gold  Mines,   Inc.,  at  Melones. 

Euth  flotation  outfit,  cyanide  tanks,  Oliver  filter  and  dewatering  cone. 
Plating  and  concentration  only  are  being  done  now.  A  total  crew  of  15 
men  is  employed. 

Carson  Hill  Gold  Mining  Co.  Main  oflSce  55  Congress  Street.  Boston, 
Mass..  is  the  holding  company  and  Carson  Hill  Gold  Mi>ies.  Inc..  is  the 
operating  company,  working  Melones.  Morgan.  Calaveras  and  Chapar- 
ral Hill  group  of  mines  and  adjacent  claims  extending  from  the  north- 
west side  of  Carson  Hill  to  Stanislaus  River,  and  covering  about 
10.000  feet  along  the  strike  of  the  veins.  The  companv  owns  the 
ilorgan.  Union.  Kentucky.  Iron  Rock,  Relief.  Reserve.  Enterprise,  and 
Irvine  and  ]\Ic:SIiIlan  quartz  mines,  one-tenth  interest  in  Finnegan 
iline  and  other  quartz  claims  and  mineral  rights  on  Carson  HUl,  a 
total  of  about  1100  acres. 
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Melones  Mine  was  operated  by  Melones  Mining  Company  from  1898 
until  November,  1918.  The  first  60  stamps  (later  increased  to  120) 
were  installed  in  1901,  and  the  mill  was  in  steady  operation  until 
February,  1919.  While  there  was  considerable  hiyh-grade  ore,  the 
average  grade  milled  was  low  on  account  of  the  metliod  of  mining, 
and  the  company  reported  at  the  time  of  stopping  work  that  it  was 
costing  them  about  $20.00  an  ounce  to  produce  gold.  Before  the  war 
they  claimed  to  be  operating  for  $1.60  per  ton  on  an  ore  averaging  $2.00 
to  $2.50  a  ton. 

The  ore  mined  was  principally  a  stringer  lead  earrj'ing  auriferous 
pyrite,  in  amphibolite  schist  on  the  footwall  side  of  a  massive  quartz 
vein  to  the  11-00  ft.  level,  and  on  the  hanging  wall  side  from  there  to 
3500  level.  The  vein  carried  quartz,  calcite,  schist  and  some  talc,  and 
had  a  maximum  width  of  65  feet,  and  was  stoped  for  an  average  of  25 
to  30  feet  wide.  It  strikes  northwest  and  dips  70'  to  1350  level,  where 
the  dip  flattens  to  50°  nortliea.st.  At  tiie  900  level,  a  fault  (flat  vein) 
striking  N.  30°  W.  and  dipping  30°  to  45°  NE.  cuts  the  ore  and  'bull' 
quartz  vein  and  traverses  the  'bull'  quartz  vein  for  about  200  feet  on 
the  dip,  but  did  not  displace  the  vein.  Another  fault  or  'tlat  vein'  of 
similar  dip  and  strike  intersected  the  'bull'  quartz  vein  at  1350  level 
and  threw  the  lower  .section  of  vein  200  feet  into  the  hanging  wall. 
Prom  there  down,  the  ore  was  on  the  hanging  wall  of  the  'bull'  quartz 
vt'in.  which  as  a  rule  is  itself  barren  or  low  grade.  On  the  2500  level,  the 
stope  was  65  feet  wide.  From  the  surface  to  1100  level,  mining  was 
done  by  means  of  an  immense  glorv  hole.  The  vein  was  stoped  for  a 
length 'of  480  feet  on  200  level,  660  feet  on  865  level,  and  380  feet  on 
1100  level,  and  ore  was  taken  out  through  the  1100  level  tunnel  which 
cut  the  vein  4fl0(l  feet  from  the  portal.  From  this  level  a  three- 
compartment  winze  was  sunk  to  3500  level.  The  mill  particularly  is 
described  in  detail  in  Report  XIV  of  the  State  ^Mineralogist,  pp.  95-96. 

The  mine  was  leased  to  Carson  Hill  Gold  ilines,  Inc.,  early  in  1920 
and  then  sold  to  them  and  has  since  been  operated  by  that  company. 
•Melones  ]\Iining  Company  now  retains  only  their  hydro-electrie 
property. 

The  Morgan  Mine  was  discovered  in  1850  by  Hance,  who  took  in  six 
partners,  one  of  whom  was  named  I\Iorgan.  The  ore  was  so  rich  in 
gold  that  it  is  said  cold  chisels  had  to  be  used  at  times  to  cut  it,^  and  the 
largest  single  piece  of  quartz  gold  ever  mined  was  reported  to  have 
been  found  here.-  Stories  of  the  bonanza  attracted  thousands  to  the 
camp  of  Melones.  The  Morgan  ore  was  worked  in  mortars  and 
arrastras,  and  besides  the  $2,800,000  reported  to  have  been  realized  by 
the  owners  between  February,  1850,  and  December,  1851,  it  was  known 
that  a  great  deal  was  stolen  by  the  Mexican  miners.  In  1852,  the  mine 
was  seized  by  a  small  army  of  outsiders  who  drove  off  the  owners  and 
operated  the  property  for  nine  months,  until  removed  by  injunction. 

After  this  romantic  beginning,  the  mine  pa.ssed  through  the  usual 
periods  of  litigation,  idleness  and  operation  on  a  small  scale,  having 
lain  idle  for  over  ten  years  when  reopened  in  1918  by  Carson  Hill  Gold 
Mines,  Inc.  During  this  latter  period,  Melones  Mining  Company  had 
been  working  nearby,  some  of  Melones  woi'kings  having  been  separated 

'  Raymond.  R.  W.,  Mines  and  Mineral  Resources  of  the  U.  S.  West  of  the  Rocky 
Mountains.  1868. 

=  Tucker,  W.  B.,  State  Mineralogist's  Rept.  XIV,  p.  97.  1915. 
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from  the  rich  Morgan  ore-shoot  by  the  thickness  of  the  'bull'  quartz 
vein. 

High-grade  milling  ore  was  found  in  the  Morgan  Mine  on  the  hanging 
wall  side  of  the  'bull'  quartz  vein  on  the  300  level  and  was  stoped  up 
to  200  level.  It  was  followed  downward  with  good  results.  The  vein, 
a  branch  of  the  Mother  Lode,  strikes  nearly  north  and  dips  50°  to  70^ 
E.,  and  the  ore-shoot  pitched  south.  As  originally  worked  in  1919,  this 
ore-shoot  was  stoped  for  a  length  of  from  140  to  200  feet  and  a  thick- 
ness of  over  30  feet,  and  during  1919,  the  mill  heads  averaged  $14.95 
a  ton.  The  hanging  wall  of  this  orebody  is  greatly  altered  amphibolite 
schi.st,  and  there  was  indeed  no  distinct  hanging  wall,  as  the  orebody 
had  evidently  been  formed  by  the  mineral-bearing  solution  rising  along 
the  footwall,  and  altering  and  replacing  the  soluble  minerals  of  the 
hanging  wall  to  a  sufficient  extent  to  form  ore,  with  the  deposition  of 
about  4%  of  sulphides,  which  proved  to  be  worth  about  $100  a  ton 
as  concentrate.  Much  of  the  good  ore  was  characterized  by  graphite, 
and  by  a  talcose  gouge.  The  footwall  of  the  orebody  was  the  solid 
'bull'  quartz  vein,  six  feet  or  more  thick,  followed  by  the  lower-grade 
footwall  amphibolite  .schist  orebody,  which  had  been  previously  worked. 

The  Morgan  hanging  wall  ore-shoot  has  been  worked  to  the  1450 
Morgan  level.  It  was  stoped  350  feet  long  on  the  550  level,  280  feet 
long  on  675  level,  265  feet  long  on  865  level,  225  feet  long  on  1100 
level  and  315  feet  long  on  1300  level.  The  southerly  pitch  of  the 
ore-.shoot  carried  it  into  Melones  Mine  a  little  below  the  1450  IMorgan 
level.  This  shoot  was  the  mainstay  of  the  ^Morgan  Mine.  The  faults  or 
'flat  veins'  mentioned  under  Melones  Mine  are  termed  the  '675  flat 
vein'  and  '1100  flat  vein'  in  the  Morgan  Mine.  Both  these  veins  are 
stoped.  yielding  low-grade  ore,  worth  .$4.50  to  $5.00  a  ton,  and  of  a 
maximum  width  of  20  feet,  though  averaging  10  feet  to  12  feet. 

Melones  Mining  Company  had  previously  mined  on  the  hanging 
wall  side  from  the  1350  to  3500  level.  There  was  a  so-called  barren 
or  lean  zone  from  about  2170  feet  for  a  depth  of  about  600  feet,  where 
little  ore  was  found.  Carson  Hill  Gold  Mines,  Inc.,  sank  a  new  internal 
shaft  from  the  3000  level  225  feet  south  of  the  bottom  of  Jlelones 
shaft,  on  a  57°  incline  to  4550  level,  and  opened  levels  125  feet  apart. 
Lately  they  have  been  working  on  the  3500,  3875,  4000,  4125,  4250,  and 
4375  levels.  In  March,  1925,  ore  was  being  stoped  on  the  4125,  4250 
and  4375  levels  and  averaged  18  to  20  feet  thick,  with  a  southerly 
pitch  still  persisting. 

The  following  figures  show  the  average  value  of  ore  milled,  and 
amounts  recovered  by  this  company  since  milling  operations  began  in 
January,  1919,  up  to  the  end  of  1924: 

A verage 

Year                                                                              recovery  Tons          Recovered  Value 

1919 $14.95  $992,149 

1920 11.54  111,662                1,093,900 

1921 6.82  175.666               1.067,247 

1922 6.27  183,733               1,035,757 

1923 995.332 

1924 715,386 

From  1921  onward,  the  mill  handled  an  average  of  15,000  tons  a 
month,  or  more,  except  in  1924,  when  work  was  curtailed  by  water 
and  power  shortage. 

The  milling  process  consists  of  crashing  the  ore  to  20-mesh  with 
thirty  1250-lb.  stamps,  classifying,  overflow  going  over  plates  and  sand 
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to  Hardinge  mills  for  regrinding ;  thence  over  plates  to  Deister  Simplex 
sand  concentrators  and  Deister  Plat-0  sand  tables.  Average  stamp 
duty  has  reached  as  high  as  18.44  tons  a  day. 

The  distribution  of  recovered  gold  was  about  as  follows  in  a  represent- 
ative year  on  the  lower-grade  ore:  Bullion  55%;  concentrate  27.6%; 
.sand  and  slime  17%.  For  the  richer  ores,  mined  in  1919-20  in  the 
upper  levels  of  the  Morgan,  the  distribution  of  gold  content  was:  In 
bullion,  65.58%  :  in  concentrate,  23.01%  ;  in  sand  and  slime,  11.41%. 
The  bullion  was  worth  .$18.90  an  ounce  in  1919.  Concentrate,  sand 
and  slime  are  eyanided.  Recovery  from  concentrate  averages  92%, 
as  per  contract :  on  sand  and  slime  the  average  recovery  has  been  about 
68'1 .  Tailing  loss  has  ranged  from  $1.26  per  ton  in  1919  to  .$0.60 
per  ton  in  1922. 

Representative  cost  figures  for  operations  at  this  group  of  mines  are 
hard  to  arrive  at,  because  work  has  been  carried  on  under  different 
conditions  in  different  workings,  as  for  example  during  1922  when 
ore  from  the  I\lorgan  ]\Iine  was  coming  entirely  from  above  the  1100 
level,  and  that  from  ]\Ielones  ]\Iiue  from  between  3600  and  4000  levels, 
with  average  costs  representing  rather  wide  extremes.  Of  a  total  min- 
ing cost  of  $1,473  per  ton  crushed  in  1922,  the  largest  items  were  labor 
$0,737  per  ton,  and  explosives  $0,192  per  ton.  Timber,  power,  repairs 
and  maintenance  ranged  from  'Si^  to  4^^  each,  per  ton  crushed  (for 
mining)  and  tools  6^  to  6|^  a  ton. 

Cost  of  reducing  the  ore  and  marketing  were  as  follows  in  1922,  per 
ton  crushed: 

Stamping,  amalgamation,  regrinding,  concentration $0,431 

Treatment  of  sand  and  slime 0.663 

Marketing 0.013 

General  expen.se 0.558 

Total  $1,665 

The  mill  handled  an  average  of  15,3'00  tons  a  month  that  year,  an 
average  of  27.67  stamps  giving  an  average  duty  of  18.44  tons  a  day 
each. 

The  total  crew  employed  at  that  time  in  Morgan  and  Melones  mines 
was  232  men.  of  whom  185  to  190  were  actually  employed  In  mining. 

Chapman  (McGary)  Mini.  On  ]\rcGary  Ranch,  in  Railroad  Flat 
district.  This  is  one  of  the  very  old  iiuartz  mines  developed  50  years 
ago  by  a  shaft  210  feet  deep,  with  drifts  north  and  south  from  which 
considerable  ore  was  stoped  and  milled.  The  mine  was  reopened  by 
Goddard-]\IcKay  ]\Iines  Company  of  Sacramento  in  1924.  A  ball  null 
was  installed  and  some  ore  was  milled,  but  early  in  1925  the  company 
failed  to  meet  the  terms  of  their  option  and  quit  work.  Later  in  April, 
1925,  the  surface  plant  was  burned  down  for  the  second  time  since  the 
reopening. 

Calaveras  Mine.  This  group  of  claims  near  ^leloues  has  been  under 
lease  and  option  for  several  years  to  Carson  Hill  Gold  Klines.  Inc.,  and 
has  been  prospected  at  intervals,  with  some  production.  The  ore 
developed  on  the  lower  levels  runs  $5  to  $7  a  ton,  and  although  the 
mine  showed  very  good  promise  when  being  worked  in  1919  and  1920, 
the  company  did  not  feel  inclined  to  work  it  extensively  at  the  time 
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as  they  had  just  opened  and  were  exploiting  the  high-grade  Morgan 
Mine  ore-shoot.  The  Calaveras  has  therefore  not  been  developed  much 
since  1919.  Up  to  1923,  the  operators  reported  they  had  made  a  gross 
production  of  $46,579  from  the  Calaveras,  and  during  1924  the  prop- 
erty produced  5,282  tons  of  ore  which  was  treated  in  the  company's 
mill  with  its  other  ore. 

The  vein  has  been  developed  by  an  adit  entering  the  hill  near  Melones 
and  following  the  vein  nearly  north  for  2000  feet  or  more;  ahead  of 
this,  the  vein  outcrop  was  extensively  prospected  by  trenching.  The 
main  adit  is  called  1000  level,  all  levels  on  this  and  adjoining  properties 
worked  by  this  company  having  been  referred  to  the  apex  of  tlie  vein 
on  the  New  Year  claim  on  the  summit  of  Carson  Hill.  From  this  adit, 
950  feet  from  the  portal,  a  winze  was  sunk  and  levels  opened  at  1123, 
1250  and  1375  feet,  from  which  several  hundred  feet  of  drifts  were 
run,  mostly  north.  The  vein  averages  15  feet  wide,  of  which  7  feet  is 
classed  as  ore.  Both  walls  are  amphibolite  schist,  the  footwall  swell- 
ing and  the  hanging-wall  heavy,  requiring  close  timbering  and  hard 
to  hold  open  long.  The  old  operations  were  through  a  .shaft  600  feet 
deep,  but  recentlv  nothing  has  been  done  in  the  worked-out  area  above 
1000  level. 

The  Calaveras  Mine  has  often  been  regarded  as  on  the  main  ^Mother 
Lode,  and  the  adjoining  Morgan  and  ilelones  as  being  on  a  branch 
from  tlie  main  lode.  The  distinction  appears  of  little  importance  in 
the  light  of  the  developments  and  production  of  the  last  two  named 
mines. 

Bibl:  State   Mineralogist's   Eeport,   XVII,   p.   421;   XIV,   p.    73; 
XIII,  p.  99 ;  X,  pp.  56-57 ;  XI,  pp.  169-170.     Bull.  18,  p.  123. 

Chaparral  Hill  Group.  This  property  comprises  seven  patented 
claims  and  two  millsites  in  Sees.  11,  14,  T.  2  N..  R.  13  E.,  95  acres  in  all, 
on  Chaparral  Hill  between  Angels  Camp  and  Carson  Hill.  Owners: 
Melvin  C.  Meeker,  Jr.,  and  Effie  M.  Meeker  of  Camp  Meeker,  Sonoma 
County,  each  one-third ;  Chaparral  Hill  Operating  Company  (subsid- 
iary of  Carson  Hill  G.  M.  Inc.)   of  Carson  Hill,  one-third. 

During  the  past  three  years  the  Chaparral  Hill  Operating  Company 
did  considerable  prospecting  work  on  these  claims,  working  through 
the  nearby  Hardy  shaft.  No  important  ore  discoveries  were  reported. 
Bibl:  State  Mineralogist's  Report  XIV,  p.  73. 

Demarest  Mine.  Owner:  Demarest  Gold  Mining  Company,  care 
Lawrence  Monte  Verde,  Altaville.  Comprises  one  patented  claim  of 
13.79  acres  in  Lot  39,  in  NEi  of  Sec.  16,  T.  3  N.,  R.  12  E.,  with  129 
acres  of  land  adjoining  in  Sees.  9,  15,  and  16.  There  is  an  old  5-stamp 
mill,  hoist,  boilers,  engines,  compressor  and  other  old  equipment  on 
the  claim.  The  property  has  been  idle  a  number  of  years,  but  was 
formerly  worked  through  a  shaft  700  feet  deep  and  made  a  fair  produc- 
tion from  the  upper  levels.  It  has  latelv  been  taken  under  option  by 
A.  J.  Fazzi  of  the  Jolly  Tar  Mining  Co.  ' 

Bibl:  State  Mineralogist's  Report  XII,  p.  92;  XIV,  p.  96.     State 
Min.  Bur.  Bull.  18,  p.  107. 

Dominion  Mining  Organization,  Inc.,  306  Merchants  Exchange  Build- 
ing, San  Francisco,  did  .some  prospecting  work  the  past  three  years  on 
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a  group  of  22  impatented  quartz  c-laims  and  other  unpatented  land  in 
Sections  25,  26,  35  and  36,  T.  7  X.,  R.  13  E. ;  Sec.  6.  T.  6  N.,  R.  14  E., 
and  adjoining  parts  of  the  TVest  Point  district,  and  also  on  several  old 
mines  including  the  Zaeatera,  Star  of  the  West,  "Wide  West,  Modoc 
and  others,  in  the  same  district. 

The  company  has  planned  to  drive  a  long  tunnel  to  tap  a  number  of 
veins  at  a  depth  of  1000  feet  below  the  bottoms  of  the  old  workings, 
which  in  most  cases  have  not  exceeded  200  feet.  This  tunnel  work  was 
temporarily  stopped  after  going  several  hundred  feet,  and  the  project 
is  idle  for  the  time  being.  There  is  an  air  compressor,  gas  engine,  shop 
and  building  on  the  property. 

Easyz  Bird  Mine,  Pacific  Gold  Mining  and  IMiUing  Co.,  care  Max 
JIuIler,  Nogales,  Arizona,  owners.  Under  option  ilarch,  1925,  to 
E.  R.  Abadie  et  al.  It  is  three  and  a  half  miles  bv  road  from  Mokel- 
umne  Hill,  in  W^  See.  6.  T.  5  N.,  R.  12  E.,  on  the  south  side  of  :Mokel- 
umne  River.  About  400  acres  in  unpatented  land  are  held  under 
option,  including  this  old  mine  and  adjoining  claims. 

Several  of  the  claims  have  been  worked  in  a  smaU  way  by  successive 
stock  companies.  Mine  was  in  operation  from  1898  to  1907,  then  from 
1914  to  1917,  since  when  it  has  been  idle.  No  records  of  past  output 
are  available,  but  it  is  stated  to  have  paid  a  .small  profit  to  some  of  the 
operators,  and  the  last  work  is  said  to  have  paid  a  profit  until  costs 
went  up  during  the  late  war. 

The  Easyz  Bird  vein  strikes  X.  60"  to  80"  E.  as  shown  by  occasional 
croppings  across  the  west  half  of  section  six,  but  does  not  outcrop  con- 
tinuously. Several  faults,  and  a  number  of  quartz  veins,  including  the 
Challenge,  Fraction,  J.  P.  ilorgan  and  other  veins,  intersect  the  main 
vein  and  ore-shoots  have  been  mined  at  these  intersections.  The  coun- 
try rock  is  granodiorite,  but  underground  relations  could  not  be  viewed 
as  the  mine  was  inaccessible  at  the  time  of  visit.  The  main  vein  has  a 
maximum  width  of  50  feet,  with  an  average  width  of  nine  feet  in  the 
ore-shoots  according  to  the  mine  map.  It  dips  N.  45°  W.  The  cross 
veins  strike  south  to  southeast  and  dip  east. 

Development  consists  of  an  inclined  shaft  303  feet  deep  on  the  dip,  a 
main  adit  level  and  levels  at  50,  100  and  200  feet :  the  main  adit  is  a 
crosscut  232  feet  with  a  drift  on  the  vein  695  feet  east  and  1020  feet 
west.  Besides  this  the  50  foot  level  was  run  52  feet,  the  100  foot  level 
was  drifted  east  390  feet  and  west  307  feet,  and  an  uncertain  amount 
of  work  was  done  on  the  200  foot  level.  Seven  stopes.  varying  in 
length  from  35  feet  to  110  feet  were  worked  above  the  main  adit,  which 
is  83  feet  vertically  below  the  collar.  According  to  the  mine  map,  the 
lower  levels  were  run  far  enough  to  prove  only  two  of  these  shoots, 
which  were  stoped  a  little  on  the  100-foot  level.  Two  faults  are 
mapped,  one  60  feet  east  of  the  shaft,  another  50  feet  west  of  the  shaft, 
which  moved  the  vein  north,  looking  east. 

The  mill  includes  a  Knight  crusher,  bucket  elevator,  6-foot  ball  miU, 
plates.  Dorr  classifier,  four  Callow  cones,  eight  concentrators,  and  elec- 
tric motors,  and  is  in  good  condition. 

Empire  Mine  lies  south  of  Royal  Consolidated  Mine.  Carries  ba.se 
ore,  with  high-grade  concentrate.  Bishop  &  Hobart.  owners  (1),  San 
Francisco. 
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Finnegan  Mine.  This  mine  comprises  two  patented  claims  on  the 
northeast  slope  of  Carson  Hill  and  contains  11.29  acres  in  See.  13,  T. 
2  N.,  K.  13  E.  It  adjoins  Melones  Mine  on  the  same  orebody  that  was 
worked  by  open  cut  so  many  years  by  the  latter  company.  The  prin- 
cipal production  from  the  Finnegan  has  been  obtained  by  the  same 
method  of  mining,  and  the  ore  has  been  for  the  most  part  of  similar  low 
grade,  being  a  mineralized  schist  and  stringer  lead  30  feet  to  100  feet 
wide  on  the  footwall  side  of  a  bull  quartz  vein.  The  open  cut  adjoins 
and  forms  a  part  of  the  old  Melones  glory  hole,  which  for  years  stood 
open  to  a  depth  of  1100  feet,  but  caved  in  a  year  or  so  ago.  The  Finne- 
gan workings  however,   have  been   shallow,   less  than   200  feet  deep. 

Since  our  Report  XIV  the  property  has  been  operated  occasionally  for 
short  periods  but  pruductinn  has  been  small.  The  plant  was  rebuilt  in 
1921  by  Lewis,  Oilman  and  Moore  and  the  10-stamp  mill  was  last 
operated  by  Thos.  C.  Tarbat  for  himself  and  other  owners  during  1923- 
24.  Early  in  January,  1925,  the  interest  of  Thos.  C.  Tarbat  in  the 
property  was  attached  by  the  sheriff  on  account  of  a  judgment  rendered 
in  favor  of  Charles  Valconesi. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  79;  XIII,  p.  104;  XII, 
p.  92;  XVII,  p.  421. 

Fish  Grouf).  L.  B.  Fish,  owner.  Railroad  Flat.  Includes  Stand-by 
:\Iiue  and  Millsite,  Lots  83,  83a  in  NEi  of  Sec.  35,  T.  6  N.,  R.  13  E.,  and 
Fish  and  Bellinger  quartz  claims.  Pro.specting  has  been  going  on  and 
a  4-stamp  prospecting  mill  has  been  in.stalled. 

Forest  Creek  Mining  Company.  Reported  to  have  an  adit  300  feet 
on  a  ledge  from  six  inelies  to  twenty-four  inches  wide,  with  high  assays. 
Is  in  West  Point  district.  D.  Terhorst  was  president,  Frank  Aderhald, 
superintendent.  Hauled  in  machinery  but  evidently  quit.  On  Middle 
Fork  of  Mokelumue  River.  Resumption  of  operation  was  planned  in 
April,  1925. 

Gold  Knoll  Mining  Company.  This  is  a  stock  company  formed  to 
work  prospects  on  the  Womble  Ranch,  which  includes  the  old  'Wilbur 
Womble  Mine.  The  old  mine  is  in  the  SW^  Sec.  29  and  the  present 
operations  are  in  the  NE:J  Sec.  32,  T.  2  N.,  R.  12  E.,  adjoining  the 
old  town  of  Hodson,  14  miles  from  the  railroad  station  of  Milton. 
There  are  480  acres  in  the  holdings.  E.  E.  Schmitz,  president,  Herbert 
Schmitz,  secretary.  Office  925  Hearst  Building,  San  Francisco,  Alex- 
ander Boyle,  manager,  364  Bush  Street,  San  Francisco. 

The  new  shaft  is  3000  feet  southeast  of  the  old  one.  It  is  275  feet 
deep  on  the  incline  and  besides  the  adit  level,  there  is  a  No.  1  level  115 
feet  deep  on  the  dip.  The  vein  is  a  stringer  lead  in  slate  and  schist, 
striking  nortliwest  and  dipping  45^  NE.  with  some  outcrops  of  solid 
quartz.  On  the  adit  level,  about  50  feet  deep,  640  feet  of  crosscuts 
have  been  run  and  have  blocked  out  a  wide  stringer  lead  in  slate.  It 
is  oxidized  and  has  yielded  numerous  good  a.ssays  according  to  Boyle. 
An  east  crosscut  on  Xo.  1  level  was  run  234  feet  into  the  hanging  wall 
and  had  failed  to  cut  this  lead,  and  conditions  are  such  as  to  indicate 
the  po.ssibility  of  either  a  tapering  of  the  orebody.  or  a  movement  of 
the  upper  segment  ea.st\vard.  On  the  Xo.  1  level,  a  drift  was  run 
northwest  50  feet  from  the  shaft,  and  a  crosscut  at  the  face  was  driven 
15  feet  northeast  and  40  feet  southwest.     This  shows  the  black  slate 
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footwall,  badly  crumpled  and  twisted.  The  sectiou  of  vein,  which  is 
stated  by  the  manager  to  be  of  milling  grade,  is  about  19  feet  wide.  A 
dike,  completely  altered,  lies  iu  the  vein  near  the  footwall.  The  imme- 
diate hanging  wall  is  an  altered  dike,  probably  diabase  or  'greenstone' 
originally,  followed  by  slate  and  farther  in  the  hanging  wall  by  serpen- 
tine. The  footwall  gouge  here  has  a  normal  dip,  steeper  than  that  of 
the  hanging  wall,  and  suggesting  the  possibility  that  the  vein  may  be 
widening  below.  The  bottom  of  the  shaft  was  in  black  slate,  in  the 
footwall  of  the  vein  opened  above. 

Equipment  here  includes  electric  hoist,  .350-cubie-foot  air  compressor, 
blacksmith  shop  and  electric  transformers  taking  power  from  P.  G. 
and  E.  Company.  The  underground  work  has  been  done  well  and  is  in 
good  shape. 

The  old  mine  was  worked  by  a  glory  hole  900  feet  long,  50  feet  wide 
and  100  feet  deep,  with  a  shaft  reaching  a  depth  of  185  feet,  or  132  feet 
vertically.  The  pay-shoot  worked  is  said  to  have  been  450  feet  long  and 
50  feet  wide,  and  according  to  a  former  report  of  this  Bureau,  aver- 
aged $3  in  free  gold  and  two  per  cent  of  low-grade  concentrate.  There 
is  an  old  15-stamp  miU  near  the  old  shaft. 

Bibl    (for  Wilbiir  Womble   Mine) :  State  ilineralogist's  Keport 
XIV,  p.  113. 

Hardy  Mine.  Owners:  Estates  of  A.  J.  Hayward  and  W.  S.  Hobart 
each  one-third  et  al.,  care  Utica  Mining  Company,  Angels  Camp. 
Comprises  the  Hardy  Mine,  6.19  jicres.  and  McCreigh  &  Reed,  2.86 
acres,  in  Sees.  11,  14,  T.  2  X.,  R.  13  E.,  on  the  north  slope  of 
Chaparral  Hill.  3  miles  south  of  Angels  Camp.  Propertj'  was  pros- 
pected in  1922—23  by  Chaparral  HiU  Operating  Company,  an  explora- 
tion company  subsidiarj-  to  Carson  HiU  Gold  Mines,  Inc.  It  had  for- 
merly been  worked  through  an  adit  360  feet  long  and  a  winze,  and  had 
produced  a  number  of  good-sized  pockets  from  a  large  white  quartz 
vein,  where  it  came  in  contact  with  porphyry.  The  old  shaft,  170  feet 
deep,  was  used  as  an  entry  for  the  recent  work. 

Haul-ins  Group  comprises  12  claims,  some  claimed  bv  adverse  owners, 
in  S"WJ  Sec.  34.  T.  6  X..  R.  12  E..  in  Rich  Gulch  Mining  district,  on  the 
south  side  of  Mokelumne  River.  E.  F.  Hawkins.  P.  O.  Bos  371,  Stock- 
ton. California,  and  wife  are  the  principal  owners  of  Hawkins  Gold 
Mining  Company.  Claims  are  reached  by  road  and  trail  fi-om  Mokelumne 
Hill  and  "West  Point  road  via  Rajinond  Davis  Ranch,  and  extend  from 
an  elevation  of  1000  feet  near  the  river  to  over  2000  feet  on  Altamont 
claim. 

A  number  of  veins  in  granodiorite  have  been  prospected  by  trenches, 
open  cuts  and  adits.  The  strike  of  veins  varies  from  west  to  northwest. 
Bunker  Hill  and  Bunker  Hill  Xo.  1  claims  have  been  prospected  by 
open  cuts.  On  Bimker  Hill  Xo.  2  there  is  an  adit  250  feet  long.  There 
is  an  old  5-stamp  mill  which  might  be  repaired  and  operated  by  water 
power,  on  this  claim.  This  miU  is  above  the  first  two  claims  mentioned, 
but  could  be  used  in  milling  ore  from  the  claims  above  on  the  slope. 

On  the  Altamont.  Twin  Tunnel  and  L.  G.  "SI.  claims  a  vein  has  been 
prospected  by  open  cuts. 

Electric  power  is  two  miles  distant  and  the  Mokelumne  Hill  ditch 
crosses  the  upper  claim  1000  feet  above  the  river. 
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Indian  Creek  Gold  Mining  Co.  George  S.  Walker,  president.  This 
company  operated  during  1924  on  the  Maria  and  Fortuna  elaims  in 
Sec.  34,  T.  4  N.,  R.  13  E.,  near  Esmeralda.  An  adit  had  been  repaired 
and  advanced  to  a  length  of  400  feet  during  last  July,  but  work  was 
interrupted  soon  after  by  the  deatli  of  the  engineer  in  charge. 

Lamphear  Mine.  Owner:  Roanoke  Mining  Co.,  2035  Oakland  Ave., 
care  L.  8.  Wetmore,  Piedmont,  California.  Comprises  Lot  46  and 
ad.joining  land  in  XEj  of  NW^  of  Sec.  18,  T.  5  N.,  R.  12  E.,  a  mile 
south  of  Mokelumne  Hill.  This  property  has  been  under  lease  and 
option  to  Lamphear  Mining  Company  of  Mokelumne  Hill.  Since 
the  last  report  this  company  installed  electric-power  hoist  with  speed 
of  300  feet  per  minute,  Gardner  turbine  pump,  capacity  100  g.  p.  m. ; 
and  other  equipment.  The  workings  were  unwatered  after  considerable 
difficulty,  by  combined  baling  and  pumping,  and  were  explored  and 
sampled,  but  on  account  of  lack  of  finances  the  company  was  unable 
to  do  much  new  work. 

The  Lamphear  vein  strikes  northeast  and  dips  45°  southeast,  between 
an  amphibolite  schist  footwall  and  slate  hanging  wall,  and  pinches 
and  swells.  It  has  been  developed  by  an  inclined  shaft  3'00  feet  deep 
in  the  footwall  with  a  dip  of  10-  steeper  than  the  vein.  A  level  was 
turned  at  a  depth  of  115  feet  and  the  vein  was  stoped  260  feet  on  the 
south  and  for  an  uncertain  distance  north.  A  cro.sseut  at  180  feet 
.showed  a  pinch  in  the  vein,  but  at  the  280  level,  drifts  were  run  100 
feet  south  and  70  feet  north.  The  north  drift  is  said  to  be  in  ore 
beginning  15  feet  from  the  shaft  and  extending  to  the  face  where  the 
vein  is  four  and  a  half  feet  wide  with  two  feet  of  gouge.  Robert  Irvine 
who  was  in  charge  of  the  last  work,  states  the  vein  is  six  to  eleven  feet 
wide  in  tlie  bottom  and  assays  $4.80  per  ton  on  the  north  side,  but  is 
poor  on  the  south.  The  ore  carries  3^%  of  concentrates,  of  which  1% 
is  galena,  and  concentrates  assay  about  $65  a  ton.  The  mine  has  a 
record  of  $118,000  production. 

The  property  was  taken  luider  lease  and  option  April  24,  1925, 
from  the  Lamphear  ^lining  Co.  by  parties  w'ho  expect  to  reopen  it  at 
once. 

Maltos  and  Mexican  Claims.  J.  Maltos,  1802  South  San  Joaquin 
Street,  Stockton.  They  include  30  acres  adjoining  the  Royal  Mine 
at  Hodson  on  the  footwall  side  and  contain  a  vein  three  feet  to  four 
feet  wide  which  has  produced  some  pockets  and  is  thought  by  the 
owner  to  be  the  extension  of  the  ilountain  King  vein.  There  is  no 
equipment  on  the  claims. 

Maunfain  King  Group  consists  of  seven  patented  claims  adjoining 
the  Royal  Mine  on  the  northwest  in  Sees.  19  and  30,  T.  2  N.,  R.  12  E., 
near  Hodson  and  12  miles  from  the  railroad  terminus  at  Milton. 
Owner,  R.  B.  Parks,  130  East  Walnut  Street,  Stockton. 

The  Mountain  King,  Wm.  K.  Bulger  and  Last  Chance  claims  cover 
a  total  length  of  2844  feet  on  the  lode.  The  footwall  is  black  slate,  and 
according  to  a  report  by  Byron  E.  Rowe,  from  which  the  following  notes 
are  summarized,  "the  veins  are  in  the  amphibolite  schists  at  the  con- 
tact with  the  ^lariposa  slate,  mineralization  being  controlled  largely 
by  numerous  fractures  and  intrusions  of  small  veins  of  quartz  which 
traverse  the  amphibolite  schists  in  all  directions  and  exhibit  heavy 
mineralization  wherever  contacting  the  vein." 
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The  vein  has  a  well-defined  outcrop  with  a  maxinmm  width  up  to  50 
feet,  strikes  N.  60=  W.  and  varies  in  dip  from  31^  to  20'  N.E.  The 
vein  is  reported  to  be  the  same  one  worked  near  the  line  in  the  Royal 
Mine. 

The  principal  shaft  is  a  28=  incline  1044  feet  deep,  passing  into  the 
hanoing  wall  schist  in  the  lower  section,  due  to  steepening  of  the  vein. 
Six  levels  were  turned  from  this  shaft,  called  one,  two,  four,  five,  six 
and  nine.  On  each  of  levels  one.  two  and  four  about  100  feet  of  drifting 
was  done,  and  on  level  four  a  stope  28  feet  long  by  40  feet  high  was 
mined,  but  work  wa.s  discontinued  because  of  the  narrowing  of  the 
vein,  which  might  open  out  again  if  followed.  On  level  five,  which  is 
55  feet  below  level  four,  a  drift  was  run  northwest  150  feet  and  south- 
east 100  feet.  On  the  northwest,  beginning  35  feet  from  the  shaft, 
500  tons  of  ore  milled  in  1915  showed  a  reported  average  value  of  $5.25 
a  ton.  This  shoot  was  about  110  feet  long  according  to  Rowe.  Number 
six  level  wa.s  drifted  northwest  307  feet,  of  which  the  first  135  feet  were 
reported  in  ore  that  was  followed  to  the  next  level  by  a  raise.  The 
vein  continued  narrow  in  the  drift  for  the  next  100  feet,  then  widened 
into  a  large  low-grade  body  of  quartz.  The  ninth  level  is  259  below 
level  six.  The  intersection  of  the  Pine  Log  vein  with  the  Mountain 
King  vein  is  reported  on  this  level  and  the  results  of  drifting  over  200 
feet  southeast  here  have  been  inconclusive  so  far.  due  to  disturbed  con- 
ditions on  that  side  of  the  shaft.  On  the  northwest,  the  drift  passed 
on  hanging  wall  side  of  the  ore  shoot  developed  above.  The  northwest 
drift  is  about  320  feet  long,  the  last  70  feet  being  in  the  large  low- 
grade  quartz  body  found  above.  The  bottom  of  the  shaft  is  245  feet 
below  the  ninth  level. 

The  Bulger  shaft  is  1000  feet  northwest  of  Mountain  King  shaft  and 
is  110  feet  deep.  The  vein  is  narrower  and  higher  grade  here,  and  some 
small  dikes  were  observed,  entering  from  the  Mariposa  slate  on  the 
footwalL 

There  is  held  to  be  a  possibUity  of  encountering  the  Royal  oreshoot  by 
drifting  southeast  from  the  present  bottom,  or  by  sinking  500  feet 
in  the  main  shaft,  as  this  shoot  was  mined  to  within  a  short  distance  of 
the  property  line. 

The  property  is  equipped  with  10-stamp  mill,  air  compressor  of  750 
cubic  feet  capacity,  shop,  and  other  buildings. 

Mowhawk  Mijit.  F.  il.  Raymond,  owner.  AltaviUe.  Contains  six 
acres  in  SEi  Sec.  31.  T.  3  X.,  R.  13  E.,  two  mUes  from  Angels  on  Cop- 
peropolis  road,  adjoining  Osborne  Ranch  on  the  west. 

A  shaft  110  feet  deep,  with  a  crosscut  300  feet  long  northeastward  on 
1  Oil-foot  level,  has  developed  a  stringer  lead  of  quartz  and  schist.  A 
black  slate  gouge  with  three  feet  of  broken  quartz  was  struck  about  50 
feet  from  the  shaft,  then  100  feet  of  black  slate  or  schist,  and  then  a 
body  of  hard  green  twisted  seliist.  High  grade  ore  was  found  200  feet 
from  the  shaft  and  was  followed  upward  35  feet.  Four  or  five  tons 
of  this  ore  yielded  $600  or  more.  In  all.  the  claim  is  said  to  have 
produced  about  $8,000.  mostly  from  a  series  of  shallow  holes  20  feet 
to  50  feet  deep.  The  gold  is  reported  to  have  been  found  in  large 
bunches  of  soft  manganese  oxide. 

There  is  a  2-stamp  milL  with  plates  and  rock  breaker,  and  electric 
motors,  hoist  and  ptunp.  La.st  work  was  done  in  April,  1924,  by  Cha.se 
Brothers. 
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Old  Calaveras  Group  includes  Enchantress  and  Oro  Minto  Claims, 
Lots  46  and  47  in  Sec.  21.  T.  -1  N..  R.  14  E..  sis  miles  north  of  Murphys. 
Wm.  M.  Xuner  and  estate  of  John  ^Yate^s,  San  Andreas,  owners.  R.  C. 
Johnson  took  a  lease  and  option  on  these  claims  in  January.  1924, 
and  unwatered  some  of  the  old  workings,  but  did  little  except  repair 
work  underground.    Idle.  March,  1925. 

The  Oro  Minto  had  a  shaft  130  feet  deep,  and  the  Enchantress  one 
110  feet  deep,  as  earh-  as  1872,  and  had  produced  a  few  tons  of  rich  ore. 
The  deeper  shaft  was  subsefiuently  sunk  to  a  depth  of  600  feet,  and  a 
mill  was  put  up  about  1875.  The  mine  is  reputed  to  have  had  a  rather 
large  output,  for  which  definite  figures  are  not  available.  The  vein 
strikes  north  of  west  and  dips  northeast  and  averaged  two  feet  wide, 
increasing  sometimes  to  five  feet.  It  is  in  the  Calaveras  formation 
and  carries  free  gold,  pyrite,  galena  and  a  little  zincblende. 

BibI:  State  iOneralogist 's  Report  XIV,  p.  100;  XIII,  p.  115. 

Red  Top  Prospect.  In  the  summer  of  1924  Red  Top  Mine.  Inc..  a 
Nevada  corporation  with  office  in  930  Stock  Exchange  Building,  Los 
Angeles,  made  an  agreement  to  purchase  two  unpatented  quartz  claims 
from  Joaquin  Leonard.  The  claims  are  five  and  a  half  miles  from 
Douglas  Flat  %'ia  Adams  Ranch  and  are  in  the  northern  part  of  T.  3  N., 
R.  14  E.,  at  an  elevation  of  2700  feet. 

A  shaft  was  sunk  60  feet  on  a  vein  three  feet  wide  striking  NW.  .and 
dipping  47^  SW.  The  vein  is  broken  on  the  south  face.  Drifts  were 
run  30  feet  each  way  and  a  carload  of  ore  was  shipped  which  was 
reported  good  grade.  A  headfranie  was  being  erected  and  hoist  and 
10"  X  12"  compressor  were  to  be  installed  when  work  was  held  up  by 
a  lawsuit  over  the  ownership  of  ground  adjoining,  in  which  the  com- 
palay  was  interested. 

F.  H.  Eindge,  711  Farmersand  Merchants  Bank  Building,  Stockton, 
has  been  engaged  for  several  years  in  mining  and  prospecting  opera- 
tions in  the  Jesus  Maria  district.  His  first  work  was  placer  mining  on 
the  old  Noce  Placer  Mine  on  Whiskey  Slide  Hill,  where  considerable 
equipment  was  in.stalled  and  hydraulicking  was  carried  on.  More 
recently  a  prospect  shaft  has  been  started  and  is  being  suiik  with  a 
depth  of  1000  feet  as  the  reported  objective  before  much  exploratorj- 
erosscutting  and  drifting  is  done.  Surface  indications  on  the  vein 
are  stated  to  be  promising,  but  the  shaft,  which  is  now  several  hundred 
feet  deep  is  not  following  the  vein  at  present. 

Rindge  has  consolidated  1243  acres  of  land  in  Sees.  11,  12,  13,  14, 
23,  T.  5  X.,  R.  12  E..  and  in  Sees.  18,  19,  T.  5  N.,  R.  13  E.,  and  in  Sees. 
30,  31,  T.  6  X.,  R.  13  E.  He  is  employing  15  to  20  men  in  his  prospect- 
ing work. 

Royal  Consolidated  Mines  at  Hodson  have  been  idle  (except  for  small 

operations  by  lessees  ia  the  upper  levels)   for  several  years.     Address 

Frank  Tower.  FeUx,  via  Milton,  California.     Tower  plans  to  resume 

work  underground  soon,  and  surface  preparations  are  now  going  on 

April.  1925  j  with  this  end  in  view. 

Bibl:  State  Mineralogist's  Report  XIV.  p.  103:  XIII,  p.  117;  XI, 
p.  168.     Cal.  State  Min.  Bur.  Bull.  18,  p.  126. 
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Sheei)  Ranch  Mine  has  been  the  best  producer  and  the  deepest  devel- 
oped mine  on  the  East  Belt  in  this  county.  As  an  illustration  of  the  geol- 
ogy of  this  belt,  in  which  no  deep  mines  are  open  at  present,  the  writer 
is  repeating  here  an  article  written  after  he  visited  the  property  in 
November  1921.  At  the  time  of  visit,  ore  going  to  the  mill  was 
reported  by  the  operators  to  be  assaying  $14  a  ton,  and  it  was  costing 
$10  a  ton  to  work  it,  with  a  crew  of  57  men  of  whom  38  were  working 
underground.  There  was  always  a  great  deal  of  trouble  caused  by 
high-grading,  a.s  the  property  was  characteristieall.v  a  'high  grade 
mine.'  The  concentrate  was  of  little  value  as  a  rule.  The  mine  was 
shut  down  and  machinery  removed  very  shortly  after  those  notes  were 
written,  and  has  been  idle  since,  except  for  the  work  of  three  men  who 
are  at  present  milling  some  of  the  dump  in  a  miniature  stamp  mill. 
C.  L.  Feusier,  owner.  Sheep  Ranch. 

"The  last  company,  between  1919-1922  unwatered  and  repaired  the 
workings,  sank  the  shaft  to  1700  feet  and  sank  a  winze  from  1300  to  the 


Surface   plant.   Sheep   Ranch   Min^  . 

1700-foot  level,  750  feet  ea.st  of  the  shaft.  A  sub-level  at  1400  feet  has 
been  driven  200  feet  west  and  250  feet  east  from  this  winze,  the 
1550-foot  level  has  been  driven  1100  feet  east  and  300  feet  west  of  shaft, 
with  ore  in  a  .series  of  lenses  all  the  way;  and  the  1700-foot  level  has 
been  thriven  the  .same  distances.  At  time  of  visit  in  November,  1921, 
stoping  from  the  1400-foot  sub-level  had  reached  the  1300-level,  stop- 
ing  was  going  on  from  the  1500-level,  and  a  stope  had  just  been 
.started  from  the  1700-level,  all  east  of  the  shaft. 

"The  vein  was  generally  narrow,  but  swelled  to  a  width  of  three 
feet  or  more,  and  occupied  a  strongly  defined  fissure  which  struck  N. 
55°  W.  and  dipped  70°  to  75°  NE.  in  hard,  black,  siliceous  mica  schist. 
Dikes  of  gabbro  or  diorite,  probably  connected  with  the  large  gabbro 
mass  to  the  north,  have  crossed  the  vein.  The  hanging  wall  showed 
loose  slabs  and  lenses  of  graphitic  schi.st,  and  the  tendency  of  these  to 
fall  made  careful  stoping  necessary,  for  motives  of  economy  as  well 
as  safety.    A  dike  appeared  on  the  1550  and  1700  levels  east  of  shaft. 
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The  vein  approached  this  crossing  on  the  footwall  side  of  the  fissure  on 
the  1550-level,  narrowed  near  the  dike,  and  beyond  it  took  the  hanging 
wall  side  of  the  fissure. 

"The  ore  was  quartz,  sometimes  bluish  in  color,  and  occurred  in  a 
series  of  irregular  lenses  that  sometimes  overlapped.  It  was  apt  to 
change  suddenly  from  medium  to  high  grade  or  vice  versa,  and  this 
condition  increased  the  difficulties  and  uncertainties  of  operation.  The 
continuity  and  richness  of  the  vein,  however,  were  indicated  by  the 
extent  of  the  old  workings,  in  which  an  average  thickness  of  five  feet 
wa.s  stoped  for  a  maximum  lensrth  of  1400  feet  to  a  depth  of  1300  feet, 
giving  a  reported  yield  of  $4,000,000  from  400,000  tons  of  ore.  The  pay 
was  principally  in  free  gold.  A  mixture  of  various  sulphides  of  iron, 
copper,  lead  and  zinc,  etc.,  were  said  to  make  up  only  one-half  of  one 
per  cent  of  the  ore. 

"Centrifugal  pumps  were  used  on  the  850  and  1300-levels,  and  a  Dean 
Triplex  pump  on  the  1700-level  handled  about  125  gallons  of  water 
a  minute  to  the  1300-foot  level.  A  total  of  about  200  gallons  per  minute 
was  pumped  to  the  300-foot  level  where  it  drained  off  through  a 
tunnel  2400  feet  long. 

"The  last  cumpany  started  the  mill  December  24,  1920.  Ore  was 
hoisted  to  the  headframe  and  dumped  on  grizzlies,  where  the  coarse  ore 
was  sorted  liy  two  men,  tlien  cruslied  in  a  12-inch  by  15-inch  rock 
breaker  and  trammed  to  the  mill  bins.  Twenty  850-pound  stamps 
dropi)ing  104  times  a  minute  cruslied  the  ore  in  cyanide  solution  and  dis- 
oliarged  at  a  height  of  three  inches  through  a  coarse  punched  screen. 
Pulp  from  the  stamps  passed  over  Hungarian  riffles  to  catch  coarse  gold 
and  was  then  classified,  the  oversize  going  to  a  5-foot  by  16-foot  tube  mill 
in  closed  circuit,  and  ground  to  about  150  mesh.  Entire  product  was 
cyanided.  It  was  thickened  in  a  10-foot  by  26-foot  Dorr  thickener 
to  about  45'7(  solids.  Solution  from  the  thickener  went  to  clarifier, 
thence  to  gold  tank  and  zinc  boxes.  Pulp  went  to  three  Dorr  agitators 
in  series,  and  thence  to  four  Dorr  thickeners  in  series,  which  gave  a 
product  about  70%  solids,  and  solution  passed  to  clarifiers  and  to  the 
gold  tank  and  zinc  boxes  for  precipitation.  A  small  part  of  the 
solution  from  the  zinc  boxes  after  precipitation  of  the  gold  was 
returned  to  the  agitators  to  bring  the  pulp  to  a  consistency  of  1 :2  but 
most  of  it  went  to  No.  4  thickener  as  a  wash.  A  battery  storage  tank 
held  125  tons  of  solution  carrying  0.75  pound  of  cyanide  per  ton. 
About  three  and  one-half  pounds  of  lime  and  0.9  pound  of  cyanide 
per  ton  of  ore  were  used. ' ' 

Bibl:  State    mineralogist's   Keport    VIII,    p.    131;    XI,    p.    175; 
XIII,  p.  119 ;  XIV,  p.  104.    Cal.  State  Min.  Bur.  Bull.  18,  p.  104. 

Sherman  Ranch  (New  York-Calaveras  or  Ranch  Mine)  is  five  miles 
northwest  of  Hodson.  It  has  been  prospected  by  two  shafts  between 
100  feet  and  200  feet  deep,  and  a  small  amount  of  drifting.  It  eon- 
tains  a  flat  vein  five  and  a  half  feet  wide.  Address  J.  McCarty,  Felix, 
via  ililton. 

This  property  has  lately  been  sampled  (March,  1925)  and  there  is 
a  possibility  that  it  may  be  reopened. 

Tollgate  Mine  (Port  Arthur  claim  and  Prince  property)  one-half 
mile  southwest  of  Altaville  on  Copperopolis  road.  A  vein  strikes  N. 
65°  "W.  in  amphiliolite  schist.     An  inclined  shaft  has  been  sunk  150 
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feet  with  levels  at  100  and  liiO  feet.  Forty  tons  were  milled  from  the 
100  level  and  reported  as  yielding  .i^T-Dl)  a  ton,  half  of  it  in  the  con- 
centrate. On  the  loO-foot  level  about  50  feet  of  crosscut  and  drift  was 
run  and  21  feet  of  this  crosscut  showed  very  low  assays,  according  to 
G.  A.  Ross.     Property  is  idle. 

There  is  a  3-stamp  mill,  one  vanner,  hoist  and  buildings.  Last  work 
was  done  by  Tollgate  Alining  Company. 

Triple  Lode  Gold  Mines,  Inc.,  la.st  address,  68  Post  St.,  San  Francisco. 
(Blair  Cons.;  El  Dorado,  Jumper  Claims.)  This  company  did  some 
work  between  1920  and  1923  on  the  above  claims  in  Sec.  32,  T.  3'  N., 
R.  13  E.,  one  and  one-half  miles  southwest  of  Altaville.  The  old  shaft 
was  450  feet  deep,  vnth  levels  at  150.  200  and  400  feet,  where  short 
drifts  were  run.  New  work  consisted  of  a  new  shaft  250  feet  deep, 
800  feet  north  of  the  old  shaft,  in  the  footwall.  Levels  were  turned 
from  this  shaft  at  150  and  250  feet.  On  150-foot  level  a  crosscut  was 
run  300  feet  to  the  'Ea.st  Vein'  and  60  feet  was  run  on  the  'Shaft  Vein.' 
On  250-foot  level,  they  ran  a  crosscut  300  feet  to  the  East  Vein,  on 
which  they  had  drifted  200  feet  at  the  time  of  last  visit,  and  also  drifted 
80  feet  on  a  smaller  vein.  A  mill  of  20  stamps  was  brought  from  the 
Hardenburg  iline  in  Amador  County  but  was  not  erected.  There 
is  also  a  10"  x  12"  air  compressor,  electric  power  equipment,  pump, 
air  hoist,  and  buildings. 

The  property  was  advertised  for  sheriff's  sale  February  11,  1924, 
to  satisfy  laborers'  liens  held  by  Albert  Prothero.  It  had  previously 
been  sold  at  Commissioner's  sale,  May  19,  1923,  to  Henry  Demaria. 
The  underground  workings  were  not  visited  as  the  hoist  was  not 
running  at  the  time  of  visits. 

Tullock  Mine.  Owners :  Estate  of  James  Tullock,  Mrs.  Lillie  Bisbee, 
and  Sh-s.  Emma  Sell,  Angels  Camp.  It  is  in  the  south  part  of  Sec.  11, 
T.  2  N.,  R.  13  E.,  on  Albany  Flat,  two  and  one-half  miles  south  of 
Angels  Camp.  It  is  on  a  branch  of  the  ^lother  Lode  with  usual  dip 
and  strike  and  the  ore  carries  more  galena  than  usual  for  this  lode.  In 
1922  the  shaft  8(XI  feet  deep  was  unwatered  for  examination  by 
Chapari-al  Hill  Operating  Company,  but  no  new  work  was  done.  In 
March,  1925,  the  property  was  taken  iinder  lease  and  option  by  J.  F. 
Merritt,  who  planned  to  unwater  it. 

Bibl:  State  Mineralogist's  Report  XIV.  p.  110;  XIII,  p.  121 :  XII. 
pp.  98  et  al.     Cal.  State  Min.  Bur.  Bull.  18,  p.  121. 

VTashington  (Bullion  Hill)  Mine  is  in  See.  20,  T.  4  N.,  R.  14  E., 
six  miles  north  of  ilurphy,  just  west  of  Sheep  Ranch  road,  and  includes 
one  full  claim  and  a  fraction.    Owner :  "W.  Osliu. 

An  old  adit  had  previously  been  driven  1200  feet,  following  the  vein 
N.  70°  E.  for  800  feet  and  giving  200  feet  of  backs  at  the  face.  This 
vein  had  been  stoped  from  the  adit  to  the  surface  for  200  feet  in 
length  and  the  mine  had  lain  idle  for  years  when  BuUio-n  Hill  Mining 
Company  began  work  in  July,  1921.  They  operated  for  two  years.  The 
adit  was  extended  100  feet  and  lens-shaped  orebodies  were  worked  for 
a  length  of  135  feet  above  the  adit.  The  vein  is  of  solid  quartz  and 
ribbon  rock,  three  feet  to  six  feet  wide,  and  carries  free  gold  and  as 
high  as  10%  auriferous  pyrite  and  galena  with  reported  traces  of  zinc, 
antimony    and   manganese.      Operations   paid   for   a   time,    but    were 
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stopped  by  lawsuits,  after  the  best  ore  in  sight  had  been  mined,  and 
the  property  reverted  to  the  owner. 

In  April,  1924,  Fraser  and  Hibbard  of  Los  Angeles  began  work 
and  have  been  running  five  stamps  of  the  10-stamp  mill  intermittently 
while  prospecting  for  more  ore.  A  winze  has  been  continued  to  a 
depth  of  100  feet  below  the  adit  and  drifts  had  been  run  90  feet  east 
and  65  feet  west  from  it  at  this  depth,  but  good  ore  had  not  yet  been 
opened  at  the  end  of  March,  192.5.  Lessee  with  option:  "Washington 
Gold  [Mining  Co.,  Jack  Hibbard,  president. 

Bibl:  State  Mineralogist's  Report  XVIII,  p.  98;  Cal.  State  Min. 
Bur.  Preliminary  Report  8,  pp.  25-26. 

GOLD  anxES  (placee). 

Drift  and  hydraulic  mining  have  not  been  very  productive  in  late 
years  in  the  county,  although  the  unworked  gravel  deposits  are  exten- 
sive. Most  of  the  new  work  in  this  line  in  the  past  five  years  has  been 
on  the  Central  Hill-Valleeito  Channel  system  between  Parrot's  Ferry 
aud  Dogtown.  The  only  producers  in  the  section  mentioned  have  been 
the  Victor  Mine  (Rainier)  near  Altaville  and  the  Last  Chance  Mine  at 
^'allecito.  The  former  is  now  closed  down,  and  the  latter  is  producing 
profitably  from  some  sections  of  rich  gravel  left  by  old  time  miners 
who  worked  out  most  of  the  good  ground.  Vallecito  Western  Mining 
Company,  Inc.,  under  the  management  of  Don  Steffa  has  drilled  ground 
belonging  to  the  Bishop  Estate  on  this  channel  system  on  Six-Mile 
Creek  between  Angels  Camp  and  Vallecito  and  has  just  completed  a 
shaft  from  which  prospect  crosscuts  and  drifts  have  been  started 
(Maj'  1,  1925)  to  explore  the  ground.  Calmo  Mining  and  Milling  Com- 
pany under  the  management  of  Wm.  M.  GraiHin  has  put  up  substantial 
works  on  the  Slab  Ranch  property  between  the  Victor  and  Vallecito 
Western,  and  has  sunk  a  vertical  shaft  200  feet  deep  from  which  the 
channel  is  being  prospected.  Up  to  this  time,  no  pay  gravel  has  been 
extracted. 

The  gravel  in  this  section  has  to  be  mined  by  shafts  as  it  is  below 
the  present  drainage,  and  considerable  water  has  to  be  pumped. 

The  Old  Stiff  Mine  near  Vallecito  is  being  reopened  and  early  in 
April  the  shaft  was  reported  to  be  opened  142  feet  deep. 

Elsewhere  in  the  county,  mention  may  be  made  of  a  few  activities 
since  the  last  report. 

Chili  Gulch  Mining  Company  has  brought  in  electric  power  and  is 
installing  a  drag-line  scraper  on  El  Encino  Gravel  Mine,  which  covers 
3000  feet  in  length  along  Chili  Gulch  and  a  width  of  200  feet.  It  is 
proposed  to  work  off  the  tailings  which  accumulated  in  the  gidch  from 
early  day  operations.  This  deposit  is  a  loose,  medium-sized  white 
quartz  gravel. 

Frederick  H.  Rindge  of  Stockton  did  some  hydraulic  mining  at  the 
Noce  Mine  at  Whiskey  Slide,  getting  pressure  by  pumping  the  water. 
He  has  lately  turned  his  attention  to  quartz  prospecting. 

At  the  Green  Mountain  Extension  Mine  adjoining  the  old  Green 
Mountain  iline,  a  mile  and  a  half  south  of  Mokelumne  Hill,  an  adit  is 
being  driven  and  it  is  expected  will  be  about  700  feet  long  when  it 
reaches  the  channel,  during  the  present  summer. 
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The  gravel  resources  of  the  countj'  have  reeentlj-  been  covered  in  our 
Bulletin  92  '  Gold  Placers  of  California '  to  which  the  reader  is  referred, 
as  well  as  to  other  references  in  the  general  bibliography  accompanying 
this  report. 

Dredging  operations  were  covered  in  our  Bulletin  85,  'Platinum  and 
Allied  Metals  in  California'  and  in  addition  to  what  is  noted  there,  it 
may  be  observed  that  since  that  bulletin  was  written,  El  Oro  Dredging 
Company  has  finished  its  ground  near  Jenny  Lind  and  operations  have 
been  continued  on  the  Calaveras  River  at  Jenny  Lind  by  the  Isabel 
Dredge,  Ivy  L.  Borden,  owner,  and  on  Mokelumne  River,  near 
Camanche  and  westward  by  Ayiierican  Dredging  Company.  The  latter 
companies  and  Carson  Hill  Gold  Mines  (quartz)  have  been  the  prin- 
cipal gold  producers  of  the  county  during  the  past  six  years. 

Camanche  Golel  Dredging  Company  entered  the  Camanche  field  late 
in  1923  with  a  Risdon  dredger  carrjang  69  buckets  of  4-cubic  feet 
capacity  each. 

IRON. 

Some  small  and  unimportant  bodies  of  iron  ore  have  been  noted  in 
the  county,  and  are  estimated  to  contain  a  few  thousand  tons  of  ore. 

Big  Trees  (Calaveras)  Deposit  is  in  the  S^  of  Sec.  32,  T.  4  N.,  R.  14 
E.,  a  mile  and  a  half  north  of  Murphy  and  10  miles  from  the  railroad 
at  Angels  Camp.    Owners :  Domingo  Rolleri,  of  Angels  Camp,  et  al. 

Some  open  cuts  and  a  tunnel  75  feet  long  were  run  many  years 
ago  to  prospect  it.  It  is  described  as  siliceous  ore  (limonite)  on  a  hill 
100  feet  high  and  300  feet  wide,  and  extending  some  distance  across 
country,  but  has  not  been  closely  examined. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  38,  p.  297.  Unpublished  field 
report  by  C.  A.  Waring. 

Bonanza  Deposit  is  an  undeveloped  prospect,  on  the  old  Bonanza 
Mine  7  miles  southeast  of  Mokelumne  Hill. 

The  Detert  Deposit  (Monarch)  in  Sec.  11,  T.  4  N.,  R.  10  E.,  a  mile 
and  a  half  north  of  VaUey  Spring,  is  a  limonite  hill  capping.  Only 
assessment  work  has  been  done  in  late  years.  A.ssays  55%  to  60% 
metallic  iron. 

Bibl:  State  Mineralogist's  Report  VIII,  p.  156;  Cal.  State  Min. 
Bur.  Bull.  38.  p.  297;  U.  S.  Geol.  Survev  Geologic  Folio 
Nos.  3,  5,  11. 

There  is  limonite  ore  one-half  mile  north  of  the  Esmeralda  quartz 
mine  near  Indian  Creek,  in  the  Calaveras  formation.  An  assay  of 
this  ore  showed  56.9%  metallic  iron. 

Bibl:  U.  S.  Geol.  Survey  Geologic  Folios  3,  5,  11. 

MOLYBDENITE. 

Samples  of  molybdenite  ore  occuring  in  coarse  flakes  in  an  acid 
dike  rock  have  been  found  in  the  eastern  part  of  the  county  near 
Bloods.  This  is  a  rough,  mountainous  district  covered  by  granite 
lying  at  an  elevation  of  8000  to  10,000  feet  and  prospectors  have  failed 
to  find  a  second  time  the  exact  place  from  which  the  samples  came. 
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lIANGA>rESE. 

A  few  manganese  prospects  have  been  noted  in  the  count}*.  Bulletin 
76  mentions  prospects  of  manganese  oxide  on  the  Fortner  Ranch,  2 
miles  northeast  of  San  Andreas,  and  the  Manilla  Manganese  Property, 
in  Sec.  27,  T.  4  X.,  R.  11  E.,  six  miles  southeast  of  Valley  Springs.  A 
sample  of  this  indicated  it  was  low  grade.  Other  prospects  have  been 
noted,  but  they  are  quite  a  distance  fi-om  the  railroad  and  have  not 
been  developed. 

Bibl :  Cal.  State  Miu.  Bur.,  Bull.  76,  p.  31. 

PLATINUM  GROUP  METALS. 

A  small  recovery  of  placer  platinum  has  been  made  from  dredging 
operations  along  Calaveras  River  in  the  Jenny  Lind  district,  and  along 
Mokelumne  River  in  the  Camanche  district.  The  producers,  some  of 
them  no  longer  in  operation,  were  Calaveras  Dredging  Company,  El 
Oro  Dredging  Company,  and  Ivy  L.  Borden's  Isabel  Dredge,  in  the 
Jenny  Liud  di.strict ;  and  American  Dredging  Company  in  Camanche 
district.  Production  has  lately  dropped  to  20  fine  ounces  or  less 
annually. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  85,  pp.  31  to  38. 

STRUCTURAL  AND  USTDUSTRIAL  MINERALS. 

Calaveras  contains  large  deposits  of  the  industrial  and  structural 
minerals  and  many  prospects  of  less  common  ones.  The  remoteness  of 
many  deposits  from  railroad  lines,  and  the  rather  high  freight  rates 
which  must  be  charged  on  the  railroads  has  retarded  exploitation  of 
numerous  properties.  Nevertheless,  more  work  of  this  kind  is  being 
done  in  the  county  each  year,  as  witnessed  by  the  recent  opening  of  a 
greenstone  property  at  Angels  Camp,  soapstone  and  vein  quartz 
deposits  at  Carson  Hill  and  the  proposed  erection  of  a  Portland  .. 
cement  plant  at  Kentucky  House.  There  are  numerous  undeveloped  t. 
deposits  of  chrysotile  asbestos,  clay  and  ocher,  marble,  limestone,  mis- 
cellaneous stone,  roofing  slate,  white  quartz,  hard  and  soft  volcanic  ash, 
sandstone  and  other  minerals  used  in  building.  A  garnet  prospect  is 
reported,  of  good  quality  but  undetermined  extent,  in  the  higher  and 
inaccessible  mountains  on  the  east  side  of  the  county.  Small  deposits 
of  chromite  were  mined  during  the  late  war.  Rock  crystal  of  larger 
size  and  better  quality  than  found  elsewhere  has  been  produced  com- 
mercially and  opals  of  possible  value  are  now  being  tested. 

The  following  notes  are  intended  to  give  a  summary  of  these  different 
resources.  The  time  allotted  for  the  preparation  of  the  notes  and 
the  unusually  stormy  spring  of  1925,  prevented  as  much  field  work  as 
was  desired,  but  it  is  believed  the  subject  has  been  covered  in  suiBcient 
detail  to  serve  the  purpose  of  a  preliminary  guide,  which  will  be 
amplified  in  a  new  bulletin  on  commercial  industrial  and  structural 
minerals  which  the  State  Mining  Bureau  plans  to  prepare. 


Clirysotile  asbestos  of  good  quality  occurs  in  Sees.  15,  16,  21.  T.  21 
X..  R.  13  E.,  7  miles  from  Copperopolis  on  the  west  .side  of  Xorth  Fork 
of  Stanislaus  River.     Efforts  have  been  made  since  1904  by  Asbestos 
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Producing  Company  of  California,  American  Asiestos  and  Manu- 
facturing Company,  American  Asbestos  Products  Company,  California 
Asbestos  Company  and  Pacific  Asebestos  Corporation  to  exploit  the 
asbestos,  and  considerable  money  has  been  spent,  but  there  has  been 
no  commercial  production  to  date.  The  extent  of  development  work, 
and  the  a.sbestos  prospects  revealed  by  it,  were  described  by  the  writer 
in  our  monthly,  IMixixg  in  California,  March,  1922.  As  stock  of  this 
bulletin  is  nearly  exhausted,  and  as  little  has  been  done  at  the  property 
since  it  was  written,  excerpts  are  given  herewith. 

"One  thousand  feet  south  ot  the  north  end  of  the  property  No.  3  adit  has  been 
driven  north  in  the  serpentine  about  170  feet.  This  shows  a  good  prospect  of 
chr>-sotile  asbestos.  Between  200  and  300  feet  south  of  this  portal  is  a  shaft  now 
open  about  30  feet  deep  on  the  west  side  of  the  asbestos  zone,  and  300  feet  east  of  It 
is  a  cut  and  tunnel  40  feet  long.  Both  these  show  good  asbestos  prospects.  Fifteen 
hundred  feet  south  of  these  and  250  feet  lower  on  the  side  of  the  river  canyon,  No.  1 
adit  has  been  driven  about  250  feet ;  it  is  in  harder  serpentine  which  does  not  carry 
asbestos  in  the  same  amount  as  in  the  upper  workings,  although  the  fiber  is  in 
evidence  on  the  surface  between  the  workings.  No.  2  adit  is  80  feet  long  and  a 
little  above  No.   1. 

"The  upper  workings  mentioned  above  indicate  a  promising  asbestos-bearing 
area  about  500  feet  long  and  300  feet  wide.  The  company's  engineer,  W.  J.  'Woolsey, 
claims  that  they  have  an  area  2500  feet  long  north  and  south  by  1000  feet  east  and 
west  which  is  indicated  to  carry  enough  asbestos  to  pay  a  profit,  but  this  was  not 
all  covered  by  the  writer.  Mill  runs  made  some  years  ago  are  said  to  have  shown 
about  five  per  cent  fiber  in  rock  taken  from  No.  3  adit.  The  fiber  ranges  up  to  one 
inch  in  length  and  appears  to  be  of  good  quality. 

"Impro%ements  and  equipment  include  a  concrete-covered  camp  building,  ammonia 
refrigeration  plant.  3-drill  air  compressor,  three  air  drills,  2500  feet  of  air  pipe  line, 
blacksmith  shop,  four  ore  cars.  600  feet  of  track,  electric  motors  of  a  total  of  200 
horse  power,  three  miles  of  17.000-volt  electric  line  and  some  asbestos  milling  and 
screening  machinery  from  a  small  mill  formerly  used  experimentally.  The  company 
hopes  to  have  a  new  mill  in  operation  during  the  present  summer,  but  have  not 
yet  begun  construction.  The  property  is  seven  miles  from  Copperopolis  and  about 
the  same  distance  from  the  railroad  at  Chinese,  which  could  be  reached  by  bridging 
tile  river  and  repairing  an  old  stage  road." 

An  assessment  of  $10  a  share  was  le\'ied  October  4,  1924,  upon  the 
stock  of  Pacific  Asbestos  Corporation,  which  is  the  last  of  these  com- 
panies to  work  on  the  property.  Ownership  of  the  610  acres  in  the 
project  has  been  divided  among  several  persons  and  corporations,  from 
whom  the  last-named  company  has  been  holding  the  land  partly  under 
option,  and  partly  under  mortgage.  On  January  26,  1925,  California 
Asbestos  Company  obtained  .judgment  and  decree  of  foreclosure  against 
J.  A.  Yoorhees.  Lillian  M.  Voorhees,  American  Asbestos  Products  Com- 
pany and  Pacific  Asbestos  Corporation  and  160  acres  of  the  holdings 
were  sold  Februarv  27,  1925.  to  Newton  Todd  of  Long  Beach.  The 
land  sold  is  XE}  of'SE^  Sec.  16 :  NW^  of  SE-j-  and  SWi  of  XEi  Sec.  16; 
and  Si  of  SW^  of  NTV^  and  W^  of  XW-}  of  SW^  Sec.  15,  all  in  T.  1  N., 
R.  13  E..  M.  D.  B.  &  :M.,  known  as  Asbestos  &  Reynolds  Ferry  Placer 
Mines.  Pacific  Asbestos  Corporation  has  an  office  at  1798  Broadway, 
San  Francisco. 

Turner  &  Lloyd  prospect  is  about  three-fourths  mile  southeast  of 
the  old  X'as,sau  copper  mine  and  one-fourth  mile  from  the  Copperopolis- 
Angels  Camp  road  at  a  distance  of  nine  miles  from  Angels  Camp,  the 
nearest  railroad  station,  or  15  miles  from  ]\Iilton.  There  are  SO  acres 
on  which  good  prospects  of  .short-fiber  chrysotile  asbestos  have  been 
found  in  a  number  of  places,  but  only  assessment  work  has  Ijeen  done. 
An  old  road  connects  the  prospect  with  the  main  road.  Dr.  H.  C. 
Turner  and  Jarvis  Lloyd  of  San  Andreas  are  the  owners. 


Barite  often  occurs  as  a  gangue  mineral  in  the  copper  mines  of  the 
state  and  was  so  found  at  the  Napoleon  Copper  Mine,  the  Satellite 
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Copper  Mine  and  no  doubt  others.  Some  nnsuceessful  experiments 
were  made  upon  samples  from  the  Napoleon  Mine  in  an  effort  to  pro- 
duce barite  of  sufficient  purity  for  commercial  use. 


The  probability  of  tlie  founding  of  an  important  new  industry 
which  will  mean  a  great  deal  for  the  county  is  indicated  in  preliminary 
work  and  property  transfers  already  completed.  William  MacNider 
has  been  working  for  two  years  or  more  on  plans  for  the  financing  and 
establishment  of  a  cement  plant  at  Kentucky  House  to  utilize  limestone 
deposits  there  and  elsewhere  in  the  county.  These  plans  include  a 
branch  railroad  from  Valley  Spring  for  which  the  original  survey  had 
to  be  changed  on  account  of  Stockton  flood  control  project  on  Calaveras 
River.  A  second  survey  for  the  railroad  has  .just  been  completed  (May 
1,  1925).  Preliminary  drilling  and  tests  of  the  Kentucky  House 
deposits  have  been  about  finished,  and  plans  for  the  plant  are  now 
being  considered. 

Late  in  March,  1925,  Wm.  MacNider,  Chas.  P.  Snyder,  Geo.  B. 
Poore,  Lloyd  Baldwin  and  Robt.  Duncan  deeded  to  Calaveras  Cement 
Compan.y,  several  options  and  contracts,  and  parcels  of  land  containing 
limestone  deposits  in  the  vicinities  of  Kentucky  House,  Cave  City  and 
on  O'Neill  Creek.  William  Wallace  Means  and  other  easterners  are 
reported  to  be  interested  in  the  new  company,  which  has  a  .staff  at 
San  Andreas  in  connection  with  the  work. 


During  tlie  World  War,  12  or  more  properties  in  this  county  pro- 
duced chromite,  but  none  of  them  were  very  large  producers  and  they 
have  all  been  idle  since  1918.  For  details  regarding  properties,  the 
reader  should  refer  to  Bulletin  No.  76,  'Manganese  and  Chromium  in 
California,'  pp.  121-123,  216-217.  The  chromite  resources  of  this 
county  are  not  of  as  much  importance  as  in  other  counties,  the  total 
recorded  production  having  been  about  8000  tons,  of  which  practically 
all  was  produced  between  1915  and  1918. 

The  following  properties  are  of  record  in  Bulletin  76 : 


SYNOPSIS  OF  CHROMITE  PROPERTIES. 


Name  of 
property 

Owner  or  operator 

Post-ofSce 
address  of 

operator 

Section, 
town- 
ship and 
range 

Length  of  haul, 
raih-oad  shipping  point 

Copperopolia 

_.-l-13 
-1-13 

16  miles  Milton 

Clary  and  Langford.._ 
Davis 

Nassau  Copper  Mining  Company 

Angela  Camp.,. 

Copperopolia 

Felix 

10-2-12 
14-2-12 

8  miles,  Angels. 

Dean 

S.  P.  Dean 

Milton. ' 

Hinch.. _ 

Angela  Camp 

Fosteria 

3-2-12 
23-5-10 

7  miles.  Angels  Camp. 
4  miles,  VaUey  Spring. 

Geo.  C.  Lowry 

J.  McFaul 

F.Peri 

McFaul 

Peri 

Copperopolia 

&-1-13 

Ward 
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P'ri'liiiiiiuii'y  Report  No.  7,  pp.  43-44  meiitious: 

W.  A.  Bouts,  202  Balboa  Bklg.,  S.  F.,  depcsit  at  Bnrson. 

Pcnn  Mining  Co.  A.  P.  Bu.sey,  manager.  Deposit  at  Campo  Seco ; 
clay  beds  overlie  copper  ore.    Used  in  copper  smelter. 

Valley  Sirring  Clay  Pit,  one-foiirtli  mile  northwest  of  Valley  Spring- 
station.  Pottery  clay  (variegated,  red  burning)  is  worked  and  shipped 
to  California  Pottery  Company  at  San  Francisco.  Operation  of  this 
pit  continues,  and  the  company  has  added  considerable  equipment. 
The  property  is  served  by  a  spur  track  from  the  Southern  Pacific 
branch  line. 

The  lone  formation,  carrying  white  and  light-colored  siliceous  clay, 
ti-averses  the  county  from  Camanche  southward  past  Milton.  This 
series  of  beds  is  being  extensively  worked  in  Amador  County,  and 
should  the  demand  for  this  type  of  clay  warrant,  no  doubt  that  part  of 
the  lone  beds  adjacent  to  the  Valley  Spring  railroad  branch  could 
supply  it. 

The  Valley  Spring  district  and  adjoining  country  from  Mokelumne 
River  to  Milton  is  an  area  in  which  may  be  found  a  variety  of  clays, 
volcanic  tuffs  and  mixtures  of  the  two  with  some  beds  of  the  tuffs 
showing  the  sorting  action  of  water  probably  due  to  their  tran.sportation 
by  slowly-moving  streams,  or  stratification  in  shore  waters.  Some  of 
the  beds  show  the  character  of  clay  of  the  'rock  soap'  type,  as  indicated 
in  a  sample  taken  on  the  Field  Ranch,  five  miles  from  Valley  Spring  on 
the  Fostei-ia  road.  The  outcrop  there  is  small,  and  probably  not  of 
commercial  grade.  Parts  of  this  area  adjacent  to  Mokelumne  River 
east  of-Lancha  Plana,  will  be  affected  by  the  water  supply  project  of 
the  East  Ba.v  Utilities  District,  which  is  said  to  have  already  pur- 
chased land  there. 

LIMESTONE. 

The  limestone  resources  of  Calaveras  County  are  extensive  but  unde- 
veloped. Depo.sits  occur  in  a  belt  of  Calaveras  (Carboniferous)  forma- 
tions with  strike  northwest  passing  a  mile  west  of  San  Andreas ;  and  the 
largest  limestone  bodies  in  this  belt  are  at  and  south  of  Kentucky 
House,  from  two  to  four  miles  south  of  San  Andreas.  Another  large 
deposit,  which  has  been  mapped  as  having  a  length  of  two  and  a  half 
miles  in  a  northwesterly  direction,  passes  through  Cave  City.  More 
immense  than  these,  however,  and  rivalling  if  not  exceeding  in  size  any 
other  limestone  deposits  in  the  state,  is  the  area  of  limestone  and  marble 
extending  from  Sonora  in  Tuolumne  County  to  a  point  three  miles 
northwest  of  Murphys  in  Calaveras  County.  The  North  Pork  of  Stanis- 
laus River  has  cut  a  canyon  1000  feet  deep  through  this  limestone 
and  traverses  it  for  a  distance  of  three  and  one-fourth  miles.  Much 
of  the  limestone  in  the  county  has  been  changed  to  marble  due  to  the 
pressure  and  folding  exerted  upon  the  rocks  of  the  Calaveras  forma- 
tion, which  everywhere  show  schi.stose  structure. 

There  is  no  limestone  production  now  in  the  county  except  the  small 
amount  used  at  the  smelter  of  Calaveras  Copper  Company  at  Copper- 
opolis.  An  important  development  is  promised  in  this  line  by  the 
projected  erection  of  a  Portland  cement  plant  near  Kentucky  House. 
(See  Cement.) 
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As  mentioned  alwve,  much  of  the  limestone  in  the  county  has  been 
altered  to  marble.  The  large  body  extending  from  Tuolumne  County 
(■where  it  is  quarried  at  the  Columbia  and  Bell  ]Marble  Quarries)  covers 
extensive  areas  near  Murphy,  Valleeito  and  Douglas  Flat.  Several 
attempts  have  been  made  to  open  quarries,  among  which  may  be  noted 
the  Angels  Marble  Quarry  where  the  California-American  ilarble  Com- 
pany installed  equipment  and  made  a  few  shipments ;  and  the  Eagle 
Marble  Quarry,  a  mile  east  of  YaUecito,  where  the  Eagle  ]\Iarble  Com- 
pany made  a  small  production,  and  later  Eagle  IMarble  and  Lime  Com- 
pany proposed  to  operate,  hut  have  done  little,  although  still  alive  as  a 
company.  None  of  the  other  deposits  mentioned  under  limestone  have 
been  worked  because  of  their  distance  from  railroads. 

The  deposit  near  Valleeito  and  ilurphy  contains  two  very  interesting 
caves  kno^vn  as  the  JMoaning  Cave  and  ilercers  Cave,  which  are  visited 
by  many  sightseers. 

MINERAL  PAINT. 

On  the  Holmes  Ranch,  at  Campo  Seco,  there  is  a  body  of  decomposed 
slate,  stained  by  iron  oxide,  which  has  proved  to  produce  a  durable 
paint. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  130. 

Late  Ocher  Mine,  one-half  mile  west  of  Valley  Spring,  produced 
several  carloads  of  ocher  25  to  30  years  ago,  but  has  been  idle  lately. 
The  ocher  varied  in  color  from  yellow  to  dark  red. 

Bibl :  Cal.  State  Min.  Bur.  Bull.  38,  p.  338. 

D.  F.  Rlwden  of  Valley  Spring  reported  to  this  Bureau  an  ocher 
deposit  three  miles  from  that  place.  Samples  of  brown  and  yellow 
ocher  were  submitted,  but  the  deposit  has  not  been  visited  so  its  extent 
and  character  are  not  known  to  the  Bureau. 

In  this  connection,  refer  also  to  Iron,  deposits  of  which  mentioned 
herein,  may  be  suitable  for  paint  in  some  cases. 

MINTaSAL  WATER. 

Mol-Hill  Mineral  Springs.  Zumwalt,  Dahl,  and  Zumwalt  of  :Mokel- 
umne  Hill  continue  the  operation  of  a  small  bottling  plant  at  that  place. 
The  water  of  this  spring,  which  has  been  well  known  since  the  early 
days,  is  bottled  and  lightly  carbonated.  The  water  carries  magnesium 
especially,  and  calcium  and  sodium  to  a  less  extent.  It  is  remarkably 
clear,  standing  for  years  without  murkiness. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  130. 

Valley  Spring  Mineral  Well.     This  well  is  near  Valley  Spring  and 
is  150  feet  deep.    The  water  is  rich  in  chlorides  and  carbonates. 
Bibl:  State  Mineralogist's  Report  XIV,  p.  130. 

MISCELLANEOUS  STONE. 

Angels  Greenstone  Company.  (Formerly  Pacific  Rock  Granule  Co.) 
Main  oflSce  201  Ne%'in  Avenue,  Richmond.  C.  S.  Renwick,  manager. 
Plant  at  Tryon  iline,  adjoining  Angels  Camp. 
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Green  amphibolite  schist,  locally  called  greenstone,  is  mined  from 
the  200-foot  level  of  the  Tryon  Mine  and  hoisted.  The  primary  crusher 
reduces  it  to  one  and  one-fourth  inch  size,  and  it  is  screened  and  most 
of  the  dust  I'emoved,  after  which  the  rock  passes  through  a  s.ystem  of 
rolls  and  screens,  and  the  rest  of  the  dust  is  removed  by  air  suction. 

The  products  are  stucco  dash,  passing  3-mesh  and  retained  on  4-mesh ; 
roofing  rock,  passing  one-half  inch ;  retained  on  4-mesh ;  roofing 
granules,  running  about  25%  of  14-mesh,  50%  of  20-mesh  and  25% 
of  40-mesh.  A  large  part  of  the  final  product  is  too  fine  for  the  above 
uses,  and  the  finding  of  a  market  for  it  is  a  problem.  A  screen  analysis 
of  this  product  or  dust,  made  at  the  time  of  the  writer's  visit,  follows: 

Weight    of    sample 317.5  grams 

Stops   on    SO-mesh 16.0  grams   (includes  few  coarse  pieces) 

Through  SO-mesh,  stops  on  100-mesh none 

Through  100-mesh,  stops  on  200-mesh_     14.4  grams 

Through  200-mesh 272.7  grams 

Loss  of  tine  dust  by  air  floating 14.4  grams 

A  chemical  analysis  of  amphibolite  schist  from  California  by  Hille- 
brand^  shows : 

SiO.> 45.56% 

A1~0,   14.15% 

Fee 9.83% 

FejOs 1.20% 

FeSo    7.86% 

MgO    6.76%    (probably  present  as  MgCOs) 

CaO    2.30%    (probably  present  as  CaCOa) 

K;0   1.18% 

Na:0 1.57% 

CO.    3.04% 

TiO, 1.11% 

H2O    (above   100°  C) 4.84% 

Traces  Cu^S,  MnO,  BaO,  P,0„  SO,. 

This  probably  represents  very  closly  the  composition  of  the  product 
here. 

Anyone  in  a  position  to  utilize  such  a  finely  ground  product  could 
probably  get  an  advantageous  price.  A  freight  rate  of  less  than  $3 
a  ton  to  San  Francisco  could  be  had. 

This  plant  employes  four  men  and  has  ample  capacity  to  fill  orders. 

Hesperides  Mining  Co.  plant  and  ofSce  were  at  Wallace,  Calaveras 
County.    H.  L.  Patterson,  secretary. 

The  company  erected  a  large  plant  at  Wallace  as  mentioned  in  our 
Mining  in  California  for  January,  1924,  p.  7.  They  produce  quite  a 
large  amount  of  crushed  rock,  gravel  and  sand.  An  ancient  gravel 
deposit  containing  a  little  gold,  was  worked.  The  crushed  rock  and 
sand  were  used  in  large  quantity  for  concrete  highway  construction 
during  1924,  but  when  they  began  taking  material  from  a  second  section 
of  the  deposit  tlie  rock  was  found  to  be  too  soft  and  rotten  for  use  in 
concrete.  The  plant  shut  down  in  the  latter  part  of  1924  and  was 
being  junked  in  March,  1925.  It  was  said  to  have  cost  close  to  $200,000. 
It  was  laid  out  in  such  a  way  that  there  was  no  storage  provision 
between  the  steam  shovel  and  crusher  and  the  entire  plant  had  to  be 
operated  as  a  unit.    Little  gold  was  recovered. 

» U.  S.  Geol.  Survey,  14th  Report  Vol.  4,  Ft.  2,  p.  259. 
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Opals  were  found  in  the  eai'ly  day.s  in  some  of  the  old  drift  mines 
at  Mokeliimne  Hill,  and  caused  considerable  excitement  until  it  was 
determined  that  they  were  not  of  gem  quality. 

IMore  recently  Robert  Irvine  of  Mokelumne  Hill  has  found  a  deposit 
of  opals  occurring  near  the  surface  in  a  pink  clay  seam  enclosed  in 
andesite  tuff  and  breccia.  The  stones  are  each  enclosed  in  a  shell  of 
piire  white  silica,  evidently  the  result  of  alteration  of  the  opal  itself, 
and  many  of  them  are  of  good  size.  Promising  results  have  been  had 
during  the  past  month  by  a  jewelry  firm  that  has  cut  some  of  these 
opals  and  further  tests  may  reveal  stones  with  sufficient  play  of  colors 
to  be  classed  as  gems. 

It  is  po.ssible  that  these  opals  may  lie  distributed  more  widely  than 
heretofore  realized,  a.s  the  writer  has  noted  the  occurrence  of  similar 
pink  seams  in  the  andesite  tuff  nearly  a  mile  from  the  above  deposit 
and  several  hivndred  feet  lower.  This  andesite  flow  covers  Stockton 
Hill,  a  long  ridge  running  westward  from  Mokelumne  Hill,  and  under- 
lain by  an  ancient  river  channel  which  was  mined  extensively  in  years 
past. 

QUARTZ. 

White  vein  quartz  for  industrial  uses  has  been  produced  during  1924 
from  the  Iron  Rock  Mine  at  Carson  Hill.  Jim  Oneto  has  lately  been 
mining  the  quartz  on  contract,  and  shipping  it  out  over  the  Sierra 
Railway  of  California  whose  tracks  ad.join. 

There  are  numerous  other  white  quartz  veins  in  tlie  county,  among 
which  those  in  the  Carson  Hill  district  are  nearest  to  railway  trans- 
portation. This  mineral  commands  such  a  low  price  that  it  can  be 
profitably  mined  and  shipped  only  when  quite  near  the  railroad. 

ROCK  CRYSTAL. 

Green  Mountain  Mine  is  a  mile  and  a  half  south  of  IMokelumne  Hill 
in  Chili  Gulch.  It  has  produced  probably  the  largest  quartz  crystals 
ever  found.  J.  J.  MeSorley  who  has  been  in  charge  of  the  property  for 
many  years,  states  the  crystals  were  found  loose  in  a  sand  bed  on  a  bar 
of  the  buried  river  channel  while  working  it  as  a  drift  mine.  This  was 
one  of  the  earlier  channels,  filled  jnostly  ^^■ith  quartz  cobbles  and  quartz 
sand.  MeSorley  states  the  largest  rock  crystal  found  weighed  over  a 
ton,^  and  there  were  many  large  cr,ystals  containing  a  great  deal  of 
clear  unshattered  quartz,  indicating  the  crystals  had  not  traveled  far 
from  their  source.  The  'root'  end  of  a  crystal  is  generally  milky,  or 
translucent.  If  these  crystals  formed  in  an  open  fissure  or  vein,  as 
many  suppose,  this  has  not  yet  been  proved  here,  as  no  such  vein  has 
been  encountered  in  the  workings.  Between  1897  and  the  close  of  the 
late  war,  22  tons  of  crystals  were  mined  and  sold.  One  carload  of  boxed 
crystals  was  shipped  to  New  York,  and  for  many  years  the  market  was 
supplied  from  this  lot  by  Tiffany  and  Company. 

Rock  crystal  in  large  sizes  ^^-ithout  flaws  is  rare,  and  those  from  this 
property  have  been  used  in  cutting  the  largest  perfect  spheres  ever 
made  from  quartz,  and  in  making  large  lenses  and  prisms  for  telescopes 
and  spectroscopes,  lenses  for  cameras,  interferometers  and  other  optical 

'  Mr.  Blay  of  Mokelumne  HUl,  who  helped  prepare  the  largest  crystal  for  ship- 
ment, states  it  was  about  six  feet  long  and  weighed  2S00  pounds. 
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instruments.  MeSorley  states  a  sphere  14  inches  in  diameter  was  cut 
from  one  of  these  crystals,  and  Kunz  ^  mentions  two  spheres  7i  inches 
in  diameter,  which  were  not  entirely  flawless,  and  one  perfect  sphere 
5-J  inches  in  diameter,  cut  from  these  crystals.  Kock  crystal  permits 
the  pas-sage  of  many  of  "the  light  rays  of  short  wave-length,  to  which  a 
glass  lens  Is  opaque,  and  is  utilized  where  it  is  desired  to  use  or  study 
ultra-violet  and  similar  rays.  Quartz  spheres  are  also  much  sought 
after  by  'crystal  gazers'  and  the  crystals  are  in  demand  for  jewelry  and 
bric-a-brac. 

The  old  tunnel  from  which  the  crystals  were  produced  is  caved  and 
inaccessible.  On  the  ad.joining  Green  Mountain  Extension  claim,  on 
the  same  channel,  llcSorley  is  now  driving  a  new  adit  to  develop  an 
unworked  section  of  the  gravel  deposit,  where  he  hopes  also  to  find 
more  crystals.  This  adit  will  be  700  feet  long  and  will  be  completed 
this  summer. 

[Miners  acquainted  with  former  drift  mining  operations  near  Mokel- 
umne  Ilill  state  that  a  great  many  quartz  crystals  were  thrown  away 
during  the  operation  of  mines  now  worked  out  and  deserted.  These 
crj'stals  were  spoiled  and  lost  by  going  over  the  dumps. 

SLATE. 

Two  extensive  belts  of  IMariposa  (Jurassic)  black  slate  traverse  the 
county,  and  contain  material  of  grades  suitable  for  roofing  and  other 
]iurposes.  Tlie  westerly  belt  passes  through  Salt  Spring  Valley  and 
northwestward  to  Valley  Spring.  Some  work  has  been  done  on  this 
slate  about  10  miles  east  of  Milton,  but  this  was  years  ago.  The  other 
slate  belt  passes  west  of  Carson  Hill  and  Angels  Camp,  in  a  northwest- 
ei-ly  direction. 

California  slate,  in  common  with  other  natural  building  stones,  has 
suffered  from  the  competition  of  artificial  products,  and  this  competition 
has  been  especially  severe  in  the  case  of  roofing  slate,  as  there  are  so 
many  siibstitutes  which  are  aggressively  advertised  by  their  makers. 
Due  to  distance  from  main-line  railroads,  the  slate  of  Calaveras  County 
would  be  handicapped  in  competition  with  that  from  other  counties. 

SANDSTONE. 

Two  small  sand.stone  quarries  were  opened  years  ago,  one  on  the 
Late  Ranch,  a  mile  south  of  Valley  Spring,  where  .some  white  sandstone 
was  quarried;  the  other  on  the  Wildermuth  property,  three  miles  north- 
east of  Valle.v  Spring,  where  a  soft  gray  stone  was  worked.  These 
({uarries,  in  common  with  most  others  in  the  state,  have  been  idle  in 
later  years  becaase  of  the  competition  of  cement. 

SOAPSTONE    AND    TALC. 

A  sample  lot  of  several  tons  of  soapstone  was  shipped  in  April,  1925, 
from  the  John  Peirano  property  near  Car-son  Hill. 

There  are  other  deposits  of  soap.stone  and  talc  of  good  grade  in  the 
county,  notably  on  the  Aime  Laidet  property,  six  miles  east  of  Mokel- 
umne  Hill,  where  a  bed  of  good  grade  talc  three  feet  wide  is  accom- 
panied by  a  wide  body  of  soapstone.    This  is  difficult  of  access  and  too 

'  Kunz,  G.  F.,  Gems  and  jewelers'  materials  of  California :  Cal.  State  Min.  Eur. 
Bull.    37,   pp.    65-66,    1905. 
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far  from  present  railroads  to  be  exploited.  Other  deposits  have  been 
noted  two  and  a  half  mile.s  west  of  ]\Iui"phys,  where  some  production 
was  used  locally,  and  a  mile  southwest  of  Valleeito,  where  there  in  an 
off-color  deposit  of  soapstone  and  tale.  Di.star(ce  from  railroad  and  the 
relatively  high  freight  rates  that  nece.ssarily  prevail  on  the  short-line 
railroads  sei'ving  this  district,  have  held  back  the  development  of  such 
commercial  minerals,  which  at  pre-sent  are  being  mined  and  shipped 
from  deposits  elsewhere  that  are  more  advantageously  situated. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.  McK.  L.AIZURB,   Mining  Engineer. 

MERCED    COUNTY. 
Introduction. 

Merced  County  was  created  on  April  19,  1855,  from  the  western 
jiortion  of  Mariposa  County.  Originally  its  western  boundary  extended 
from  the  present  northwest  corner  of  the  county  southeasterly  along 
the  crest  of  the  Coast  Range  almost  to  the  Sixth  Standard  Parallel 
South,  the  southern  boundary  of  Kings  County,  and  its  original  area 
was  close  to  three  times  its  present  area.  The  following  year  Merced 
County  was  reduced  to  approximately  its  present  size  by  the  organiza- 
tion of  Fresno  County  on  the  south,  the  dividing  line  being  practically 
the  same  as  it  is  today. 

Geography   and    Geology. 

The  county  is  situated  near  the  geographical  center  of  the  state.  It 
is  bounded  on  the  north  by  Stanislaus  County,  on  the  east  by  Mariposa, 
on  the  south  by  Madera  and  Fresno,  and  on  the  west  by  Santa  Clara 
and  San  Benito,  eountias.  It  ha.s  an  area  of  1995  square  miles  and 
supports  a  population  of  24,579  (1920  census).  Most  of  the  land  is 
cultivated,  and  much  of  it  is  irrigated,  there  being  exteasive  irrigation 
systems  covering  the  valley  lands. 

I\Iereed  is  essentially  an  agricultural  county,  yet  it  stood  thirty-eighth 
among  the  58  counties  of  the  state  in  the  value  of  its  mineral  production 
in  1923,  ranking  ahead  of  Sonoma,  Monterey,  El  Dorado,  Siskiyou, 
Mariposa,  San  Luis  Obispo,  Mendocino,  Mono,  and  a  dozen  others. 

The  greater  part  of  the  county  lies  within  the  San  Joaquin 
Valley,  and  is  composed  of  unconsolidated  sands,  gravels,  and  clays  of 
Quaternary  age.  Along  the  eastern  edge  of  the  county  there  is  a 
narrow  belt  of  Tertiary  foi'mations,  represented  mainly  by  clays,  shale, 
and  massive  sandstone.  On  the  western  side  of  the  county  Cretaceous 
sand.stones  and  shales  appear,  and  as  the  wtestern  boundary  of  the 
county,  near  the  summit  of  the  Coast  Range,  is  approached  Franciscan 
rocks  of  Jurassic  age  are  exclusively  in  evidence.  These  consist  mainly 
of  slates,  cherts,  sandstones,  schists,  and  serpentine. 

Mineral  Resources. 

Both  metallic  and  non-metallic  minerals  have  been  found  and  pro- 
duced in  Merced  County.  Among  the  former  are  gold,  platinum,  silver, 
copper,  and  a  few  pounds  of  lead.  Crushed  rock,  gravel,  sand,  clay, 
and  clay  products  are  the  chief  non-metallics.  In  addition  to  these  the 
occurrence  of  a  few  other  minerals  has  been  noted,  such  as  cinnabar 
((luicksilver),  stibnite  (antimony),  barite,  calcite,  diatomaceous  earth, 
magnesite,  asbestos,  manganese,  coal,  and  soda  niter,  but  for  the  most 
part  these  are  entirely  undeveloped  and  probably  most  of  them  do  not 
occur  in  marketable  ciuantities. 

Gold  dredging  operation.s  on  the  Merced  River  in  the  vicinity  of 
Snelling,  which  ceased  in  1919,  account  for  the  major  portion  of  gold, 
platinum  and  silver  produced.  The  small  output  of  copper  years  ago 
all  came  from  one  locality,  the  extreme  southwest  corner  of  the  county 
in  Township  13  S.,  Range  9  E. 


]74 


REPORT  OF  STATE  MINERALOGIST. 


Miscellaueous  stone,  ineluding  crushed  rock,  gravel,  and  sand,  and 
brick  and  tile,  are  at  the  present  time  the  principal  mineral  products. 
The  establishment  of  a  cement  plant  at  Merced  is  under  way,  and  cement 
will  no  doubt  be  added  to  the  li.st  within  the  near  future.  Structural 
materials  of  this  nature  will  contribute  almost  exclusively  to  the  future 
mineral  output  of  the  county. 

The  following  table  gives  the  total  recorded  mineral  output  of  the 
county  from  1880  to  1923,  inclusive : 

MERCED  COUNTY,  1880-1923. 


Year 

Gold, 
value 

Silver, 
value 

Miscel- 
laneous 
stone, 
value 

Brick 

Miscellaneous  and  unapportioned 

M. 

Value 

Amount 

Value 

Substance 

18S0 

$17,515 
1.500 
10.000 
10.000 
6.500 
10,000 
7.000 
10.767 
10.000 
4.843 
2,000 
1,728 
445 

1881 

1882 

1883._ 

1884 

1885 

1886- 

1887 

$5 

1888. 

1889 

1890. 

59 
17 

1891- 

1892 

1893 

1894 

763 
1,500 
1,250 

1895.-     - 

1896- 

1897 

1898 

1899 --- 

1900 

(') 

1901 

79,071  lbs. 
14,400  lbs. 

6,000  lbs. 

8,900  lbs. 

$12,453 

1,656 

780 

1,135 

1902 

1903 

(') 

(■) 
(') 

1904 ---- 

1905 

600 
650 
1.250 
700 
700 
700 

$3,500 
6,000 

12,500 
6,300 
6,300 
6,300 

1906 

1907. 

822 
'182,970 
'228,492 

(■) 

(') 

(■) 

<2,255 
'111,361 

(') 

(•) 
(■) 

41,089 
(') 

10 
'1,196 
'572 
(') 
(') 
(') 
'92 
'340 

(■) 
(») 

<''254 
(■) 

1908 

106 
18,264 

1909 

1910 

$64,764 
49.548 
45.000 
30,000 

1911 

1912- 

1913- 

19,240  lbs. 

2,982 

1914 

1915 

/     690  lbs. 

32 
94.000 
720 
80,810 
76,616 
1,006 

Lead. 

1916 

J     90  tons 

Magnesite. 

70,500 
32,500 
40,350 
24.800 
30.300 
88.110 

134,063 

1917 

1918 

1919- 

1920 

1921 

3.163 
(■) 

(>) 

87 

(>) 
(■') 

1922 

69,469 
101,567 

1923 

(1) 

m 

silver. 

gold  and  silver. 

'$665,963 

'$2,632 

$609,935 

4,600     S40900 

$461,596 

' 

^Included  with  Stanislaus  County  production. 

'Includes  Stanislaus  County  production. 

3See  under  'Unapportioned.' 

*Dredge  output  included  under  Stanislaus  County. 


In  compiling  the  following  data  on  the  mineral  resources  of  Merced 
County,  an  endeavor  has  been  made  to  mention  all  those  that  have 
come  to  the  attention  of  the  State  Mining  Bureau,  "whether  commercial 
or  not.     Only  those  properties  at  which  there  has  been  some  recent 
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development  or  production  are  described  in  detail;  such  notes  as  have 
been  publislied  concerning  the  other  deposits  will  be  found  by  referring 
to  the  bibliography. 

ANTIMONY. 

Fine  specimens  of  stibnite,  the  common  ore  of  antimony,  have  come 
from  the  Mc-Leod  mining  district,  which  was  organized  in  1872.  It 
emln-aees  the  summit  of  the  ilount  Diablo  Range  and  covers  portions 
of  ilerced,  San  Benito,  and  Sauta  Clara  counties,  in  Townships  11  and 
12  S.,  Range  7  B.  Antimony  Peak  in  Sec.  32,  T.  11  S.,  R.  7  E.,  is 
characterized  by  its  many  veins  of  antimony.  J\Iost  of  the  early  pro- 
duction, however,  came  from  mines  located  on  the  San  Benito  County 
side  of  the  line.  There  has  been  no  recent  activity,  but  the  district 
holds  out  possibilities,  should  the  price  of  the  metal  increase  enough  to 
justify  mining. 

Bibl:  State  Mineralogist's  Reports  VIII,  p.  485;  X,  pp.  515-517; 
XII,  pp.  22-23.     State  Min.  Bur.  Bull.  91,  p.  29. 


ASBESTOS. 


Asbestos  is  said  to  occur  in  Townships  7  and  8  S.,  Range  16  B.,  near 
the  Mariposa  County  line.  The  deposits  are  undeveloped  and  of  doubt- 
ful value. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  179. 


Barite,  mixed  with  triboluminescent  sphalerite,  has  been  found  in  the 
vicinity  of  j\Ierced  Falls.  The  occurrence  is  of  mineralogical  interest 
only. 

Bibl:  State  Mining  Bur.  Bull.  91,  p.  263. 

BRICK    AND    TILE. 

The  California  Pottery  Co.  F.  A.  Costallo,  president;  P.  G.  Lingren, 
secretary;  home  ofRce,  Merced,  California;  M.  C.  Alsip,  plant  superin- 
tendent. This  company  has  a  large  plant  at  Creegan  Siding,  two  miles 
south  of  Merced,  and  is  producing  hollow  building  tile,  roofing  tile  and 
face  brick.  The  plant  was  erected  in  1921,  and  production  began  in 
January,  1922.  Fire  clay  is  procured  at  Valley  Springs,  Calaveras 
County,  and  some  buff-burning  clays  from  Lincoln,  Placer  County. 
About  40%  of  the  clay  used  is  shipped  in,  and  60%  is  dug  at  the  plant 
on  the  company's  property,  which  contains  53  acres.  The  local  clay  is 
a  somewhat  sandy  loam,  occurring  under  the  liardpan  strata.  It  is 
dug  and  conveyed  to  the  plant  with  Fresno  scrapers. 

A  Steven.s  and  Raymond  dry  pan  does  the  grinding,  the  stiff  mud 
process  being  used.  A  No.  290  American  Clay  Company  machine  is 
used  for  making  brick  and  hollow  tile,  and  a  No.  233  machine  of  the 
same  make  for  the  roofing  tile ;  both  being  of  the  auger  type.  From 
the  machines  the  green  brick  and  tile  pass  to  a  traveling  belt.  They 
are  taken  from  the  belt,  stacked  on  cars  and  then  run  to  the  dryer. 
This  is  a  20-track  American  Clay  Company  dryer,  using  waste  heat 
from  the  kilns.    Drying  takes  about  36  hours. 
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There  is  a  battery  of  eight  Beehive  kilns,  down-draft  type,  each  of 
30  feet  inside  diameter.  Crude  oil  of  14°  gravity,  atomized  by  steam, 
is  used  for  fuel.  The  burn  takes  about  98  hours,  and  the  finish  tempera- 
ture approximates  2100°  F.  (cone  .01).  A  department  to  make  hand- 
molded  products  Ls  contemplated.  A  Southern  Pacific  .spur  track  runs 
to  the  plant,  and  most  shipments  are  in  car  lots.  Electric  power, 
furnished  by  the  San  Joaquin  Light  and  Power  Company,  is  used 
throughout,  290  hoi'sepower  being  required.  The  capacity  of  the 
plant  is  50  tons  per  day,  and  35  men  are  employed. 


The  mineral  calcite,  said  to  be  strontium-bearing,  is  reported  to  occur 
at  Delhi,  but  there  are  no  limestone  (calcite)  deposits  of  commercial 
value  known  within  the  county. 

Bibl :  State  Mining  Bur.  Bull.  91,  p.  128. 


Yosemite  Portland  Cement  Corporation.  A.  Emory  "WLshon,  presi- 
dent; W.  A.  Sutherland,  vice  president;  Murray  Bourne,  secretary- 
treasurer.  This  company  ov^■ns  a  plant  site  of  145  acres  located  about 
two  miles  north  of  Merced,  upon  which  they  have  a  cement  plant  of 
L'l  i()0-barrel  initial  capacity,  about  one-third  completed.  The  plant  has 
ilirect  connections  with  the  Southern  Pacific  and  Yosemite  VaUey 
railroads,  and  the  Santa  Fe  is  preparing  to  build  a  spur  track  to  the 
mill.  The  plans  call  for  a  mill  of  reinforced  concrete  and  steel  con- 
sti'iietiun,  using  what  is  known  as  the  'straight-line  wet  process.'  It 
\\W\  contain  three  kilns,  already  on  the  groiind,  160'  long  and  8'  in 
liiameter.  The  finished  cement  is  to  be  stored  in  six  reinforced  concrete 
'siU)s,'  each  30'  in  diameter  and  90'  high,  having  a  capacity  of  90,000 
larreLs.  Electric  power,  furnished  by  the  San  Joaquin  Light  and 
P(jwer  Corporation,  will  be  used  throughout.  Water  will  be  obtained 
from  deep  wells  on  the  plant  site  and  from  the  ]\Ierced  River  at  the 
quarry  .site  at  Jenkins  Hill,  Mariposa  Comity.  The  corporation  has 
acquired  approximately  1000  acres  at  the  latter  point  containing 
immense  deposits  of  high-grade  limestone  ad.jaeent  to  the  Yosemite  Val- 
ley Railroad.  The  limestone  deposits  are  in  Sees.  7  and  8,  T.  3  N.,  R.  19 
E.,  at  an  elevation  of  1340  feet  at  the  railroad.  Large  open-face  quarry- 
ing operations  will  be  possible,  with  steam-shovel  loading  and  spur-track 
transportation  to  the  quarry  crusher  plant.  An  innovation  in  the 
crushing  department  is  the  plan  to  reduce  the  rock  from  quarry  size  to 
about  5  inch  in  one  operation,  using  a  giant  Williams  mill  of  special 
design  for  the  work.  The  distance  from  the  quai'ries  to  the  mill  is 
a])proximately  63  miles.  The  other  principal  raw  material  required  is 
ilay.  This  will  be  mined  at  the  mill  site  where  extensive  deposits  of 
suitable  clay  have  been  developed. 

When  the  Yosemite  Portland  Cement  Corporation's  plant  is  com- 
pleted there  will  be  a  total  of  eleven  cement  mills  in  California. 


No  deposits  of  high-grade  white-burning  clays  are  known,  and  up  to 
the  present  only  small  amounts  of  low-grade  clay  have  been  utilized. 
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Claj-  that  can  be  used  in  the  manufacture  of  common  brick  is  found 
in  the  vicinity  of  Merced.  During  the  period  from  1905  to  1910  the 
Merced  Brickyards  produced  a  considerable  quantity  of  brick,  but  it 
has  not  been  operated  since  that  time. 

M.  Goldman,  of  Merced,  is  the  owner  of  large  land  holdings  in  the 
eastern  part  of  the  county,  and  it  has  been  reported  in  the  past  that 
white  clay,  suitable  for  the  manufacture  of  pottery,  occurs  on  this 
property  in  the  vicinity  of  Pierced  Falls.  The  holdings  have  not  been 
thoroughly  prospected,  but  the  inve.stigations  that  were  made  failed  in 
tinding  any  high-grade  clay ;  the  material  being  apparently  a  silt 
deposit  of  indefinite  composition,  rather  than  a  residual  clay. 

Clay  deposits  are  mentioned  also  as  occurring  in  T.  5  S.,  R.  14  E. 
Their  character  and  value  have  not  been  determined. 

A  .somewhat  sandy  loam,  obtained  on  the  property  of  The  California 
Pottery  Company,  is  used  to  the  extent  of  60%  of  the  plant  s  reqiiire- 
ments  in  the  manufacture  of  roofing  tile,  bu.ilding  tile  and  brick. 

The  Yosemite  Portland  Cement  Corporation  plans  to  utilize  the  local 
clay  found  on  its  145-acre  plant  site  two  miles  north  of  Merced  in 
the  manufacture  of  cement. 

It  seems  certain  that  the  better  grades  cf  clay  do  not  occur  in  abund- 
ance within  the  county,  but  low-grade  clays  are  found  and  being  used, 
and  these  probably  occur  in  quantity  .sufficient  for  all  local  needs. 

Bibl :  State  Mineralogist '.s  Report  XIV.  p.  (iO.l :  Preliminary  Report 
.\o.  7.  p.  6-lr. 

CO.Ub. 

^  Indicaticns  of  c  oal  have  been  found  at  a  few  points  in  the  county ; 
notab'ly  three  miles  imrthwest  of  .Snellino;,  where  in  1893  it  was  reported 
that  a  'V  vein  of  lignite,  similar  to  that  at  lone,  had  been  cut  in  boring 
a  well.  Other  indications  have  been  found  south  of  ilereed, River. 
i)etween  it  and  Bear  Creek,  but  nnthinii-  of  commer.?ial  importance  has 
so  far  been  developed. 

liibl:   State   :\Iiiieralouisr  "s  Reports  X,   p.  331;  XII,   p.  ."iS :   XVII, 
p.  149. 

COPPER. 

Two  copper  properties  have  been  described  by  name  in  early  reports 
of  the  State  ^lining  Bureau.  The  Jose  Copper  Claim  was  located  in 
Sec.  4,  T.  14  S.,  R.  9  E.  Considerable  development  work  was  done  here 
and  some  small  bodies  of  chalcopyrite  ore  carrying  good  values  m  gold 
and  silver  were  exposed. 

The  Victor  Bonanza  Croup  was  located  in  Sees.  30  and  31,  T.  13  S., 
R.  10  E.,  and  in  Sees.  14,  15,  16,  23,  24,  and  25,  T.  13  S.,  R.  9  E.,  16 
miles  southwest  of  Dos  Palos.  A  mineralized  belt  is  found  here  extend- 
ing for  five  or  six  miles  and  having  a  width  of  from  100  to  200  feet. 
Native  copper  and  chalcopyrite  occur  in  the  croppings.  Only  a  little 
development  work  has  been  done.  The  county  is  credited  with  a  small 
production  of  copper  during  the  years  1901,  1902,  1903,  and  1904. 
There  was  an  output  of  about  20,000  pounds  again  in  1913,  the  last 
year  in  which  any  activity  was  noted  in  the  district. 

In  1920  it  was  reported  that  Mr.  George  Berg,  of  Panoche,  had  dis- 
covered a  deposit  of  copper  ore  assaying  high  in  gold  and  silver,  about 
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Portion  of  lim.stone  deposit  at  Jenkins  Hill.  Mariposa  Cvmty.  owned  by  Yosemite 
Portland  Cement  Corporation,  Merced,  California. 

Photo  by  courtesy  of  the  company. 
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18  miles  east  of  Chowchilla.    Development  work  was  started  in  May  of 
that  year,  but  the  result  of  this  work  was  not  learned. 

Bibl :  State  Mining  Bur.  Bull.  No.  50,  pp.  171-172.    State  Mineralo- 
gist's Reports  XIV,  p.  605;  XVII,  p.  149. 

DIATOMACEOUS   EARTH. 

Extensive  undeveloped  deposits  of  diatomaceous  earth  are  found  in 
the  hills  bordering  the  west  side  of  the  valley  from  Ortigalita  Creek 
southerly  for  six  or  eight  miles. 

The  beds  in  this  locality  appear  to  be  of  excellent  quality  and  they 
will  doubtless  be  utilized  at  some  future  time. 
Bibl :  U.  S.  Geol.  Survey  Bull.  603,  p.  211. 

GOLD,  SIVER  AND  PLATINUM. 

Of  the  precious  metals  named  above,  gold  has  been  produced  in 
greater  or  less  quantity  for  many  years,  and  there  is  still  a  small  annual 
yield. 

The  sands  and  gravels  of  nearly  all  the  streams  entering  the  county 
on  its  eastern  side  carry  some  gold.  Production  has  come  entirely  from 
placer  operations.  The  most  important  of  these  has  been  the  gold 
dredging  operations  of  the  Yosemite  Gold  Dredging  and  Mining  Com- 
pany, formerly  carried  on  at  Snelling,  on  the  Merced  River.  Silver  and 
platinum  have  been  a  by-product.  Since  the  discontinuance  of  dredg- 
ing in  1919,  tile  output  has  become  almost  negligible,  now  coming 
entirely  from  a  few  small  individual  operations  carried  on  inter- 
mittentl.v. 

Bibl:  State  Mining  Bur.  Bull.  57 ;  Bull.  85. 

MAGNESITE. 

Magnesite  occurs  near  the  line  between  Merced  and  Stanislaus 
counties  in  Sec.  32,  T.  8  S.,  R.  7  E.,  and  some  shipments  have  been 
made  by  rail  from  Ingomar.  This  material  originated,  however,  on 
the  Stanislaus  County  side. 

MANGANESE. 

Briggs  Mine.  Mrs.  Anna  E.  Briggs.  Hollister,  California,  owner. 
This  property  is  in  the  Si  of  the  NWi  of  Sec.  13,  T.  13  S.,  R.  9  E.,  in 
the  extreme  southwestern  corner  of  the  county.  It  is  26  miles  by  road 
east  of  Tres  Pinos,  San  Benito  County,  or  it  can  be  reached  via  Los 
Banos.  The  manganese  outcrop  is  near  the  top  of  the  ridge  at  an 
elevation  of  3550'.  An  open  cut  has  exposed  a  face  of  high-grade 
ore  3'  to  4'  wide.  From  indications,  it  appears  that  a  good  deposit 
might  be  opened  up  here,  but  in  common  with  many  other  California 
occurrences,  under  normal  conditions,  its  commercial  value  is  doubtful. 
Should  an  emergency  again  occur,  such  as  that  during  the  world  war, 
when  high  prices  prevailed  and  specifications  for  commercial  ore  were 
lowered,  this  mine  would  undoubtedly  become  a  producing  property. 

Bibl:  State  Mining  Bur.  Bull.  76,  pp.  49-50;  Bull.  91,  p.  124. 
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PETROLEUM. 

Petroleum,  or  mineral  oil.  is  one  of  California's  exceedingly  valuable 
mineral  resources.  Large  well-defined  productive  oil  fields  have  been 
developed,  mostly  in  the  southern  counties,  and  development  work  is 
constantly  being  caried  on  in  an  endeavor  to  discover  new  productive 
areas.  The  presence  of  favorable  formations,  seepages  and  other  indica- 
tions ha.s  been  noted  in  a  number  of  the  central  and  northern  counties, 
and  drilling  has  been  undertaken  in  many  of  them. 

ilerced  County  has  not  been  overlooked  in  the  wide  search  for 
petroleum.  The  prospecting  for  and  production  of  this  mineral 
product  differs  so  radically,  however,  from  other  forms  of  mining  that 
the  oil  indu.stry  is  usually  considered  as  a  distinct  and  independent 
branch.  For  this  reason  no  effort  was  made  to  include  it  in  this  report. 
All  development  operations  are  reported  in  current  issues  of  'Sum- 
man-  of  Operations.  California  Oil  Fields.'  issued  monthly  by  the 
Department  of  Petroleum  and  Gas  of  the  State  Alining  Bureau. 

Bibl :  State  Mining  Bur.  Bull.  89 :  U.  S.  Geol.  Survey  Bull.  603. 

QUICKSILVER. 

Cinnabar  occurs  in  small  amounts  on  the  dividing  line  between 
Merced  and  San  Benito  counties,  in  the  Staj'ton  district.  There  has 
never  been  any  production  credited  to  Merced  County. 

Bibl:  State  Mining  Bur.  Bull.  78.  p.  72:  Bull.  91,  p.  44. 

SODA   NITER. 

The  occurrence  of  soda  niter  (chili  saltpeter)  is  of  mineralogieai 
interest  only,  as  no  important  deposits  are  found  in  the  state.  The 
mineral  has  been  identified  in  crusts  with  other  sodium  salts  from 
I\Ierced  Bottom. 

Bibl:  State  Mining  Bur.  Bull.  91.  p.  245. 

STONE    INDUSTRY. 

(Crushed  rock,  sand  and  gravel.) 

Bent  Bros.,  Inc.  Arthur  S.  Bent,  president;  Wilbur  Atkinson, 
secretary;  home  office,  418  South  Pecan  Street,  Los  Angeles.  This 
company  has  a  contract  on  the  Exchequer  dam,  under  construction 
on  the  Merced  Eiver  above  ilerced  Falls,  and  is  operating  a  crushed 
rock,  gravel  and  sand  plant  at  a  point  locally  called  Bent's  Pit  on  the 
Tosemite  Valley  Eailroad  five  miles  from  Snelliug  and  13  miles  east 
of  Merced.  The  plant  was  started  December  1,  1924.  The  deposit, 
which  is  on  the  Merced  River,  is  owned  by  Robinson  Brothers,  the  com- 
pany taking  the  material  on  a  royalty  basis.  It  is  dug  with  a  ilonigan 
steam  drag-line  machine  with  2i-cubic  yard  bucket,  loaded  into  self- 
dumping  cai-s  and  transferred  to  the  wa.shing  and  sizing  plant.  Not 
much  ci-ushed  rock  is  produced.  The  plant  is  of  the  ordinary  type  but 
with  screens  adjusted  to  give  the  sizes  desired  on  the  job.  The  follow- 
ing sizes  are  produced :  -]"  to  1^" :  1^"  to  2^"  -.  2f "  to  10".  though  this 
size  seldom  runs  over  4"  to  5";  and  sand.  Equipment  includes  two 
Vulcan   and   one   Porter   steam   locomotives,    oil-fired,   and   cars,    all 
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standard  gauge.  Electric  power  is  used  to  operate  the  plant.  At  the 
time  of  visit  it  was  being  operated  18  hours  per  day,  the  production 
being  800  torts  daily,  and  45  men  were  employed.  The  dam  is  approxi- 
mately 35%  completed.  When  this  job  is  finished  the  plant  will  prob- 
ably be  sold  to  some  commercial  producer  or  dismantled. 

Los  Banos  Gravel  Pit.  Operations  at  this  pit,  near  Los  Banos,  were 
discontinued  by  the  former  operators,  C.  E.  and  C.  W.  Wood,  in  the 
latter  part  of  1923,  and  it  has  since  remained  idle. 

Marks  Gravel  Pit.  Frank  B.  Marks,  of  Dos  Palos,  operates  a  gravel 
jilant  near  the  town  of  Dos  Palos.  The  gravel  is  excavated  with  a 
drag-line  scraper,  operated  by  electric  motor,  delivered  to  the  plant  and 
screened  to  2i-inch  maximum  size.     Two  men  are  employed. 

Merced  River  Gravel  Co.;  address  531  W.  Olive  St.,  Turloek;.  C.  C. 
Fleshman,  .superintendent.     This  company  has  a  gravel  plant  on  the 


Crushed  rock  and   gravel   plant  of  Bent  Bros..   Inc.,   Bent's  Pit,   Merced  County. 

Drew  Ranch  on  the  Merced  River,  1  mile  east  of  Cressy  Station  on  the 
Santa  Fe  Railroad.  Operations  began  in  March,  1924.  The  material  is 
excavated  by  a  40-h.p.  drag-line  scraper  driven  by  a  gas  engine,  elevated 
to  a  revohdug  screen  and  sizes  of  J"  to  2"  made.  The  oversize  is 
crushed  in  a  jaw  crusher  for  road  material.  A  Best  45-h.p.  tractor  is 
used  for  the  power  plant.  The  capacity  is  150  tons  per  day,  and  the 
product  is  loaded  direct  to  trucks. 
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SAN  JOAQUIN  COUNTY. 

By  C.  McK.  Laizuke,  Mining  Engineer. 
Introduction, 

San  Joaquin  County  was  one  of  the  original  counties  created  in  1850. 
The  only  important  change  in  its  boundaries  since  that  time  was  when 
a  triangular  piece  lying  north  of  the  Stanislaus  Eiver  was  annexed  to 
Stanislaus  County  in  1860.    Stockton  has  always  been  the  county  seat. 

Geography  and  Geology. 

The  county  lies  mainly  in  the  great  valley  of  the  same  name  in  the 
central  portion  of  the  state.  It  is  bounded  on  the  north  by  Sacramento 
County,  on  the  east  by  Amador,  Calaveras,  and  Stanislaus.  The  latter 
county  extends  around  and  adjoins  it  on  the  south  also.  Contra  Costa 
and  Alameda  counties  lie  west  of  it. 

Stockton,  the  county  seat  and  largest  city,  has  water  transportation 
facilities,  as  well  as  rail.  The  area  of  the  county  is  1448  square  miles, 
and  its  population  is  79,905  (1920  census).  By  far  the  greater  part  of 
its  area  is  made  up  of  farm  lands;  the  so-called  'delta'  region  adjacent 
to  Stockton  being  noted  for  its  rich  peat  soil  and  heavy  crops. 

The  most  extensive  geological  formation  exposed  consists  of  uncon- 
solidated sands,  gravels  and  clays  of  Quaternary  age,  which  compose 
the  nearly  level  floor.  The  western  edge  of  this  formation  follows 
closely  the  Southern  Pacific  Railroad  line  down  the  west  side  of  the 
valley  from  Bethany  to  Vernalis.  The  corner  of  the  county,  south- 
west of  the  railroad,  is  composed  of  marine  sandstone,  and  diatoraa- 
ceous  and  clay  shales  of  Tertiary  and  Cretaceous  ages  in  the  northern 
part.  Its  south  half  is  rugged  and  broken,  as  the  Franciscan  rocks, 
typical  of  the  Coast  Range,  including  slates,  cherts,  limestones  and 
sandstones  with  much  schist  and  serpentine,  are  exclusively  in  evidence. 

Unconsolidated  sands,  gravels  and  clays  extend  practically  to  the 
county  line  on  the  eastern  side  of  the  valley,  the  only  other  rocks 
exposed  being  two  small  areas  of  extrusive  volcanic  rocks,  just  east  and 
north  of  Bellota. 

Mineral    Resources. 

Comparatively  few  mineral  substances  are  found  in  San  Joaquin 
County,  and  of  these  the  most  important  are  non-metallic  structural 
and  industrial  materials  and  natural  gas.  Gold,  silver  and  platinum 
have  been  obtained  by  dredging  in  Mokelumne  River.  In  1923,  the  last 
year  for  which  complete  returns  are  available,  the  mineral  production 
of  the  county  was  valued  at  $811,229,  giving  San  Joaquin  County 
twenty-si.xth  place  in  order  of  importance.  Clay  and  clay  products 
accounted  for  more  than  half  the  total. 
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In  the  following  report  on  the  county's  mineral  resources  an 
endeavor  has  been  made  to  mention  all  recorded  mineral  occurences  of 
possible  economic  importance,  whether  developed  or  undeveloped.  The 
total  recorded  output  of  the  county  (1885-1923)  is  given  in  the  table 
herewith. 
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Brick 

Natural  gas 

Year 

M. 

\'ah>e 

M.  Cubic  feet 

Value 

S7S,000 

100.000 

7,000 
5.500 
6.500 
5.500 
2.000 
2.000 
■3.000 
•■4.000 
7,500 
11,400 
7,500 
12,250 
28.412 
8.088 
8.744 
5.275 
6.128 
6.314 
5.793 
3,000 
10,189 
also 

J35,000 
22,000 
34,000 
27,000 
20,000 
20,000 
■18,000 
■24,000 
45,000 
68,000 
49  500 
81,000 
189,560 
242,634 
212,538 
49,650 
64,874 
73.768 
82.890 
75.000 
158.722 
lile       185.060 
305.475 
231.478 
(') 
294.712 

(>) 
(■) 

85.157 

57.411 

57.289 

1899                                               _ 

102,960 
27.612 

84,880 

19,862 

60,456 

1902                          

81.481 
88.134 
106.437 
100.950 
103.450 
101.000 
60.903 
71.883 
313.392 

67,868 

44,399 

47,635 

53,915 

1906                               - 

55,115 

52.723 

1908                                     

49.194 

149.063 

1910                                        -       

159.451 

114.433 

145.166 

1913                              

142,730 
154.872 
161.923 
182.441 
348.146 
202.453 
200.943 
200.433 
204.057 
199,389 

(■) 

67,967 

25.900 

1915                                          

143.974 

141.605 

72.585 

60.405 

76.200 

74.9S7 

79,571 

62,454 

(■) 

12,609.861 

{2,284.635 

iProductioE  of  manganese  ore  in  California  began  at  the  Ladd  Mine.  San  Joaquin  County,  in  the  Tesla  District  in 
1867.  When  shipments  of  this  ore  to  England  ceased  late  in  1874,  upwards  of  5,000  tons  bad  been  produced  by  that 
property.    Annual  amounts  earlier  than  1831  not  separable. 

-Estimated. 

*See  imder  'I'napportioned'. 

^Includes  crushed  rock,  rubble,  rijw^p,  sand,  graveL 
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COUNTY,  I885-I923. 


Manganese 

Miscel- 
laneous 
stone', 
value 

Miscellaneous  and  unapportioned    . 

Tons 

Value 

Amount 

Value 

Substance 

(') 

$2,500 

Gold 

55 

{550 
2,800 

275  tons 

343 

Pottery  clay. 

280 

273  tons 
3  tons 

2,730 
90 

Asphalt. 

(25,000 

60 

1,080 

2,000  tons 

13,000 
214,835 

Clay. 

260 

4.160 

25.510  tons 

25.510 

Clay. 

900 
19.440 
21.620 
53.075 
55,003 
47.085 
59.510 
63.077 
72,815 

(■) 
260,597 

/  1.494  tons 
1  3.000  tons 

18.522 

4.000 

200 

400 

Clay. 

150 

1.500 
7,400 
115.460 
157.500 
117.709 
10.274 

460 

6.493 

6.320 

72 

71,299 

71,538 

333,068 

23,530 

/         314.269 

\           96.672 

/         472.858 

I          77.774 

4.281 

343 

(') 

425 

3.750 

(■) 
(■) 

(') 

Brick  and  clay. 

(•) 

Clay  and  clay  products. 
Manganese  ore  and  natural  gas. 

'19.127 

«422,183 

S678.122 

$1,743,210 
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BRICK  AND   TILE. 

San  Joaquin  Brick  Co.  I.  F.  Stine,  secretary-manager ;  Ernest  Eosi, 
plant  superintendent ;  home  office,  33  South  El  Dorado  Street,  Stockton, 
California.  The  property  consists  of  60  acres,  situated  on  Roberts 
Island  about  five  miles  from  Stockton,  where  railroad  connections  are 
made.  The  clay  used  is  excavated  with  a  Marion  steam  shovel  mounted 
on  a  barge.  An  S.  S.  S.  automatic  brick  machine,  using  the  soft  mud 
process,  is  used.  A  continuous  cable  system  takes  the  brick  from  the 
machine.  They  are  dried  on  racks  for  three  to  five  days,  and  then 
burned  in  a  Hoffman  continuous-type  kiln  for  about  72  hours.  Coal  is 
used  for  fuel.  Common  red  brick  is  the  only  product.  The  plant  is 
operated  from  April  to  November  only.  It  has  a  capacity  of  60,000 
bricks  daily.    Electric  power  for  operating  the  machinery  is  .supplied 


Plant  of  Stockton  Brick  and  Tile  Co.,  Stockton,  California. 

by  the  Pacific  Gas  and  Electric  Company,  about  100  horsepower  being 
required.    Forty  men  are  employed  when  operating. 

Stockton  Brick  and  Tile  Co.  Ralph  Wilcox,  president ;  Paul  Weston, 
secretary;  home  office,  245  N.  El  Dorado  Street,  Stockton,  California. 
This  company's  plant,  which  produces  common  red  brick,  is  located  on 
McKinley  Avenue  near  the  outskirts  of  the  city,  about  one-half  mile 
beyond  the  Municipal  Baths.  A  Southern  Pacific  spur  track  runs  to 
the  plant.  The  plant  was  started  in  1921.  It  has  been  closed  down  for 
overhauling  of  machinery,  etc.,  since  January,  1925,  but  operations 
are  expected  to  begin  again  soon.  The  clay  is  dug  under  contract  and 
delivered  to  the  plant.  The  stifl:'  mud  process  is  used,  the  clay  passing 
through  a  dry  pan  and  then  being  elevated  to  the  pug  mill.  From 
there  it  goes  to  the  brick  machine  and  cutter.  The  bricks  are  taken 
from  the  cutter  belt,  placed  on  cars  and  sent  to  the  dryer.  They  are 
then  burned  in  a  Hoffman  continuous  type  of  kiln  with  a  capacity  of 
450,000  brick,  using  coal  for  fuel.    All  machinery  is  operated  by  elec- 
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trie  power.    The  plant  has  a  capacity  of  25,000  per  day,  and  20  men 
are  employed  when  operating.     G.  Birtolini  is  plant  superintendent. 

Stockton  Fire  Brick  Co.  (Formerly  Stockton  Fire  and  Enamel 
Brick  Co.)  J.  T.  Roberts,  president;  Percy  T.  Claghorn,  secretary; 
E.  H.  Horner,  plant  superintendent ;  address,  P.  O.  Box  314,  Stockton, 
California,  or  Rialto  Building,  San  Francisco.  The  company's  plant 
is  on  the  line  of  the  Southern  Pacific  Railroad  at  the  foot  of  Sovith 
California  Street,  Stockton.  The  output  includes  fire  brick  and  other 
fire-clay  products,  such  as  runner  brick  and  special  hand-moulded 
forms.  Raw  clays  from  Placer  and  Amador  counties  are  utilized. 
The  stiif  mud  process  is  used,  the  materials  passing  through  a  dry  pan 
and  screens,  then  to  a  pug  mill  and  auger  brick  machine,  the  entire 
process   being   continuous   and   automatic.      From   the   brick   machine 


Stcickton    Fire   BriL-k   Company's    Plant,    Stockton,    California,      View    showing  special 
rectangular  kilns  for  burning  runner  brick. 

the  bricks  are  stacked  on  ears  holding  380  each  and  dried  in  ovens 
heated  by  waste  heat  from  the  kilns.  Drying  takes  approximately 
30  hours.  Tliere  are  twelve  round  down-draft  kilns,  and  four  rectangu- 
lar down-draft  kilns  used  for  burning  runner  brick  used  by  steel  mills 
and  iron  foundries.  The  kilns  vary  in  capacity  from  20,000  to  100,000 
brick  (40  to  800  tons).  Fuel  oil  is  used,  and  the  bricks  are  burned 
from  seven  to  eight  days  to  a  temperature  of  2,500°.  It  takes  the  same 
amount  of  time  to  cool  down  a  kiln  as  it  does  to  burn  the  charge.  The 
plant  is  equipped  with  up-to-date  appliances,  and  all  operations  are 
subject  to  close  technical  control.  There  is  an  efficient  testing  labora- 
tory, fully  equipped  with  electrical  and  optical  pyi'ometers  for  measur- 
ing high  temperatures;  including  also  a  special  conductometer  for 
measuring  the  insulating  qualities  of  materials  at  high  temperature.s. 
The  result  of  this  technical  supervision  has  been  a  high  quality  output, 
which  is  shipped  to  Alaska,  Honolulu,  Japan,  the  Philippines,  and 
South  American  markets,  as  well  as  meeting  local  demands.  An 
average  of  110  men  are  employed. 
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Low-grade  clays  suitable  for  the  manufacture  of  common  brick  are 
produced  at  several  points  in  the  vicinity  of  Stockton,  and  there  are 
doubtless  extensive  reserves  of  material  of  this  class.  High-gi-ade 
pottery  and  fire-clay  deposits  are  rare,  if  not  entirely  absent  in  San 
Joaquin  County.  Along-  the  line  between  San  Joaquin  and  Alameda 
counties  in  the  vicinity  of  Tesla  and  Carii(>gie  excellent  fire  clay  was 
"at  one  time  produced,  and  utilized  at  the  plant  (now  dismantled)  of 
the  Carnegie  Brick  and  Pottery  Company.  The  plant  was  in  San 
Joaquin  County,  biit  the  clay  was  obtained  from  the  Tesla  Coal  Mine 
on  the  Alameda  County  side. 

Bibl:  State  Mining  Bur.  Preliminary  Rejiort  No.  7,  pp.  9-1-95; 
Bull.  No.  38,  pp.  227-228;  State  Mineralogist's  Report  XIV, 
pp.  607-610. 


I 

r            i 

S 

Stucktun    X-'ii 


Plant,    Stockton.    California, 
track   floor. 


View    showing    dr.ving 


Prospecting  was  carried  on  at  an  early  day  in  the  western  part  of 
the  county  in  the  \'icinity  of  Corral  Hollow  and  along  Lone  Tree 
Creek.  Some  narrow  veins  of  coal,  mixed  with  shaly  matter,  were  found, 
but  none  of  them  have  ever  been  brought  to  a  productive  stage. 

Bibl:  State  Mineralogist's  Report  X,  p.  56-1. 


DIATOMACEOUS  EARTH. 

A  specimen  of  diatomacious  earth  from  San  Joaquin  County  was 
presented  to  the  State  Mining  Bureau  Museum  years  ago.  It  is 
probable  that  the  deposit  represented  is  of  little  importance,  as  it  has 
never  been  exploited. 

Bibl :  State  Mining  Bureau  Bull.  91,  p.  92. 
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Western  Stockton  Glass  Plant.  This  plant,  which  is  located  in  the 
western  outskirts  of  Stockton  near  the  Municpal  Baths,  was  erected 
by  the  Stockton  Window  Glass  Company  in  1901.  It  operated  for  a 
time,  but  was  closed  down  in  1908.  Litigation  followed,  and  the  owner- 
ship changed  hands  a  number  of  times,  with  intermittent  operations. 
In  1911  it  was  purchased  by  the  Western  States  Gas  and  Electric 
Company,  but  was  later  sold  by  them.  According  to  a  legal  notice 
jiosted  at  the  i>laiit.  M.  Davidson  is  now  sole  owner.  On  January  26, 
1925,  a  contract  of  sale  was  given  by  Davidson  to  George  Dare,  and  it 
is  reported  that  the  plant  is  again  to  be  started  up.  It  was  last 
operated  four  years  ago. 

GOLD,    SILVER   AND    PLATINUM. 

Gold  dredging  operations  account  for  the  output  of  gold,  silver  and 
platinum  credited  to  San  Joacpiin  County.  These  operations  have  been 
carried  on  for  the  most  part  in  the  Mokelumne  and  Calaveras  rivers, 
above  thi'  San  Joa(|uin  County  line.  Tlie  holdings  of  the  Anuriiun 
ilolil  Dndgiitg  Companij,  on  Mokelumne  River,  however,  included  some 
land  in  San  Joaquin  Count.v,  and  during  the  years  1918,  1919, 
and  1920  this  area  was  dredged.  As  a  result,  San  Joaquin  County 
became  a  producer  of  the  precious  metals  for  a  short  period.  There 
is  little  hope  of  further  production  e.Kcept  possibly  a  .small  amount 
obtained  as  a  l)y-produ(t  from  crushed  rock,  gravel  :ind  sand  i)lants 
that  may  l)e  operated  in  the  futui'e  in  this  district. 

GYPSUM. 

()\'ltsuiii  in  tlie  form  of  seh'uite  has  been  found  near  Vernalis.  The 
occurrence  is  probably  of  no  economic  importance. 

Bibl:  State  Mining  Bur.  Bull.  91,  p.  27. 

HEMATITE. 

Earthy  red  hematite,  as  shale,  occurs  in  Sec.  2,  T.  4  S.,  R.  4  E.,  at 
the  Ladd  Manganese  Mine. 

LIMESTONE. 

A  limestone  quarry  was  opened  up  in  1900,  about  one  mile  south  of 
Carnegie.  The  stone  was  burned  and  the  lime  used  for  building  pur- 
poses at  Tesla  and  Carnegie.  The  deposit  consisted  of  veins  of 
aragonite  from  three  inches  to  three  feet  in  width,  and  there  was  much 
wa.ste  in  quarrying.     It  has  been  abandoned  for  many  yeare. 

Bibl:  State  Mining  Bur.  Bull.  38,  p.  79. 

MANGANESE. 

The  first  manganese  mining  in  California  was  done  in  1867  at  the 
Ladd  Mine,  located  in  Sec.  2,  T.  4  S.,  R.  4  E.,  San  Joacpiin  County. 
This  mine  was  opened  up  by  A.  S.  Ladd  and  worked  by  him  until 
1874,  during  which  time  about  5000  tons    of    ore    were    shipped    to 
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England.  In  1874  it  was  bought  by  Justinian  Caire,  of  San  Francisco, 
but  sliortly  afterward  shipments  of  California  ore  to  England  were 
stopped  by  the  impossibility  of  competing  with  Spanish  manganese,  so 
that  comparatively  little  ore  was  shipped  for  many  years.  In  1916 
the  mine  was  taken  over  by  M.  C.  Seagrave,  of  the  Western  Rock 
Products  Co.,  San  Francisco.  During  the  war  it  became  the  largest 
single  producer  of  manganese  ore  in  the  state. 

All  of  the  manganese  deposits  in  San  Joaquin  County  are  associated 
with  an  extensive  area  of  Franciscan  formations,  extending  south  and 
southeast  of  Tesla,  and  covering  parts  of  Alameda,  San  Joaquin, 
Stauisla\is,  and  Santa  Clara  counties.  This  area,  con.sisting  mainly  of 
sandstones  and  serpentine  with  lenses  of  chert,  is  approximately  12 
miles  wide  at  its  northern  edge  along  the  south  side  of  Corral  Hollow 
Creek.    Three  townships  south  of  there  it  is  at  least  IS  miles  wide. 

Exploration  and  development  work  have  revealed  three  main 
mineralized  belts  in  this  area :  1.  An  ea.stern  belt,  largely  of  chert 
and  containing  deposits  of  manganese,  some  of  them  yielding  ore  of 
very  good  grade.  Most  of  the  deposits  in  San  Joaquin  County  are  in 
this  eastern  belt.  2.  A  western  belt,  largely  of  serpentine  bodies,  but 
with  chert  and  sandstone  also  present.  Deposits  of  manganese  have 
been  noted  in  the  chert  and  a  few  of  them,  lying  mainly  in  Alameda 
and  Santa  Clara  counties,  have  been  worked.  3.  Between  these  two 
above-noted  belts,  at  least  in  the  northei-n  part  of  the  area  in  Alameda 
County,  there  appears  to  be  a  third  belt  showing  deposits  of  manganese 
of  lower  grade  than  those  of  the  other  belts. 

The  manganese  orebodies,  whether  veins  or  lenses,  though  occurring 
in  somewhat  regular  belts  as  noted  above,  have  no  regularity  of  strike 
or  dip.  The  individual  orebodies  strike  through  all  the  intermediate 
angles  from  N.-S.  to  E.-W.  They  occur  as  interbedded  lenses  in  jasper, 
varying  in  extent  and  thickness  as  well  as  character.  In  places  the 
ore  is  deposited  as  the  porous  black  dioxide,  but  often  merely  as  stains 
along  cracks  in  the  jasper.  No  large  mines  have  been  developed  in 
San  Joaquin  County  except  the  Ladd  Mine,  but  a  number  of  other 
prospects  have  been  more  or  less  productive.  Activities  here  gradually 
diminished  since  1918,  and  ceased  in  the  county  in  1923. 

Crocker  Properties.  This  property  includes  about  ten  sections  in 
San  Joaquin  County.  M.  I.  Crocker,  1023  Insurance  Exchange  Build- 
ing, San  Francisco,  owner.  The  principal  deposit  that  has  been  noted 
is  on  Sec.  35,  T.  4  S.,  R.  4  E.    There  has  been  no  recent  production. 

Ladd  Mine.  Owned  by  Patrick  Connolly,  Tesla  Road,  Livermore; 
John  Merchant,  lessee,  Livermore.  The  orebody  at  this  mine 
strikes  N.  10'  to  30°  W.,  dipping  southwest  from  quite  flat  to  nearly 
vertical.  It  has  been  exposed  along  the  strike  for  2000  feet,  varying 
in  width  up  to  30  feet,  but  averaging  four  or  five  feet.  The  ore  in 
the  main  body  is  the  hard,  massive  oxide,  black  or  steel  gray  in  color, 
and  without  crj'stalline  structure,  so  that  it  is  impossible  to  distinguish 
the  particular  oxide  present,  manganite,  psilomelane,  or  pyrolusite. 
In  the  lowest  tunnel  rhodochrosite,  the  carbonate  of  manganese,  occiirs. 
It  has  been  opened  up  by  both  tunnels  and  shafts.  The  ore  is  handled 
by  truck  to  Livermore.  The  most  recent  production  was  made  in  1923 
by  John  Merchant,  of  Livermore,  since  which  time  it  has  been  idle. 
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Wmship  Properties.  This  property,  OM'ned  by  the  K.  D.  Winship 
Estate,  350  Post  Street,  •  San  Francisco,  includes  about  eight  sections 
of  land  in  San  Joaquin  County,  on  some  of  which  manganese  ore  has 
been  developed  and  shipments  made  by  various  lessees.  The  principal 
occurrences  are  in  Sees.  3,  11,  and  13,  T.  4  S.,  R.  4  E.,  and  Sec.  19, 
T.  4  S.,  R.  5  E.  Sec.  11  adjoins  the  Ladd  Mine  on  the  south,  and  ship- 
ments have  been  made  from  both  sections  11  and  13.  There  has  been 
no  recent  production. 

Bibl:  State  Mineralogist's  Reports  X,  p.  564;  XIII,  p.  507;  XIV, 
pp.  621-622;  State  Mining  Bur.  Bull.  76;  U.  S.  Geol.  Survey 
Bull.  427. 

NATURAL  GAS. 

One  of  the  peculiarly  elusive  and  at  the  same  time  very  valuable 
mineral  resources  of  San  Joa(iuin  County  is  natural  gas.  All  of  the 
natural  ga.s  produced  in  the  county  at  the  present  time  comes  from 
wells  located  within  the  city  limits  of  Stockton.  The  present  and 
potential  value  of  this  fuel  to  the  city  and  the  surrounding  country 
has  been  recognized  by  the  public  officials  of  Stockton,  and,  in  coopera- 
tion with  them,  the  State  Mining  Bureau,  in  1923,  prepared  a  tenta- 
tive outline  for  a  survey  to  determine  the  natural  gas  possibilities  of 
the  Stockton  area,  and  the  maximum  territory  that  could  be  economi- 
cally served  by  it,  if  an  ample  supply  were  developed.  These  areas  are 
shown  on  the  accompanyint;-  outline  map  of  the  central  valley  counties, 
with  Stockton  as  the  hub. 

In  considering  such  an  investigation,  the  following  points  were 
emphasized:  (a)  That  the  survey  should  be  under  the  technical 
direction  of  the  State  Mining  Bureau;  (b)  a  preliminary  investigation 
should  be  made  to  bring  down  to  date  all  existing  data  relative  to 
occurrence  and  production  of  natural  gas  within  an  approximately 
rectangular  area,  with  Stockton  as  its  center,  200  miles  in  length  and 
of  an  average  width  of  75  miles;  an  area  covering,  therefore,  approxi- 
mately 15,000  .square  miles;  (c)  anj'  locality,  to  be  considered  as  coming 
within  the  survey,  should  be  closer  to  Stockton  than  to  the  oil  fields  of 
Midway  and  Elk  Hills;  (d)  transportation  is  one  of  the  primary 
limiting  factors  in  gas  utilization.  There  is  an  adequate  gas  supply 
in  the  Elk  Hills  in  Kern  County  for  use  in  Fresno,  Hanford,  and 
Visalia,  but  the  amount  that  would  be  used  there  does  not  justify  the 
investment  in  transportation  facilities.  Assuming  that  a  supply  of 
gas  could  be  developed  near  Stockton  in  quantity  equal  to  the  poten- 
tialities of  Midway  and  Elk  Hills,  Fresno  would  be  just  as  far  from 
Stockton  as  from  ilidway,  and  therefore  no  more  likely  to  be  a  user 
of  Stockton  gas.  (e)  It  would  be  well  to  determine  how  much  gas 
can  be  used  by  communities  lying  within  a  radius  of  75  miles  of 
Stockton. 

The  carrying  out  of  the  prograiu  is  being  held  in  abe.vance  until 
the  necessary  funds  can  be  provided. 

Weste7'n  States  Gas  and  Electric  Co.  Samuel  Kahn,  vice  president 
and  general  manager;  B.  F.  Wellington,  secretary,  Stockton,  Cali- 
fornia. This  company  has  an  extensive  gas  manufacturing  plant  and 
electric  plant,  and  is  the  owner  of  all  the  producing  gas  wells  in  the 
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Stockton  area.  It  has  a  total  of  17  wells,  of  which  11  are  producing 
gas  at  present.  The  natural  gas  is  all  piped  to  the  central  plant  and 
mixed  with  manufactured  gas  before  going  to  the  consumer.  The 
water  flowing  from  the  wells  is  not  utilized  except  in  the  case  of 
Jackson  No.  1  and  Jackson  No.  2  wells.  Tlie  flow  from  these  two  is 
made  use  of  at  the  Municipal  (Jackson)  Baths.  None  of  the  water 
from  the  gas  wells  is  suitable  for  irrigating,  as  it  is  brackish. 

All  of  the  company's  producing  gas  wells  are  equipped  with  com- 
pressors, operated  by  electric  power,  which  compress  a  portion  of 
the  gas  collected  in  the  receiver.  This  compressed  gas  is  forced  down 
the  well  in  a  pipe  and  as  it  escapes  at  the  bottom  it  helps  to  decrease 
the  pi-essure  of  the  water  column,  and  thus  increases  the  natural  flow 
of  gas  from  the  well. 

Flow  conditions  of  the  various  wells  and  physical  data  regarding 
them  were  published  in  Report  XIV  of  the  State  Mineralogist  (1913- 
1914),  and  for  comparative  purposes  the  present  status  of  each  well 
is  given  below : 

Well  (No.  1  of  old  Central  Natural  Gas  Co.)  This  well  was  revived  by  use 
of  a  compressor.  There  is  no  water  or  gas  flow  except  when  the  compressor 
is  nmning.     Present  production,  14,000  cu.  ft.  per  day. 

Well  No.  I.     Now  flowing.     Production,  25,000  ou.  ft.  per  day. 

Well  No.  2.     Dead. 

Well  No.  3.  Dead.  Repair  work  was  being  done  on  this  well  when  it  went 
dead.     Within  24  hours  well   No.  1,  formerly  dead,  began   flowing. 

Well  No.  4.     Dead. 

Well  No.  5.     Producing  27,0CO  to  28,000  cu.   ft.  iior  day. 

Well  No.  G.     Producing  10,000  cu.   ft.  per  day. 

Well  No.  7.     Producing  40.000  cut.  ft.  per  day. 

Well   No.  S.     Producing  GO.OOO  cu.  ft.  per  day. 

Well  No.  9.  Producing  120,000  cu.  ft.  jjer  day.  This  is  the  most  productive 
and  best  well  owned  bv  the  company. 

Well  No.  10.     Dead. 

Well  No.  11.  This  is  a  new  well  located  on  Lot  4,  Block  42,  Gardendale 
Tract,  near  the  end  of  Charles  Street.  It  was  drilled  in  1916  to  a  depth  of 
3100  feet,  10-inch  casing  to  3040  feet,  and  Si-iueh  casing  for  the  balance 
of  the  distance.  The  w^ater  flow  is  approximately  1000  gal.  per  minute. 
Producing  50,000  cu.  ft.  of  gas  per  day. 

Citizen   No.  1.     Dead. 

Citizen  No.  2.     Producing  39,000  cu.  ft.  per  day. 

Jackson  No.  1.     Producing  9000  cu.  ft.  per  day. 

Jackson  No.  2.  There  is  a  water  flow  but  practically  no  gas.  The  water 
formerly  had  a  temperature  of  S4°  F.,  but  it  is  now  cooler. 

Glass  Works  No.  1.     Producing  25,000  cu.  ft.  per  day. 

Glass  Works  No.  2.     Producing  15,000  cu.  ft.  per  day. 

Bibl:  State  Mineralogist's  Reports  X,  pp.  518-564;  XIV,  pp. 
184-195. 

PETROLEUM. 

The  areal  geology  of  San  Joaquin  County  is  composed  almost 
entirely  of  Cretaceous,  Tertiary  and  Quaternary  formations,  which 
do  not  contain  any  indication  of  the  presence  of  petroleum.  Though 
yet  unproved,  there  is  no  positive  evidence  that  petroleum  does  not 
exist  in  buried  structures  beneath  the  valley  floor,  and  only  the  drilling 
of  test  wells  will  definitely  settle  the  question.  Preliminary  work 
along  this  line  has  been  undertaken,  and  these  activities  are  reported 
in  the  current  issues  of  'Summary  of  Operations,  California  Oil  Fields,' 


196 


REPORT  OF  STATE  MINERALOGIST. 


to  which  the  reader  is  referred.    The  oil  possibilities  from  a  geological 
standpoint  are  discussed  in  the  publications  given  in  the  bibliography. 

Bibl:  State  Mining  Bureau  Bull.  89;  U.  S.  Geological  Survey  Bull. 
No.  603. 

STONE    INDUSTRY. 

Crushed  Rock,  Gravel  and  Sand. 

Arington  and  Putman  Pit.  Owned  by  Arington  and  Putman  Sand 
and  Gravel  Go.,  P.  0.  Box  271,  Escalon,  California.  The  property, 
containing  24  acres,  is  located  about  one  mile  north  of  Riverbauk  in 
Sec.  24,  T.  2  S.,  R.  9  E.,  on  a  spur  track  of  the  Santa  Fe  Railroad. 
Operations  began  in  September,  1924.  The  deposit  contains  about  25 
per  cent  gravel  and  75  per  cent  sand.  The  sand  and  gravel  strata 
have  a  total  depth  of  about  25  feet,  with  clay  underneath.  At  present 
the  material  is  excavated  by  a  steam  hoist,  using  a  Le  Claire  drag-line 


scraper,  but  it  is  the  intention  of  the  company  to  put  in  a  steam-shovel. 
The  material  is  elevated,  run  through  a  revolving  washer  and  sand 
screen  and  then  a  gravel  screen,  giving  three  separate  products,  sand, 
pea  gravel  and  a  coarse  gravel,  or  a  concrete  mixture  of  various  sizes. 
Electric  power  is  used,  about  50  horsepower  being  required,  except 
for  the  steam-hoist.  The  latter  uses  crude  oil  for  fuel.  Oversize  gravel 
is  crushed  in  a  .jaw  crusher  to  ItV  inch,  and  mixed  Avith  the  coarse 
gravel  product.  The  capacity  of  the  plant  is  300  tons  per  day,  and 
three  men  are  employed. 

Bellota  Gravel  Pit.  A  crushed  rock,  gravel  and  sand  washing  and 
screening  plant  is  located  at  Bellota,  the  terminal  of  the  Stockton 
Terminal  and  Eastern  Railroad,  about  17  miles  northeast  of  Stockton. 
The  deposit  is  on  the  Mormon  Channel  of  Stanislaus  River.  Gould  and 
Johns,  123  South  California  Street,  Stockton,  were  the  former  opera- 
tors, but,  due  to  litigation,  the  plant  has  not  been  operated  during  1925. 
Electric  power  was  used  and  tlie  plant  could  probably  produce  250  to 
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350  tons  per  daj'.     It  is  understood  that  D.  G.  Johns,  i34  E.  Maple 
Street,  Stockton,  is  now  the  owner. 

Miller  Gravel  Pit  (formerly  Myers  Pit).  S.  D.  Miller,  P.  0.  Box 
314,  Manteea,  California,  has  a  pit  from  which  he  is  producing  sand 
and  gravel,  in  the  S^  See.  17.  T.  2  S.,  R.  8  E.  The  pit  is  located  about 
three  miles  south  of  Esealon  near  the  point  where  the  Tidewater 
Southern  Railway  crosses  the  Stanislaus  River.  It  was  originally 
opened  up  by  the  Railroad  Company  as  a  source  of  balla.st.  Later  it 
was  leased  and  operated  by  the  South  San  Joaquin  Irrigation  District. 
The  present  owner  has  been  operating  it  the  past  two  years.  The 
washing  plant  is  on  a  spur  of  the  Tidewater  Railroad,  the  site  being 
leased.  Area  of  deposit,  ten  acres.  It  consists  of  bench  gravel  and 
sand.  ad.jaeent  to  the  present  Stanislaus  river  channel.  The  material 
is  mostly  small  irravel  and  sand,  with  very  few  boulders  as  large  as  a 
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man's  fist.  It  is  brought  to  the  plant  by  teams  and  Fresno  scrapers, 
elevated  and  run  over  a  screen,  the  gravel  and  fine  sand  being  washed 
separately  and  then  both  run  together  to  railroad  cars  for  .shipment. 
Two  gas  engines  are  used,  one  to  run  the  elevator  and  the  other  to 
pump  water  for  washing.  There  are  no  crushing  or  storage  facilities 
in  the  present  plant,  but  bunkers  for  a  new  plant  have  been  erected. 
The  capacity  is  about  200  tons  of  bank-run  material  per  day,  using 
two  teams.  Three  men  are  employed.  The  material  carries  a  cent  or 
two  a  yard  in  gold. 

Riverbank  Sand  Co.'s  Property.  Owned  by  the  Riverbank  Sand 
Company,  Esealon,  California,  or  704  ilarket  Street,  San  Francisco: 
Wm.  H.  Ford,  president ;  B.  R.  Kimberling.  plant  superintendent. 
This  property  known  as  Santa  Fe  Gravel  Pit  contains  nine  acres, 
located  in  Sec.  23,  T.  2  S.,  R.  9  E.  Riverbank,  the  neare.st  town  and 
railroad  station,  is  li  miles  south  of  the  pit.  The  present  company  has 
been  operating  about  eight  years.     The  deposit  is  mostly  fine  gravel 
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and  sand,  containing  only  about  two  per  cent  of  coarse  gravel.  The 
material  is  excavated  by  a  gasoline  drag-line  scraper  vrith  a  half-yard 
bucket  mounted  on  caterpillar  tracks,  and  loaded  into  hopper  bottom 
cars.  These  are  hauled  by  a  ga.soline  locomotive  to  the  washing  plant 
hopper  and  dumped.  The  material  is  elevated  by  a  bucket  elevator, 
and  passed  through  a  revolving  screen  with  1-ineh  holes  and  jacket, 
giving  a  concrete  sand  from  1-inch  down  and  a  plaster  sand  of  8-mesh 
size.  The  plant  is  on  a  spur  track  of  the  Santa  Fe  Railroad,  and  the 
cars  are  loaded  direct.  Electric  power  is  used  for  operating  and  pump- 
ing the  wash  water,  a  total  of  iO  horsepower  being  used.  The  plant  has 
a  capacity  of  about  300  tons  per  day^  and  three  men  are  employed. 
Large  quantities  of  the  sand  have  been  used  as  a  gunite  sand  in  lining 
irrigation  ditches  in  the  South  San  Joaquin  Irrigation  District. 

Biter  Rock  Gravel  Co.    Wm.  H.  Ford,  president;  home  office,  704 
Market  Street,   San  Franci.sco:   Earl  Williams,   general  manager   at 


Pit  of  Riverbank  Sand  Co.,  near  Escalon,   San   Joaquin   Co.,   CaliiMrnia. 

plant,  local  address,  Tracy,  California.  This  plant,  ^Nhich  is  of  excel- 
lent design  and  operated  entirely  by  electric  power,  is  located  seven 
miles  south  of  Tracy  on  a  branch  line  of  the  Western  Pacific  Railroad. 
It  is  situated  on  Tesla  Creek  at  the  mouth  of  Corral  Hollow  Canyon 
near  the  point  where  the  creek  breaks  into  the  basin  of  the  San  Joaquin. 
The  surface  here  is  fairly  level,  the  elevation  at  the  plant  being 
approximately  135'.  There  is  no  timber.  The  area  of  the  company's 
holdings  is  90  acres.  Operation  of  the  plant  began  in  1916.  The 
material  utilized  is  sand,  gravel,  and  boulder  wash  from  the  bed  of 
Tesla  Creek.  This  wash  extends  up  the  creek  for  15  miles  above  the 
plant.  The  creek  is  subject  to  hea^y  floods  during  the  rainy  season, 
and  much  material  is  brought  down  during  these  floods,  partly  replen- 
ishing the  supply.  The  material  is  taken  from  the  creek  bed  by  an 
electric  drag-line  excavator  and  loaded  onto  a  grizzley  car.  This  is  a 
standard  gondola  ear  with  a  .superstructure  of  inverted  56-lb.  rails 
set  at  an  angle  of  about  15^  and  spaced  so  as  to  eliminate  all  boulders 
too  large  for  the  primary  crusher,  a  No.  5-K  gj^ratory.     This  car  is 
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hauled  by  a  12-ton  electric  locomotive  to  tlie  dumping  pit  at  tlie  plant. 
Prom  the  pit  the  material  is  carried  by  a  belt  conveyor  to  the  highest 
point  of  the  washing  plant.  The  material  delivered  by  the  conveyor  is 
classified  into  large  size  (3"  grizzley)  for  the  gyratory,  medium  size 
(1%")  for  the  disc  crusher,  and  the  balance  for  the  conical  screens. 
The  discharge  from  the  gyratory  and  disc  crushers  is  run  by  separate 
belt  conveyors  to  independent  conical  screens.  The  main  conveyor  is 
arranged  so  that  material  from  any  bin  in  the  washing  plant  can  be 
fed  onto  it  for  mixing  purposes.  This  mixed  material  or  a  regular 
sized  product  can  be  run  to  bins,  cars  or  storage.  The  finished 
materials  supplied  are  No.  1  gravel,  1"  to  14" ;  No.  2,  2^"  to  1" ;  No. 
3,  i"  to  i";  No.  4,  .sand  to  i";  No.  5,  crushed  rock,  i"  to  f " ;  No.  6, 
crushed  rock,  f "  to  1^" ;  No.  7,  crashed  rock,  1^"  to  If" ;  No.  8,  cement- 
ing road  gravel.  Water  sprays  are  placed  in  each  conical  screen  and 
assist  in  moving  the  material,  as  well  as  washing  it.    The  electric  drag- 
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Plant  of  River  Rock  Gravel  Co.,  near  Tracy,  San  Joaquin  Co.,  California. 
Plioto  by  courtesy  of  River  Rock  Gravel  Co. 

line  excavator  has  a  l|-yard  bucket.  The  electric  locomotive  and  loco- 
motive crane  are  operated  by  the  third  rail  system,  eliminating  all 
overhead  structures  near  the  tracks  and  permitting  free  use  of  the 
booms  at  any  point.  The  water  supply  is  obtained  from  springs  in 
the  canyon  and  is  pumped  3650  feet  in  a  10"  wooden  pipe.  The 
water  is  returned  to  a  settling  pond,  the  overflow  of  which  goes  to  a 
second  reservoir.  Fine  material,  which  settles,  is  removed  as  occasion 
demands  and  sold  for  filling.  A  small  auxiliary  plant  supplies  the 
cementing  road  gravel,  which  is  obtained  by  digging  below  the  gravel 
stratum  and  including  a  portion  of  the  underlying  clay.  Power  is 
furnished  by  the  Pacific  Gas  and  Electric  Company.  The  plant  is 
operated  one  9-hour  .shift  daily,  and  16  men  are  employed.  The  present 
capacity  is  1000  tons  daily,  but  the  plant  is  designed  for  2000  tons  and 
this  can  be  obtained  by  adding  screens  to  the  other  half. 
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Siockton  Mineral  Products  Co.  A.  B.  Foote,  president ;  E.  W.  True, 
manager ;  home  oiBee  at  the  plant,  402  "West  La  Fayette  Street,  Stockton. 
California.  There  is  a  Southern  Pacifie  spur  track  and  "We-steru  Pacific 
connection  to  the  plant.  The  products  are  white  and  colored  roofing 
and  stucco  'dash'  rock.  The  crude  materials  consist  of  quartz  and 
mariposite  from  near  Jamestown,  dolomite  from  near  Sonora.  light 
and  dark  red  rock  from  lone,  and  green  rock  from  Yosemite  Valley, 
supplied  under  contract  by  local  producers.  A  new  unit  to  the  plant  is 
under  construction.  In  the  original  unit  the  material  was  fed  to  a 
10"  X  18"  Dodge  crusher,  elevated  to  a  revolving  screen  which  delivers 
three  sizes  of  roofing  grit :  the  oversize  passing  through  14"  x  24"  rolls  in 
closed  eirciiit.  In  the  new  unit,  material  from  the  bins  in  the  first  unit 
is  elevated  to  a  2-unit  Hummer  vibrating  screen  at  the  top  of  plant, 
which  delivers  various  fine  products.  The  oversize  goes  to  a  small 
hammer  mill  in  closed  circuit.  Electric  power,  furnished  by  the 
Pacific  Gas  and  Electric  Company,  is  used,  about  50  horsepower  being 
required.  When  completed,  the  plant  will  have  a  capacity  of  400 
tons  of  finished  materials  per  month. 

Western  Pacific  Pit.  W.  A.  Bechtel,  contractor,  625  Market  Street, 
San  Francisco,  is  producing  '  pit  run '  gravel  and  sand  for  the  Western 
Pacifie  Railroad  Company  from  a  deposit  along  their  right  of  way 
about  one  mile  southwest  of  Carbona.  The  material  is  wash  brought 
down  by  Tesla  Creek.  A  Bucyrus  steam  shovel,  with  Ij-yard  bucket, 
is  used,  and  the  gravel  is  loaded  direct  to  railroad  cars.  The  railroad 
company  is  utilizing  it  for  track  ballast  and  filling  in  the  vicinit.v  of 
Stockton.    Operations  began  March  1,  1925. 

STANISLAUS    COUNTY. 

By  C.   McK.   L.MZURE.  Mining  Engineer. 
Introduction. 

Stanislaus  County  was  created  on  April  5,  1854,  from  territory 
pre^■iously  a  part  of  Tuolumne  County.  In  1860  a  triangular  piece 
north  of  the  Stanislaus  River,  and  including  Knights  Ferry,  was 
taken  from  San  Joaquin  County  and  added  to  Stanislaiis.  With  this 
addition,  the  count.v  boundaries  became  practically  the  same  as  they 
are  today.  Knights  Ferry  was  made  the  County  Seat  about  this  time, 
but  later  the  coimty  offices  were  transferred  to  ilodesto.  the  present 
County  Seat. 

Geography  and   Geology. 

Stanislaus  County  is  situated  in  the  San  Joa<]uin  Talle,v  between 
San  Joaquin  Count.v  on  the  northwest  and  Merced  on  the  southeast. 
It  is  bounded  on  the  northeast  by  Calaveras  and  Tuolumne  counties, 
and  by  Santa  Clara  on  the  southwest  side.  Stanislaus  Count.v  contains 
1486  square  miles,  and  its  population  is  43,557  (1920  cen.sus).  The 
greater  part  of  its  acreage  is  arable,  and  about  one-half  is  capable  of 
irrigation.  The  various  branches  of  agriculture  and  stock-raising  are 
the  principal  pursuits  followed. 

The  county  extends  across  the  San  Joaquin  Valley  in  a  northeasterly 
direction  from  the  summit  of  the  Mt.  Diablo  Range  on  the  west  to  the 
foothills  of  the  Sierra  Xevadas  on  the  east.     The  central  portion  is 
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composed  of  unconsolidated  sands,  gravels  and  clays.  Bordering  this 
formation  on  the  northeast,  with  the  line  of  contact  a  little  above 
Oakdale  and  Waterford,  is  a  belt  of  older  Tertiary  clays,  shales  and 
sandstones.  This  Tertiary  belt  e.xtends  to  and  comes  in  contact  with 
the  slates,  limestones  and  other  rocks  of  the  Jurassic  along  a  line  which 
closely  follows  the  northeastern  boundary  of  the  county.  On  the 
southwest,  the  low  foothills  of  the  Coa.st  Range  are  made  up  of 
Cretaceous  sandstones  and  shales.  The  extreme  western  portion  is 
rugged  and  composed  of  Franciscan  formations,  typical  of  the  Coast 
Range:  consisting  of  altered  slates,  cherts,  massive  sandstone,  schists 
and  serpentine.  Deposits  of  magnesite,  manganese  and  quicksilver 
occur  in  this  area. 

Mineral    Resources. 

Gold  has  usually  been  the  chief  mineral  product  of  Stanislaus 
County,  but  gold  was  exceeded  in  value  in  1918-1919  by  manganese, 
and  in  1921-1923  l)y  miscellaneous  stone.  Gokl,  platinum  and  silver 
are  obtained  mainly  by  dredging.  Quicksilver  and  manganese  are 
other  metals  found  here  also.  Among  its  non-metallic  resources  are 
clay  and  clay  products,  ocher,  magnesite,  silica,  and  miscellaneous 
stone,  including  crushed  rock,  gravel  and  sand.  Other  minerals  occur, 
but  the  deposits  in  most  cases  have  not  been  sufficiently  developed  to 
determine  their  commercial  value.  The  value  of  the  counties'  mineral 
]iroduets  has  exceeded  a  half  million  dollars  in  some  years.  In  1923 
the  output  amounted  to  .i^44r),.')l.'i,  which  was  slightly  less  than  in  1922. 
This  gave  the  county  thirt.v-third  [ilace  f<u-  that  year,  with  2.")  counties 
showing  a  smaller  output. 

In  the  following  report  an  entleavor  has  been  made  to  give  a  coni- 
nlete  summary  of  the  mineral  resources  of  the  county  so  far  as  they 
are  known  at  this  time,  but  only  active  properties  are  descril)ed  in 
detail. 

The  total  recorded  output  from  1880  to  1928  is  shown  in  the  follow- 
ing tal)ulation : 
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Year 

Gold, 
value 

aiver, 
value 

Brick 

Magnesite 

Mauganese 

M. 

Value 

Tom 

Yahie 

Tons 

Value 

1880 

173,271 
63.000 
80.000 
40,000 
40,000 
18,660 
47,175 
53,297 
75,000 
20,410 
5,335 
3,000 
14,191 
ISO 
26.369 
26.482 
16.635 
37.392 
19.400 
10.000 
'21.212 
'15.700 

1881 

$31,000 
15.000 
5.000 
o.OOO 

1883 

1885 

1886 

1887 

1888 

1890 

1892.. 

1893 

1894 

1895 

1897 

1898 

1899 

1901 

100 

$600 

1903 

■52.869 

■50.000 

>59.000 

(•) 
3.361 

(=) 

(') 
'214.187 
<307.538 
'226.163 
•253.166 

(') 

(■) 

(■) 

(') 

14,196 

(■) 

142,467 
18,439 

(■) 

174,814 

256 

265 

240 
(■) 

28 
(') 
(') 

'804 
•1.131 
'1.974 

•671 
(=) 
(■) 

(•) 

(•) 

592 

'■'775 
136 

(•) 
833 

1901 

1905 

1906 

1907  .              

1908 

750 
5.000 
1.500 
850 
250 
300 
250 

$7,666 
50.000 
8.000 
5.950 
2.000 
2.400 
2.500 

1909 

1910 

1912 

1913 

1914 

1915 

1916    

(•) 

160 

775 

5.753 

8.921 
893 
(•) 

(■) 

$2,400 

1917 

3,196 

2,024 

2,031 
4,064 
3,378 

2,400 

44,350 

18,038 

20,831 
39,435 
33,158 

35,475 

26,925 

1918 

222,422 

1919 - 

374,581 

1920 

12.973 

1921 - 

1922_ 

(•) 

1923 

TnhJe 

•$2,313,882 

•563,505 

■8,900 

$77,850 

17,093 

$191,287 

•16,502 

$639  301 

»Inchides  Merced  County. 

=See  Merced  County. 

*See  under  'rnapportioned.' 

^Includes  Merced  County  [M'oduction;  also  dredge  yield  of  Shasta  and  Trimty  Counties. 

*Inchides  dredge  production  of  Mwced  and  ^skiyou  Counties. 
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COUNTY,  1880-1923. 


Mineral  paint 

Miscel- 
laneous 
stone, 
value 

Miscellaneous  and  unapportioned 

Tona 

Value 

Amount 

Value 

Substance 

105 

12,310 

2,800 

1,800 

1,825 

2,898 

1,769 

193 

375 

350 

2,400 

1,600 

2,125 

1,720 

1,720 

2.000 

2,225 

270 

600 

600 

1,530 

286 

375 

20flaak8 

S800 

17 

152 

283 

204 

129 

200 

79,330  lbs. 
162,400  lbs. 
116,600  lbs. 
f    7,300  lbs. 

L 

12,494 

18,676 

15,080 

931 

20 

200 

1.370 

200 

375 

259 

259 

285 

$74,000 
225 

285 

82,317 

40 

96 

100 

63,572 
14,482 
3,096 
2,250 

17,784 

6,240 

38,764 

28,922 
181,262 
180,697 

299,962 

231,965 

255 

52 

(■) 

189,521 

230,638 

29,240 

183,167 

56,505 

308 

'165,989 

1,043 

3.777 

116,730 

27,158 

Gold,  mineral  paint,  silver,  platinum,  quick- 
silver. 

507 

2,200 

(") 

1    1,438  tons 

3,088 

498 

f     i,352"ton3 

Chromit«. 

(') 

Gold,  mineral  paint,  platinum,  silver. 

669 

7,062 

(•) 

Manganese,  mineral  paint,  platinum,  quick- 
Gold,  manganese  ore,  mineral  paint,  platinum, 

and  silver. 
Magnesite,  manganese  ore,  platinum. 

(') 

(■) 
10,745 

1,023 

■7,920 

"54,491 

11,143,221 

$1,134,394 
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BARIUM  PRODUCTS. 

D-V-0  rrofhicfs.  Inc.  C.  E.  Gilinan,  president:  Norman  de  Veaux, 
vice  pre.sident.  1101  Oakland  Bank  Building,  Oakland;  Albert  Breed, 
secretary;  home  offic<\  102  Olive  Avemie,  Modesto,  California;  Alex- 
ander Bonniugton,  plant  manager,  Modesto.  D-V-O  Products,  Inc.,  is 
a  close  corporation,  organized  for  the  purpose  of  manufacturing  a 
number  of  chemical  and  allied  products.  The  main  materials  to  be 
utilized  include  a  number  of  crude  minerals.  Insecticides,  hydrogen 
peroxide,  pigments,  and  lime  sprays  will  l)e  made.  Raw  materials  will 
consist  mainly  of  limestone;  barytes,  either  barite  or  witherite,  and 
beet  molasses.  The  plant,  which  is  of  concrete  and  steel  frame  con- 
struction, is  expected  to  .start  about  Jul.y  1.  Much  ecjuipment  in  the 
form  of  machinery  and  apparatus  is  already  installed,  and  about  1500 
tons  of  barytes  are  on  hand.  Steam  boilers  of  250  horsepower  are 
installed  to  fui'nish  steam  for  processing,  and  the  plant  is  equipped 
for  1()()0  electrical  horsepower  for  operation,  althou2:h  this  amount  will 
not  be  re(|uiri'ii   at  all  times.      Wiien  tlie  period  of  normal   operation 


Plant   of   D-V-O  Products,   Inc.,   Modesto,   California.    (Under   construction.) 

i.s  reached,  the  daily  consumption  of  raw  materials  is  expected  to  be 
-from-10-to  20  tons  of  off-color  barite,  or  up  to  80  tons  if  white  barytes 
can  be  obtained ;  20  tons  of  limestone  and  60  tons  of  molasses,  and  it 
is  estimated  that  100  men  will  be  employed. 


The  true  nature,  value  and  extent  of  the  clays  in  Stanislaus  County 
are  practically  unknown,  as  they  have  been  utilized  only  in  a  very 
limited  way.  High-grade  pottery  clay  probably  occurs,  if  at  all,  in 
limited  amount,  but  deposits  of  low-grade  clay,  suitable  for  the  manu- 
facture of  common  brick,  have  been  worked  at  various  times  in  the 
past  near  Modesto,  Grayson,  Newman,  and  Patterson. 

At  the  present  time  there  is  no  brickyard  in  operation  in  the  county, 
and  none  of  the  clay  is  being  used  for  any  purpose. 
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The  Craycroft  brickyard  at  ^Modesto  produced  regiilai-ly  between 
1908  and  1916,  but  it  is  now  dismantled,  and  the  land  has  been  sold 
for  town  lots. 

Some  bricks  were  manufaetured  in  1918  and  1919  by  Martin  Keleh 
from  a  clay  deposit  having  a  maximiun  thickness  of  20  feet,  situated  on 
the  Waterford  road,  about  one  mile  east  of  Modesto.  Operations  were 
discontinued  here  in  1919. 

There  is  a  deposit  of  clay  in  Sees.  20  and  21,  T.  5  S.,  R.  7  E.,  about 
3J  miles  northeast  of  Patterson,  which  is  said  to  analyze  about  60% 
silica,  24%  alumina,  3%  iron,  and  a  little  magnesia.  It  is  not  being 
utilized. 

Bibl:  State  Mineralogist's   Report   XVII,   p.   253;   State   Mining 
Bur.  Prel.  Report  No.  7,  p.  99. 

COAL. 

Small  veins  of  coal  have  been  discovered  from  time  to  time  in  the 
southwest  portion  of  tin'  county,  nnt.itily  on  Ensalada  Creek  in  Sec,  12, 


Plant  of  D-V- 


( under  construction),  showing  stock  of 
naterial  on  hand. 


T.  6  S.,  R.  7  E..  and  in  Ingram  Canyon,  near  Sec.  12,  T.  5  S.,  R,  6  E. 
A  vein  of  coal,  2  feet  in  thickness,  is  said  to  have  been  passed  through 
in  boring  a  well  on  the  David  Hoges  Ranch,  13  miles  northwest  of 
Newman.  None  of  these  deposits  has  been  thoroughly  investigated, 
and  they  remain  undeveloped. 

Bibl:  State  Mineralogist's  Reports  X,  p.  581 ;  XVII,  p.  253.    U.  S. 
Geol.  Survey  Mineral  Resources,  1892,  p.  310. 


CHROMITE. 

Stanislaus  County  became  a  producer  of  chrome  ore  early  in  1916, 
its  existence  up  to  a  short  time  previous  having  been  unsuspected.  A 
total  of  several  thousand  tons  was  sulsequently  shipped  out  of  the 
county,  principally  to  steel  plants.   The  deposits  are  situated  on  the  east 
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slope  of  the  Coast  Range  Mountains,  in  Del  Puerto  Canyon  and  its 
branches. 

The  occurrences  of  chrome  ore  in  this  region  may  be  grouped  under 
two  heads:  (1)  Lenses  of  hard  massive  black  ore,  containing  little  or 
no  serpentine,  and  having  a  well-defined  contact  with  the  surrounding 
serpentine,  and  (2)  deposits  of  gray  ore  mixed  with  the  serpentine 
and  grading  into  it.  The  serpentine  belt  is  fairly  extensive  here, 
striking  noi-thwestward,  with  the  trend  of  the  mountains,  and  being 
evidently  a  continuation  of  that  in  which  the  Cedar  Mountain  deposits 
of  Alameda  County  occur. 

In  this  same  area  are  located  the  Red  Mountain  magnesite  deposits, 
as  well  as  several  old  quicksilver  mines;  namely,  the  Adobe  Canyon, 
Deer  Park  and  Phoenix  mines. 

Activities  reached  a  maximum  during  the  period  of  high  prices  due 
to  the  world  war.  The  Patterson  and  Western  Railroad  (narrow 
guage)  had  been  built  from  Patterson  up  Del  Puerto  Canyon  to  the 
foot  of  Red  Mountain,  23  miles,  to  Camp  Jones,  principally  to  facilitate 
shipments  of  manganese  from  Santa  Clara  County  properties,  but 
giving  access  to  the  chromite  deposits,  as  well.  A  half  dozen  prop- 
erties were  opened  up  in  the  vicinity  of  Camp  Jones,  including  that 
of  the  Chrome  Concentrating  Co.,  which  erected  a  concentrating  mill; 
the  Lucky  Girl  Prospect;  the  McGuire,  Holbrook  and  Springer  Prop- 
erty; the  Mineral  Product  Co's  Proi)erty,  and  the  Plattner  Deposit. 
All  work  ceased,  however,  in  1918  with  the  ending  of  hostilities  and 
consecjuent  collapse  of  the  chrome  market.  The  railroad  has  since  been 
torn  up,  and  all  mine  surface  equipment  dismantled.  While  these 
deposits  are  valuable  as  an  emergency  reserve  source  of  chrome  ore, 
under  present  market  conditions  they  can  not  be  profitably  worked. 

Bibl:  State  Mining  Bur.  Bull.  76,  pp.  203-205. 

DIATOMACEOUS  EARTH. 

Diatomaceous  earth  of  good  quality  occurs  in  the  hills  west  of  New- 
man, and  Crows  Landing.  The  white  outcrops  can  be  traced  for  long 
distances  in  this  county  and  further  south  into  Merced  County. 

In  places  these  diatomaceous  shale  beds  reach  a  thickness  of  several 
hundred  feet.  Notable  deposits  are  found  in  the  low  hills  between 
Orestimba  and  Little  Salada  Creeks.  J.  G.  Walker  et  al  located  a 
claim  here  about  1920.  There  has  been  practically  no  development  on 
any  of  the  deposits,  but  they  have  considerable  potential  value. 

Bibl :  U.  S.  Geological  Survey  Bull.  603,  p.  211. 

GOLD,  SILVER  AND  PLATINUM. 

Two  gold  quartz  mines  are  of  record  in  this  county:  The  Alto,  near 
Knights  Ferry,  .long  since  abandoned,  and  the  Don  Pedro,  near  Coop- 
erstown,  now  included  in  Turlock  Irrigation  District  reservoir  site. 

The  production  of  the  precious  metals,  with  the  exception  of  occa- 
sional small  amounts  obtained  by  'crevicing'  on  the  rivers,  now  comes 
entirely  from  gold  dredging  operations  on  the  Tuolumne  River  near 
La  Grange. 

The  dredge  of  the  Yankee  Hill  Gold  Mining  Co.,  which  began  digging 
in  the  Stanislaus  River,  IJ  miles  below  Knights  Ferry  in  November, 
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1920,  was  soon  after  torn  from  its  moorings  and  wrecked  on  a  sand 
bar  above  Orange  Blossom  bridge  east  of  Oakdale.  It  was  later  sold 
and  dismantled. 

La  Grange  Gold  Dredging  Co.  John  G.  Barker,  president,  C.  E. 
Taber,  secretary,  321  Union  Oil  Building,  Los  Angeles.  Home  office, 
La  Grange ;  H.  G.  Kumle,  superintendent.  This  company  owns  a  large 
acreage  in  T.  3  S.,  R.  13  E.,  and  T.  4  S.,  R.  14  E.,  about  400  acres  of 
which  are  classed  as  dredging  land.  Of  this  area,  about  65  per  cent 
has  been  worked  out,  and  35  per  cent  remains  to  be  dredged.  The 
dredge  is  at  present  digging  in  the  Tuolumne  River  near  the  outskirts 
of  La  Grange.  Cooperstown,  on  the  Sierra-San  Francisco  Railroad, 
is  the  nearest  railroad  station.  River  gravel  bars,  exclusively,  are 
worked.  The  company  operates  one  dredge.  It  has  a  wood  hull, 
42'-7"  X  110'  X  9i'   deep,   and  was  completed  and   put   in   commission 


Gold   dretigf   of  La  Grange   Gold   Dredging   Co..    on   Tuolumne   River, 
Stanislaus  County. 

three  years  ago,  replacing  an  older  dredge.  It  is  equipped  with  9^ 
eu.  ft.  buckets,  close  connected,  and  can  dig  40  feet  under  water.  The 
average  depth  of  the  ground  being  worked  is  32  feet.  There  is  very 
little  clearing  of  brush  or  timber  required,  but  a  good  many  large 
boulders  are  encountered.  Electric  power  is  used,  furnished  by  the 
Pacific  Gas  and  Electric  Company.  The  connected  load  is  515  horse- 
power. The  gold  recovered  is  fine,  but  of  good  grade.  Platinum 
and  iridium  comprise  approximately  two  per  cent  of  the  total  value 
recovered.  The  recovery  of  platinum  metals  has  been  increased  by 
the  use  of  cocoa  matting  in  the  sluices.  During  the  year  1924  a  total 
of  1,698,791  cubic  yards  of  gravel  was  handled,  with  a  recovery  of 
11.64^  per  yard,  at  a  cost  of  6.24^  per  yard,  not  including  depreciation 
or  depletion. 

The  dredger  crew  consists  of  ten  men,  and  an  equal  number  are 
employed  outside  and  in  the  shops.    In  addition,  two  drilling  crews  are 
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kept  busy  prospecting  the  ground,  requiring  about  seven  men,  making 
a  total  of  27  or  28  men. 

Bibl:  State  Mineralogist's  Keports  X,  p.  681;  XII,  p.  294;  XIV, 
p.  629:  XVII.  p.  254:  XVIII,  p.  103.  State  Mining  Biir.  Bull. 
57,  pp.  209-211;  Bull.  85,  pp.  ;J3,  100-101. 

GYPSUM. 

Gj'psum  in  the  form  of  selenite  has  been  found  in  the  vicinity  of 
Modesto,  but  no  massive  deposits  of  commercial  value  are  kno\vn. 

Bibl:  State  Mining  Bur.  Bull.  91,  p.  272. 


A  foliated  variety  of  hematite,  of  miueralogieal  interest  only,  occurs 
near  La  Grange. 

Bibl :  State  Mining  Bur.  Bull.  91,  p.  103. 

MAGNESITE. 

That  maguesite  deposits  occurred  on  the  Stanislaus  County  side  of 
the  Coast  Kange  at  several  points  from  Red  Mountain  south  was  known 
for  many  years,  but  little  attempt  was  uuule  to  exploit  them  prior  to 
1916.  Active  development  began  about  that  time  due  to  the  building 
of  the  Patterson  and  Western  Railroad  from  Patterson  to  the  foot  of 
Red  Mountain,  and  the  insistent  demand  for  magnesite  created  by  war 
conditions.  Production  was  fairly  steady  from  1917  to  1922,  averag- 
ing from  2500  to  3000  tons  annually.  The  output  decreased  in  1923 
and  ceased  entire! v  in  1924. 

The  Bald  Eagle  claim,  in  Sec.  32,  T.  8  S.,  R.  7  E.,  and  the  Quinto 
claim,  in  the  south  half  of  the  same  section,  together  with  other  claims, 
were  mined  under  lease  during  1917  and  part  of  1918  by  the  Gustine 
Magnesite  Co.  These  claims  were  all  on  Quinto  Creek,  about  16i  miles 
west  of  Ingomar,  near  the  Merced  County  line.  The  Howard  Cattle 
Company,  Sharon  Building,  San  Francisco,  own  Sec.  5,  T  9  S.,  R.  7  E., 
on  which  a  large  body  of  magnesite  was  opened  up  and  mined  by 
lessees.  In  places  on  this  property  the  ore  was  stoped  for  a  width  of 
12  feet,  and  .several  thousand  tons  were  shipped  from  here.  The  Plastic 
Magnesite  Company  lea.sed  a  deposit  located  in  Sec.  32,  T.  8  S..  R.  7  E., 
and  were  producing  about  30  tons  daily  in  1920.  Magnesite  also 
occurs  in  Sec.  28.  T.  7  S.,  R.  6  E.,  but  it  has  been  only  slightly 
prospected. 

In  the  Red  Mountain  area,  6.  L.  Fenster  et  al..  of  Patterson,  own 
five  claims  in  Sec.  22,  T.  6  S.,  R.  5  E.,  on  which  there  is  a  ledge  about 
nine  feet  in  width,  only  slightly  developed.  Adjoining,  in  See.  20,  T. 
6  S.,  R.  5  E.,  is  the  Red  Mountain  Magnesite  mine  (California  Magne- 
site Co.).  This  property  has  been  the  most  important  producer  of 
magnesite  in  Stanislaus  County. 

California  Magnesite  Co.  6.  A.  Scott,  president;  M.  W.  Kirk,  secre- 
tary; home  office.  Fifth  and  Parker  Streets  (Blanding  Iron  Works), 
Berkeley :  J.  Frame,  superintendent,  Patterson,  California.  This  mine 
is  situated  on  the  Stanislaus  County  side  of  Red  Mountain  in  Sec.  20, 
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T.  6  S.,  R.  5  E.,  at  au  elevation  of  2500'.     There  is  no  timber  but 
considerable  bnish.    A  large  spring  supplies  all  the  water  needed. 

The  property  consists  of  four  claims  and  a  mill  site,  a  total  of  about 
85  acres.  The  deposit  was  discovered  in  1915  by  James  and  Plunket. 
The  original  company  was  known  as  the  Red  ilountain  Masnesite  Co. 


View  near  head  of  Del  Puerto  Canyon,  Stanislaus  County, 
showing-  Red  Mountain  in  background  and  California 
Magne.site  Co.'s  mine    (w^hite  spot  in  middle  distance). 

Later  it  was  called  the  W-K  Co.  In  January,  1922,  it  was  reorganized 
as  the  California  Magnesite  Co. 

The  deposit  consists  of  parallel  lenses  of  high-grade  magnesite  in 
serpentine  country  rock,  of  which  Red  Mountain  is  composed.  Opera- 
tions have  been  by  glory  hole  and  stoping  from  the  main  tunnel  level. 
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Two  lenses,  18  feet  and  25  feet  wide  respectively,  at  the  tunnel  level 
have  been  stoped  from  there  to  the  surface.  The  main  tunnel,  which 
is  1300  feet  in  total  length,  has  apparently  cut  the  top  of  two  other 
lenses.  The  orebodies  strike  N.  20°  W.  and  dip  about  85°  into  the  moun- 
tain. The  total  production  since  the  mine  was  opened  up  has  been 
approximately  50,000  tons.  This  was  calcined  in  part  at  the  mine 
and  also  at  the  calcining  plant  of  the  Mineral  Products  Co.  in  Patter- 
son, which  was  taken  under  lease.  The  calcining  equipment  at  the 
mine  consists  of  a  shaft  furnace  of  15-tons  daily  capacity  and  a  small 
rotary  furnace  used  mainly  for  burning  fines.  Crude  oil  is  used  for 
fuel.  Mine  equipment  consists  of  two  70-h.p.  boilers,  a  7-drill  IngersoU- 
Eand  compressoi-,  steam  hoist  and  pumps  for  handling  the  water 
supply,  and  fuel  oil.  There  is  also  a  25-h.p.  gas  engine  and  2-drill 
Sullivan  Compressor,  cars,  track,  etc.  The  camp  buildings  will  accom- 
modate about  30  men. 

Practically  all  ore  above  the  present  adit  was  taken  out  and  the 
mine  was  shut  down  in  September,  1923,  pending  additional  develop- 
ment. Another  adit  about  250'  below  the  upper  one  had  just  been 
started  to  cut  the  orebodies  exposed  in  the  upper  adit.  This  adit  will 
have  to  be  di-iven  about  900  feet  to  reach  the  ore. 

Negotiations  are  now  under  way  looking  to  the  immediate  completion 
of  the  new  adit  and  resumption  of  full  operations.  It  is  probable  that 
this  move  will  include  taking  over  the  calcining  plant  of  the  Mineral 
Products  Co.  and  possibly  the  moving  of  the  90-foot  rotary  kiln,  with 
which  it  is  equipped,  to  the  mine  as  it  has  proved  more  economical  to 
burn  the  magnesite  at  the  mine  than  to  transport  the  crude  material. 
The  road  bed  of  the  former  Patter.son  and  Western  R.  R.,  which  ran 
from  Patterson  to  the  foot  of  the  Red  Mountain,  makes  an  excellent 
graded  road  to  within  a  short  distance  of  the  mine,  so  that  the  property 
is  not  difficult  of  access. 

Bibl:  State  Mineralogist's  Report  XVII,  p.  254.     State  Mining 
Bur.  Bull.  38,  p.  33 ;  Bull.  79. 

Mineral  Products  Co.  James  Spaulding,  Trustee,  care  W.  P.  Puller 
and  Co.,  301  Mission  Street,  San  Francisco.  This  company  was 
organized  in  1915,  and  acquired  extensive  manganese  and  chrome 
deposits  in  Santa  Clara  and  Stanislaus  counties.  They  constructed 
the  Stanislaus  and  Western  Railroad  from  Pattei-son  to  the  foot  of  Red 
Mountain,  and  a  2-foot  gauge  gasoline  tramway,  5  miles  in  length,  from 
the  railroad  to  the  mines.  A  plant  for  the  manufacture  of  manganese 
dioxide  was  erected  in  Patterson  but  later  developments  in  the  manga- 
nese and  magnesite  situation  led  them  to  abandon  the  first  idea,  and 
the  plant  was  converted  into  a  calcining  plant  and  factory  for  the 
manufacture  of  magnesia  products.  A  90-foot  rotary  kiln  was  installed 
and  much  other  machinery.  It  did  not  prove  a  financial  success,  and 
the  plant  was  shut  down,  and  the  company  passed  into  the  hands  of 
a  receiver.  Negotiations  are  now  under  way  looking  to  the  utilization 
of  the  calcining  equipment  by  the  California  Magnesite  Co. 

MANGANESE. 

The  manganese  deposits  occur  in  the  southwestern  part  of  the 
county,  being  found  in  a  southeasterly  extension  of  the  area  of  Fran- 


SAN    FRANCISCO    FIELD   DIVISION. 


211 


eiscaii  roeks  referred  to  in  more  detail  in  tlie  report  on  San  Joaquin 
County.^ 

The  California  Manganese  Co.  was  one  of  the  first  operators  to  start 
development  in  Stanislaus  County.  This  company  controlled  five 
unpatented  claims  and  2160  acres  of  patented  lands  in  Sees.  9,  11,  15, 


I'ortion  of  plant  of  Mineral  Products  Co.,   Stanislaus  County,   California. 


Entrance   to    upper   adit,    Liberty    Manganese    Mine,    Stanislaus    County,    California. 

21,  22,  27,  28,  33,  and  34,  T.  6  S.,  R.  5  E.,  and  began  development  in 
1914.  In  1915  the  Mineral  Products  Co.,  of  San  Francisco,  took  over 
these  holdings,  part  being  in  Santa  Clara  County.  Production  from 
Stanislaus  County  began  in  1916.  Activities  increased  with  the  war 
demand  for  manganese,   and  lessees  were  soon   developing  deposits, 

'  See  page  191,  ante. 
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mainly  on  lands  of  the  Wiuship  Estate,  the  Crocker  Properties  and 
on  the  Grummit  Ranch.  On  the  Winship  Lands  mines  or  prospects 
were  opened  up  on  Sees.  1,  3  and  13,  T.  5  S.,  R.  5  E.,  and  on  Sees.  17 
and  19,  T.  5  S.,  R.  6  E.  Shipment?  were  made  by  the  Manganese 
Products  Co..  les^pe.  from  a  deposit  on  Sec.  fi  T.  5  S..  R.  6  E..  a  por- 


Loading  manganese  ore  on  truck.  Liberty  Manganese  Mine, 
Stanislaus  Cotmty,  California. 

tion  of  the  Grummit  Ranch.    Another  deposit  has  been  noted  on  See. 
8,  T.  6  S.,  R.  6  E..  and  sUghtly  pro.spected. 

The  most  important  of  the  above  was  the  Buckeye  Mine  ^  of  the  Win- 
ship  Estate,  in  Sec.  3,  T.  5  S.,  R.  5  E..  on  a  branch  of  Hospital  Creek 


*  Bradlev.  W.  W.,  Manganese  product!' 
pp.   47-48,  1920;  also  BuU.   76,  pp.  85-87, 


State   Min.    Bur.,   BuU. 
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southwest  from  Vernalis.  Tliis  mine  was  one  of  tlie  largest  three  pro- 
ducers of  the  state  during  1918-1919.  and  yielded  a  total  of  approxi- 
mately 14.000  tons  during  that  period  of  activity.  Ore  was  first  rained 
here  in  an  open-cut  stope  wliich  revealed  an  orebody  20'  wide  and  over 
75'  long  carrying  48%  Mn;  and,  later,  by  means  of  a  shaft  and  under- 
ground stopes.  The  shaft  is  over  300'  in  depth.  Tlie  ore  in  the  lower 
workings  is  mainly  carbonate  frhodoehrosite).  The  Suffern  Company 
of  New  York,  lessees  in  1918-1919,  put  in  an  aerial  tramway  which 
Transported  the  ore  from  the  mine  to  loading  blinkers  for  auto  trucks 
about  a  half  mile  down  the  canyon. 

Manganese  mining  almost  ceased  when  the  war  emergency  ended,  and 
importation  of  foreign  manganese  ores  was  resumed.  At  the  time  of 
^isit  (March,  1925)  only  one  mine  was  active  in  the  county. 

Libertij  Manganese  Mine.  This  property  consists  of  five  claims, 
located  in  See.  36,  T.  4  S.,  K.  5  E.,  owned  by  the  Ferro-Manganese  Co., 
703  Hobart  Building,  San  Francisco;  F.  E.  Hartzell.  president;  Robt. 
C.  Oliphant,  vice  president.  The  company  was  organized  in  1923,  but 
did  not  get  into  production  until  1924.  The  deposit  is  opened  up  by 
two  tunnels.  The  upper  or  main  adit  is  approximatel.v  250  feet  long. 
It  is  run  as  a  crosscut  for  about  50  feet  and  then  on  the  vein,  which  has 
tieen  sloped  for  a  width  of  four  to  six  feet  from  this  level  to  the 
surface  and  under.stoped  in  places  to  a  depth  of  35  feet.  Another 
tunnel  has  been  started  105  feet  lower  as  a  crosscut.  The  latter  is  in 
approximately  240  feet,  but  it  will  have  to  be  run  considerably  farther 
to  get  under  the  orebody,  now  being  worked  in  the  upper  tunnel.  The 
property  is  equipped  with  a  40-h.p.  Fairbanks-Morse  gas  engine, 
10"  X  10"  Sullivan  compressor,  track,  cars,  and  camp  buildings.  The 
number  of  men  employed  varies  from  three  or  four  to  eight  or  nine, 
depending  on  the  size  of  the  orebody  and  other  conditions.  The  ore 
produced  averages  about  45%  manganese.  It  is  hauled  14  miles  by 
truck  to  Westley  for  shipment. 

Bibl:  State  Mining  Bur.  Bull.  76,  pp.  83-87:  State  Mineralogist's 
Report  XIV,  p.  630;  U.  S.  Gcol.  Survey  Bull.  467. 

MINERAL  PAINT. 

Mineral  paint  material,  mainly  in  the  form  of  yellow  ochre,  has  been 
rained  on  a  small  scale  in  the  vicinity  of  Knights  Ferry  for  many 
years.  Outcroppings  occur  in  many  places  on  both  sides  of  the  river, 
but  only  three  properties  are  at  present  developed  to  a  point  where 
production  can  be  made. 

California  Ochre  Mining  Co.  Address,  665  Third  Street,  San  Fran- 
cisco ;  C.  H.  Kaul,  manager.  This  property,  consisting  of  34  acres,  is 
a  part  of  the  old  Yoyle  holdings.  The  above  company  has  owned  it 
for  the  past  30  years,  and  has  produced  a  large  amount  of  ochre 
during  that  time,  though  operations  have  been  intermittent,  depending 
on  demand.  The  deposit  is  located  in  See.  17,  T.  1  S.,  R.  12  E.,  and 
consists  of  a  stratum  of  soft  yellow  ochre  from  four  to  six  feet  in 
thickness,  in  the  form  of  a  very  flat  anticline.  It  has  been  opened  up 
by  a  number  of  drifts.  Mining  is  usually  done  by  local  parties,  under 
contract. 
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Weidman  Ranch  Deposit.  Prowse  and  Williams,  owners,  Knights 
Ferry,  California.  This  deposit  is  on  the  south  side  of  the  river,  directly 
opposite  Knights  Perry.  The  ochre  stratum  on  this  property  is  from 
4  to  6  feet  in  thickness.  About  two  acres  have  been  worked  out.  It 
has  been  idle  for  the  past  18  months,  during  which  time  high  water 
filled  the  drifts,  and  caved  in  much  of  the  workings  so  that  it  will  he 
necessary  to  run  a  new  drift  when  production  is  resumed. 

Voyle  Mine.  Owner,  V.  J.  Winkler,  Knights  Ferrv,  California. 
This  property  is  in  See.  29,  T.  1  S.,  R.  12  E.,  M.  D.  M.,"^  on  the  north 
side  of  the  Stanislaus  River  at  Knights  Ferry,  thirteen  miles  by  paved 
highway  east  of  Oakdale,  the  nearest  railroad  point.  There  are  60 
acres  in  one  tract  on  which  most  of  the  mining  has  been  done  and 
another  tract  of  18  acres,  undeveloped.  The  present  owner  has  had 
the  property  for  7  years.    The  deposit  consists  of  a  stratum  of  yellow 


CaUfornia    Ochre    Mining    Company's    property.    Knights   Perry,    Stanislaus   County, 
showing  ochre  on  dump  covered  with  sheet  iron. 

ochre,  varying  from  5  to  8  feet  in  thickness,  lying  practically  horizon- 
tal, with  clay  below.  It  is  opened  up  by  drifts,  with  pillars  left  to 
support  the  roof.  The  material  varies  in  hardness,  it  being  quite 
soft  in  places,  but  the  workings  are  dry,  and  it  stands  well.  Auger 
drills  are  used  in  mining.  Operations  are  intermittent,  depending  on 
the  demand. 

PETROLEUM. 

Considerable  interest  has  been  taken  in  the  oil  possibilities  of  Stanis- 
laus County,  and  operators  have  acquired  leases  for  drilling  purposes 
on  both  the  west  side  of  San  Joaquin  River  and  in  the  vicinity 
of  Oakdale  and  Knights  Perry.  Drilling  started  as  early  as  1920,  biit 
to  date  no  producing  well  has  been  brought  in. 

Details  relative  to  the  geology  and  petroleum  possibilities  are  con- 
tained in  Bulletin  89  of  the  State  Mining  Bureau,  and  all  field  opera- 
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tions  are  reported  in  current  issues  of  'Summary  of  Operations,  Cali- 
fornia Oil  Fields, '  published  monthly  by  the  Department  of  Petroleum 
and  Gas  of  the  State  Mining  Bureau. 

Xo  attempt  was  made  to  cover  oil  development  in  the  present  report. 
The  reader  interested  in  this  subject  is  referred  to  the  above  publica- 
tions and  others  listed  below,  which  are  devoted  to  it. 

Bibl :  State  Mining  Bur.  Bull.  89 ;  U.  S.  Geol.  Survey  Bull.  603. 


QUICKSILVER. 

A  wide  belt  of  Franciscan  rocks  follows  the  trend  of  the  Diablo 
Range  from  Alameda  County  southeasterly  for  many  miles.     Within 
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this  belt  in  westei-n  Stanislaus  Counts'  there  are  a  number  of  quick- 
silver prospects,  from  some  of  which  the  metal  has  been  produced.  At 
the  time  of  visit  (March,  1925)  none  of  the  properties  in  the  county 
were  being  worked. 

The  Adobe  Valley  or  Stanislaus  ]\Iine  consists  of  320  acres  of 
patented  land  in  Se'cs.  23  and  24.  T.  6  S.,  R.  5  E.  This  mine  was 
opened  up  in  1884.  During  the  following  four  years  a  small  amount  of 
quicksilver  was  produced,  since  which  time  it  has  not  been  worked.  Some 
work  has  been  done  by  lessees  on  a  quicksilver  prospect  in  Sec.  31.  T. 
5  S.,  R.  5  E..  owned  by  M.  I.  Crocker  and  K.  D.  Winship.  of  San 
Francisco.  The  same  lessees  also  did  some  development  work  on  the 
adjoining  Xewhall  or  Deer  Park  Mine,  which  comprises  seven  claims 
on  Deer  Park  Creek  in  See.  32.  T.  5  S.,  R.  5  E.,  but  no  metal  was 
produced.  The  Gigax  claims  are  located  near  the  Xewhall.  They  are 
undeveloped.  The  International  Mine  is  in  Sec.  3.  T.  S  S.,  R.  6  E.,  on 
the  south  fork  of  Ore.stimba  Creek,  southeast  of  the  Phoenix  Mines. 
Some  quicksilver  was  produced  here  prior  to  1880.  but  it  ha.s  been  idle 
since.  The  Phoenix  iliues  includes  the  former  Summit.  Grayson,  and 
Orestimba  group,  also  referred  to  as  the  Hayward.  The  Summit- 
Gravson  sroup  is  in  Sees.  20.  21.  28,  and  29.  and  the  Ore.stimba  group 
in  Sec«.  25.  35.  and  36,  all  in  T.  6  S..  R.  5  E.,  24  miles  southwest  from 
Patterson  by  a  poor  road.  There  is  a  good  road  to  Livermore.  39  miles 
distant.  There  are  seven  patented  claims,  four  mill  sites,  six  unpat- 
ented claims,  and  160  acres  of  timber  land  in  the  Summit-Grayson 
group,  and  2300  acres  of  patented  land  in  the  Orestimba.  This  prop- 
erty was  opened  up  in  the  70 's  and  sold  to  Alvinza  Hayward  about 
1901.  A  50-ton  Scott  furnace  was  built  in  1902-:3.  The  mine  was 
re-opened  the  latter  part  of  1915  and  operated  until  June,  1916,  a 
period  of  high  quicksilver  prices.  The  ore  is  low  grade  and  larger 
equipment  and  more  extensive  development  are  required  to  handle 
such  ore. 

Bibl:  State  Mineralogist 's  Reports  X,  pp.  680,  681:  XIII,  p.  603: 
XIV.  pp.  632,  633.  State  :\Iining  Bur.  BuU.  27,  pp.  188.  189 : 
BuU.  78.  pp.  197-199.  U.  S.  Geol.  Survev  Min.  Res..  1915,  Pt.  I, 
p.  271. 

Orestimba  Mining  Co.  This  is  an  incorporated  company,  with  an 
authorized  capitalization  of  $200,000.  H.  A.  Wilder,  217  Tait  Avenue, 
Los  Gatos,  California,  managing  director.  The  company  owns  a 
group  of  22  claims  in  Sec.  28,  T.  7  S.,  R.  6  E.,  about  25  miles  .south  of 
west  of  Crows  Landing.  There  is  a  poor  road  for  20  miles  and  then 
five  miles  of  trail  to  the  mine.  The  property  was  equipped  during 
the  war  period  with  a  12-pipe  retort,  and  a  small  production  was  made 
under  the  name  of  Palo  Alto  Mining  Association.  There  is  a  shaft 
75  feet  deep,  which  is  said  to  be  in  high-grade  ore  at  the  bottom. 
Maguesite  also  occurs  on  the  claims,  but  it  has  only  been  slightly 
prospected. 

SILICA. 

There  is  a  deposit  of  comparatively  pure  silica  in  ledge  formation  on 
Del  Puerto  Creek,  about  12  miles  west  of  Patterson.  The  road,  which 
follows  the  grade  of  the  former  Patterson  and  Western  Railroad, 
passes  directly  across  the  end  of  the  formation. 
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Hammonds  Property.  Wm.  N.  Hammonds,  of  Patterson,  has  located 
Silica  No.  1  Claim  on  the  ledge,  in  See.  4,  T.  6  S.,  R.  6  E.  The  ledge 
outcrops  boldly,  varying  in  width  from  5  to  20  feet.  It  is  composed 
essentially  of  pure  white  quartz.  Two  analyses  of  samples  of  the 
material  are  reported  as  follows : 

(1)  by  George  A.  James  Co. 

Water   0.8% 

Iron None 

Silica 99.2% 

(2)  by  Smith,  Emery  and  Co. 

Silica 99.783% 

Alumina   0.21  % 

Iron  oxide   0.007% 

Only  a  small  amount  of  development  work  has  been  done.  Several 
tons  of  the  material  in  lump  form  are  piled  on  a  loading  platform 
beside  the  road.  Should  the  Western  Stockton  Glass  Plant  resume 
operations,  it  is  possible  that  it  could  be  used  by  that  plant. 

STONE  INDUSTRY. 

Crushed  Rock,  Gravel  and  Sand. 

Atlas  Rock  Co.  Alexander  McMillan,  president;  Fred  R.  Beerman, 
secretary  and  manager ;  home  office,  904  Commercial  and  Savings  Bank 
Building.  Stockton,  California.  The  company  was  organized  March  7, 
1923,  and  owns  167  acres,  covering  the  present  Stanislaus  River  and 
older  bench  gravel  deposits  situated  three  miles  east  of  Oakdale  on  the 
line  of  the  Sierra  Railway  Company  connecting  with  the  Santa  Fe  and 
Southern  Pacific  at  Oakdale. 

A  Marion  drag-line  steam-shovel,  t3'pe  36,  with  li-yard  bucket, 
excavates  the  material,  winch  is  transported  on  standard-gauge  rail- 
road equipment  to  the  plant.  The  equipment  con.sists  of  a  21-ton 
Vulcan  locomotive  and  one  twelve-yard  Western  wheeled-scraper  dump 
car.  The  dump  car  is  automatic  in  all  its  actions,  dumping  and  locking 
by  means  of  air  operated  by  the  engineer  on  the  locomotive.  The  time 
required  to  dump  25  tons  of  material  in  the  hopper,  measured  from  the 
time  the  locomotive  comes  to  a  dead  stop,  the  car  dumping  its  load,  right- 
ing and  locking  itself  and  ready  to  start  back  to  the  steam  shovel  for 
another  load,  is  eight  seconds. 

The  material  is  fed  from  the  bottom  of  tlie  hopper  to  a  30-inch 
belt  by  means  of  a  steel  pan  feeder.  The  belt,  which  is  251  feet 
between  centers  at  an  angle  of  20  degrees,  elevates  the  material  to  a 
60-ineh  cylindrical  screen  24  feet  long.  The  first  section  of  this 
screen  is  a  scrubber,  6  feet  long,  having  no  perforations.  Six  4-inch 
angles,  spaced  equi-distant  and  longitudinally  in  the  inside  of  the 
scrubber,  carry  the  material  up  on  the  inside  of  the  screen,  where  it  is 
dropped  back ;  the  force  of  the  impact  again.st  the  bottom  of  the  screen 
loosening  the  silt  and  clay  from  the  gravel.  The  primary  washing  takes 
place  in  this  scrubber.  Water  is  furnished  by  a  5-inch  two-stage 
Byron-Jackson  pump,  which  furnishes  800  gallons  per  minute  under 
20  pounds  pressure  at  the  nozzle  end.     A  6-inch  cast  iron  pipe  line 
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carries  the  water  from  the  river  to  the  scrubber.  After  it  leaves  the 
scrubber,  water  is  sprayed  over  the  material  at  various  points.  A 
final  rewash  is  given  just  before  the  material  is  loaded  on  to  the  railroad 
cars  for  delivery.  From  the  scrubber  the  material  passes  to  the 
next  section  of  the  screen,  which  is  14  feet  long,  with  2i-ineh  perfora- 
tions. The  material  which  is  re.jected  on  this  section  passes  to  the 
next  section,  which  is  6  feet  long  and  has  4-inch  perforations.  The 
material  which  paases  through  the  perforations  drops  by  gravity  into 
the  bin,  which  feeds  a  36-inch  Symons  vertical  disc  crushei*.  The 
material  rejected  by  this  section  drops  into  the  bin  which  feeds  a 
14  X  18  inch  Farrell  jaw  crusher.  Surrounding  the  2^-inch  perforated 
section  is  a  If-inch  dust  jacket  14  feet  long.  The  material  passing 
through  the  2|-inch  perforated  section  and  rejected  by  the  dust  jacket 
passes  into  the  2-inch  gravel  bin.  The  material  passing  the  I'i  inch 
dust  jacket  is  passed  by  gravity  into  two  sets  of  compound  Gilbert 
screens.  One  of  these  compound  screens  consists  of  an  inner  conical, 
having  ^-inch  perforations  and  an  outer  conical  having  ^^jj-inch  perfora- 
tions. The  materials  passing  through  the  If-ineh  dust  jacket  and 
rejected  on  the  inner  conical  screen  drops  by  gravity  into  the  1-inch 
gravel  bin.  The  material  passing  through  the  inner  conical  and 
rejected  by  the  outer  conical  drops  into  the  pea  gravel  bin.  The 
material  passing  through  the  two  outer  conical  screens  passes  over  two 
sets  of  Hungarian  gold  riffles  which  remove  gold  and  platinum,  leaving 
the  sand,  silt,  and  clay  to  pass  on  to  two  settling  tanks,  from  which 
the  silt  and  clay  is  drawn  off  and  sluiced  back  into  the  river.  One  log 
washer  conveys  the  .sand  from  the  bottom  of  one  of  the  settling  tanks 
into  a  concrete  sand  bin ;  another  log  washer  conveys  the  sand  from 
the  bottom  of  the  other  settling  tank  to  a  4x6  shaker  screen,  which 
produces  a  fine  sand  and  a  coarse  sand  from  i  inch  to  T^ir  inch.  In 
case  it  is  not  desired  to  produce  plaster  sand,  the  sand  can  be  passed 
direct  into  the  concrete  sand  bin. 

The  crushing  plant  consists  of  a  primary  and  a  secondary  crusher 
as  mentioned  above.  The  crushed  material  from  both  crushers  is  fed 
to  a  bucket  elevator  belt,  7"  x  11"  x  18"  buckets  with  71-foot  centers 
and  is  elevated  to  a  42-inch  cylindrical  .screen.  The  first  section  of 
til  is  screen  is  six  feet  long  with  J-inch  perforations.  Around  this  is  a 
dust  jacket  six  feet  long,  having  f-inch  perforations.  Material  which 
imsses  through  the  J-inch  perforations  and  is  rejected  on  the  dust 
jacket  drops  into  the  f-ineli  crushed  rock  bin.  The  material  which 
passes  through  the  dust  jacket  drops  into  the  dust  bin.  Materials 
which  are  rejected  by  the  |-inch  perforated  section  pass  on  into  a 
section  4^  feet  long  having  Ij-incli  perforations.  Products  passing 
tlirough  this  drop  into  the  1-ineh  crushed  rock  bin.  The  material 
rejected  by  this  section  pas.ses  on  to  a  section  six  feet  long  having 
l}-inch  perforations.  The  feed  pa.ssing  through  these  perforations  drops 
into  the  li-inch  crushed  rock  bin.  Rock  rejected  by  this  last  section 
passes  on  to  a  section  six  feet  long  having  2}-inch  perforations,  and 
that  pa.ssing  through  these  perforations  drops  into  the  2i-inch  crushed 
rock  bin.  The  materials  rejected  by  this  last  section  drop  into  a  small 
bin  which  feeds  a  20-inch  conveyor  belt  which  returns  the  rock  to  the 
bin  feeding  the  S.ymons  disc  crusher, 
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One  of  tile  featui-es  of  thLs  crushing  plant  is  that  any  one  of  the 
sections  of  the  cylindrical  screens  can  be  blanketed.  This  enables  the 
production  of  any  size  crushed  rock  desired.  It  also  enables  the  mix- 
ing of  any  one  or  all  of  the  sizes  in  any  one  of  the  bins. 

Another  feature  of  the  plant  are  two  30-ineh  mi.xing  belts.  One  of 
them  on  the  sand  and  gravel  hunkei-s  and  the  other  on  the  crushed 
rock  bunkers.  The  material  is  fed  from  the  bunkers  onto  these  belts 
by  means  of  rack  and  pinion  gates  on  the  north  side  of  the  bunkers. 
This  allows  the  mi.xing  of  two  sizes  of  sand  and  four  sizes  of  gravel 
in  any  desired  proportions,  or  it  allows  the  mixing  of  any  one  or  all 
of  the  five  different  crushed  rock  products.  The  flexibility  of  the  plant 
is  excellent. 

The  cars  are  loaded  direct  from  the  .south  side  of  each  bin  when 
only  one  size  of  material  is  re(|uired.     The  time  required  for  loading 


Service    Eros.    Rock   and    Gravel    Plant,    Waterford,    Stanislaus    County,    California. 

a  50-ton  car  is  about  four  minutes.  The  capacity  of  the  bunkers  is 
1000  tons  of  crushed  rock  and  1100  tons  of  sand,  gravel,  and  cobbles. 

The  storage  is  handled  by  means  of  a  20-ton  Brown  hoist  having  a 
50-foot  boom  and  a  li-yard  bucket.  The  switching  and  moving  of  cars 
from  the  plant  to  the  storage  ground  is  performed  by  a  7-ton  Plymouth 
gasoline  locomotive.  This  has  been  found  to  be  cheaper  than  using 
the  locomotive  crane,  as  the  fuel  consumed  by  the  Plymouth,  switch- 
ing and  moving  cars  for  eight  hours  amounts  to  only  ten  gallons  of 
gasoline. 

The  crane,  steam  shovel  and  Vulcan  locomotive  are  equipped  with  oil 
burners.  The  Pacific  Gas  and  Electric  Company  furnishes  electric 
power  to  two  Westinghouse  and  four  General  Electric  motors,  total- 
ing 265  horsepower.  The  capacity  is  1000  tons  per  day.  Pfteen  men 
are  normalh'  employed.    N.  F.  Jones  is  plant  superintendent. 
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County  Pit.  The  county  operates  a  small  rock  crushing  and  gravel 
screening  plant  on  the  La  Grange  Dredging  Company's  property, 
purchasing  the  dredger  tailings,  and  utilizing  the  output  on  county 
work. 

Sen-ice  Bros.  Pit.  Service  Bros.,  address,  Ceres,  or  Waterford,  Cali- 
fornia, are  owners  of  a  crushed  rock,  gravel,  and  sand  plant,  located 
at  Waterford,  on  the  Tuolumne  River,  li  miles  east  of  Modesto  by 
paved  highway.  The  material  is  excavated  with  a  Sauennan  IJ-yard 
drag-line  bucket,  and  dumped  at  the  top  of  the  plant.  It  pa.sses 
through  a  revolving  screen  with  IViuch  holes,  the  oversize  going  to 
an  Austin  gyratory-  crusher.  The  crushed  material  passes  over  a  dry 
sci'een,  the  oversize  from  this  screen  going  to  a  AVheeler  jaw  crusher 
in  closed  circuit.  "Water  for  washing  is  obtained  from  an  artesian 
well  and  pumped  to  the  plant  by  a  3-inch  centrifugal  pump.  There 
are  seven  bunkers  from  which  trucks  are  loaded,  and  a  railroad  load- 
ing platfonn  is  located  at  Hickman,  a  station  on  the  Southern  Pacific, 
Oakdale  branch,  1  mile  distant.  Electric  power  is  used,  120  horse- 
power being  required.  Three  men  are  employed  at  the  plant.  It  has 
a  maximum  capacity  of  700  tons  in  three  S-hours  shifts. 
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W.  B.  Tucker,  Mining  Engineer. 

VENTURA   COUNTY. 
General   Description. 

Ventura  County,  created  March  22,  1872,  is  one  of  the  coast  counties 
and  lies  between  parallels  34°  and  34°  50'  north  latitude,  having  a 
coastline  of  about  50  miles.  It  is  bounded  on  the  north  by  Kern 
County,  on  the  east  by  Los  Angeles  County,  on  the  south  by  Los  Angeles 
County  and  the  Pacific  Ocean,  and  on  the  west  by  Santa  Barbara 
County.  The  total  area  is  1878  square  miles.  The  population  as 
shown  bv  the  census  of  1920  was  28,724,  and  is  now  estimated  at  over 
30,000. 

The  city  of  Ventura,  originally  called  San  Buenaventura,  is  the 
county  seat,  and  is  located  on  the  shores  of  the  Santa  Barbara  Channel. 
The  cities  of  O.xnard,  Santa  Paula,  and  Fillmore  are  next  in 
importance. 

Ventura  County  is  essentially  an  agricultural  and  stock-raising 
county.  The  increasing  production  of  petroleum  in  the  past  few  years, 
however,  is  rapidly  bringing  it  forward  on  the  list  of  mineral-producing 
counties. 

Topography. 

The  northern  portion  of  this  county  is  characterized  by  the  converg- 
ence of  several  important  mountain  ranges  which  make  of  it  a  high 
and  rugged  region.  The  more  mountainous  and  nigged  parts  of  Pine 
Mountain  and  Topatopa  Mountain  form  what  is  considered  one  of  the 
roughest  and  most  inaccessible  regions  in  California.  Its  lofty  peaks 
range  in  elevation  from  6000  to  9000  feet,  the  most  prominent  of  which 
are  Mount  Pinos,  elevation  8826  feet;  Mount  Frazer,  8026  feet;  Pine 
Mountain,  7488  feet;  and  Alamo  iMountain,  7371  feet.  To  the  north- 
west extend  the  San  Emigdio  Mountains  which  form  the  connection 
between  the  Coast  Range  and  the  Sierra  Nevada  Mountains.  To  the 
west  extend  the  San  Rafael  Mountains,  while  farther  southward  the 
Santa  Ynez  Jlountains  diverge  from  this  group,  running  westward 
through  Santa  Barbara  County. 

The  southern  part  of  the  county  is  characterized  by  a  series  of 
parallel  folds,  the  axes  of  which  lie  ea.st  and  west,  forming  low  moun- 
tain ranges  of  no  great  continuity. 

The  principal  valleys  are  Santa  Clara,  0.iai,  Simi,  and  Las  Posas. 

The  Santa  Clara  is  a  flat  river  wa.sh,  the  level  floor  of  which  ranges 
in  width  from  a  mile  at  Piru  to  over  five  miles  at  Saticoj^  where  it 
opens  out  into  the  wide  Oxuard  terrace.  It  is  bounded  on  the  north 
by  Sulphur  Mountain  and  the  more  rugged  mountains  to  the  east  that 
form  the  divide  between  it  and  the  San  Joaquin  Valley.  On  the  south 
it  is  bounded  by  the  Santa  Susana,  Oak  Ridge,  and  South  Mountains. 

The  Ojai  Valley  lies  north  of  the  Santa  Clara  Valley  and  is  sepa- 
rated from  it  by  Sulphur  Mountain.  A  low  ridge  across  its  length 
divides  the  valley  into  two  parts,  called  Upper  Ojai  Valley  and  Lower 
Ojai  Valley.  The  lower  valley  is  drained  by  San  Antonio  Creek, 
which  flows  westward  into  the  Ventura  River,  while  the  upper  valley  is 
drained  by  Sisar  Creek,  a  tributai-y  of  the  Santa  Clara  River. 
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Simi  Valley  lies  between  the  Oak  Ridge  i\Ioiiutains  on  the  north, 
and  the  Simi  Hills  on  the  south. 

Las  Posas  Vallej'  is  a  continuation  of  the  same  drainage  basin,  and 
•we.stward  joins  the  Santa  Clara  Valley,  where  it  opens  into  the  wide 
marine  terrace. 

streams. 

The  two  principal  drainage  systems  of  the  county  are  the  Santa 
Clara  River  and  the  Ventura  River.  Next  in  importance,  but  sub- 
ordinate to  these  is  Caleguas  Creek,  which  drains  the  Simi  and  Las 
Posas  valleys. 

The  Santa  Clara  River  rises  in  Los  Angeles  County  and  flows  west- 
ward 75  miles,  emptying  into  the  ocean  south  of  the  city  of  Ventura. 
Its  principal  tributaries  from  east  to  west  are  the  Ca.stae,  Piru,  Sespe, 
and  Santa  Paula  creeks,  all  of  which  flow  from  the  north.     This  stream 


runs  almost  dry  in  the  summer,  but  in  the  winter  becomes  flooded, 
often  doing  great  damage  in  the  valley. 

The  Ventura  River  receives  its  principal  water  supply  from  Matilija 
Creek,  which  rises  on  the  southern  slopes  of  Pine  Mountain,  and  flows 
southward,  entering  the  ocean  at  the  city  of  Ventura.  This  river 
carries  sufficient  water  throughout  the  year  for  irrigation  purposes  and 
to  supply  the  city  of  Ventura. 


The  climate  in  the  southern  portion  of  the  county  is  delightful 
throughout  the  year,  the  summer  heat  being  tempered  by  cool  ocean 
breezes.  Farther  east  in  the  valleys  it  becomes  very  hot  during  the 
dry  season.  The  mountainous  region  in  the  northern  portion  of  the 
county  receives  a  coating  of  snow  in  the  winter.  The  rainfall  is  con- 
fined to  the  winter  and  spring  months. 
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Transportation. 

The  county  is  traversed  hy  the  Southern  Paeifie  Railroad,  with  a 
branch  line  from  Ventura  to  Ojai.  At  Montalvo,  five  miles  ea-st  of 
Ventura,  the  main  line  divides  into  two  branches,  one  going  to  Los 
Angeles  via  Las  Posas  and  Simi  valleys,  the  other  through  the  Santa 
Clara  Valley,  joining  the  San  .Joa(juin  Valley  line  at  Saugus. 

With  the  exception  of  the  higher  mountainous  areas,  the  county  is 
easily  accessible  by  roads,  the  main  arteries  being  paved.  Access  to 
the  gold  and  borax  districts  is  obtained  over  the  State  Highway  from 
Bakersfield  to  Los  Angeles  via  Tejon  Pass. 
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Yew 

Gold, 
T&Iue 

Petroleum                       Natural  gas 

A^ihalt  and                       n^^i. 

Htuminous  brick     j              """^ 

Bairels 

Value       M.  Co.  Ft. 

Value 

Tons 
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■    M. 

Value 

S354 
600 

(■) 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1890 

2.468 
1,715 

1892 

1893 

1894 

290.913 
244.624 
248.000 
368.282 
427.000 
496.200 
443.000 
472.057 
475.000 
542.902 

518.000 
375.522 
311.000 
352.224 
289  625 
344.419 
492.147 
499.0S2 
662.300 
899.007 
943,929 

1.017.220 
943.499 
996.501 

1.339,342 

1.685.073 
1,989.681 
2.167,326 
2,933.685 
3,610,794 

$367,822 
244.624 
272,800 
368.282 
571.000 
496.200 
398.700 
236.028 
455.000 
517.611 

465.682 

236.578 

155.500 

211.334 

217.219 

223.872 

319.898 

349.777 

584.811 

907.997 

991.125 

869,723 

985.956 

1.313.388 

1.982.226 

2,755.094 

4,988,130 

5,869,119 

5,236,628 

4,109,084 

248 
175 

$4  800 
3.500 

1893 

1896 

1897 

1898 

4.105 
5.1S8 
1.466 
2,073 
37 
1,114 
3,169 
3.000 
3.700 

80.775 
103.760 
31.670 
30.915 
370 
13,368 
38.028 
30.000 
37.000 

286 
375 
230 

$2^28 

3.990 
2.562 
4.183 
2.012 
1.087 
2.700 
1.200 
(') 

3.000 

1900 

1.700 

1901 

1902 

1903.. 

1,M0 

12.900 

1904 

1,803 

3,831 

3,590 

1.825 

3.625 

1.721 

5*5 

•29.580 

•55.068 

62.200 

100.000 

491.879 

806.540 

1.033.564 

858.457 

1.038.574 

1,521.448 

2,127,476 

3,583,818 

4,162.318 

$2,700 

5,000 

1,000 

2,278 

4,531 

2,151 

681 

2,958 

4.163 

6.220 

6.000 

29.670 

133.867 

152.550 

150.885 

252.240 

214.280 

360.443 

535.502 

470.261 

1905      _. 

1.30S 
1,675 

1.600 
200 

1.275 

1,190 
900 
550 

1.023 
449 
200 
(•) 
(•) 

10.400 

1906     

11.650 

1907 

12.600 

1908 

1500 

7,625 

1910 

36.945 

5.100 

1912 

3.575 

6.085 

1914. 

3.102 

1915. .       - 

2.500 

1916 

(») 

1920 

1921 

(•) 

1922 

1923 

Totals 

r22.871 

26,378,354 

$36,701,208 

15,887,769 

$2,338,380 

24.275 

$374,216 

■12.633 

$121,110 

^Includes  crushed  rock,  rubble,  sand.  graveL 

<^-ommercial  production  of  petroleum  in  V^itura  County  b^&n  at  least  as  early  as  1874,  in  tike  Sojphar  Mountain  dktnet, 
but  detailed  countj'  segregations  are  not  a-raalalJe  for  tbe  early  years, 
*See  under  "Unapportioned,' 
^Quantity  esliinated,  as  only  values  given  in  reportfi  of  those  yeais. 
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MINERAL  PRODUCTION,  1880-1923. 


Pottery  clay 

Sandstone 

Miscel- 
laneous 
stone  >, 
value 

Miscellaneous  and  unapportioned 

Tons 

Value 

Cubic  feet 

Value 

.\mount 

Value 

Substance 

'"V6,266" 

"Vie^joo" 

250  tons 

$6,500 

Borax. 

12,500 
4,200 
3,200 
1,750 
6,000 
2,300 
1,320 

6,250 
2,650 
1,600 

900 
3,500 
1,380 

792 

$35,279 

16,764 
22.500 
25,100 
31,227 
60.490 

/    3,000  tons 

u 

60,000 
4 
2.500 
140,000 
3,800 
3,000 

Borax 

50  tons 
f    3,500  tons 
I         50  tons 

50  tons 

Mica. 

30 

146 

560" 

"""V,680" 

20,880 
15,406 
144,226 
35,000 
750 

900" 

4,658 

4,600 

300 

1,195 

450" 

2.325 

1,850 

150 

502 

830,853 

Unapportioned,  1900-1909. 

1,900 

1.900 
1,000 
2.990 

1,530 

Unapportioned. 

""(')"" 

(■) 
(■) 
(•) 
(■) 

2,674 
14,200 
30,000 
52,900 

5,000 
25,265 
11,250 
62,888 
88,211 

200 

1,407 

2.072 

300 

/           4,500 

I              190 

500 

/           3,985 

I              472 

1,060 

Other  minerals. 
Brick,  clay,  sandstone. 

(■) 

(■) 

Other  minerals. 

(') 

Other  minerals. 

Mineral  paint  and  sandstone. 

Mineral  paint  and  sandstone. 
Mineral  paint  and  sandstone. 
Mineral  paint  and  sandstone. 

•8,490 

J7,615 

■92,323 

$58,849 

$701,010 

1 
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General   Geology. 

The  rocks  of  the  Ventura  region  fall  into  three  classes :  A  meta- 
morphic  and  granitic  complex,  which  is  commonly  referred  to  as  the 
'basement  complex,'  a  series  of  sedimentary  rocks,  and  a  series  of 
igneous  extrusive  and  intrusi^'e  rocks. 

The  metamorphie  rocks  are  all  of  pre-Jurassic  age  and  have  been 
intruded  by  granite  that  ls  probably  of  the  same  age  as  that  of  the 
Sierra  Nevadas,  which  is  considered  to  be  late  Jurassic  or  early 
Cretaceous. 

The  sedimentary  rocks,  which  in  this  region  form  the  greater  per- 
centage, range  in  age  from  Ujoper  Cretaceous  to  Recent. 

The  igneous  rocks  are  practically  all  of  the  jMiocene  age  and  are 
mainly  andesite,  dacite.  basalt,  andesite  breccia,  and  as.sociated  nuul 
flows. 

Mineral    Resources. 

Ventura  County  is  the  eighth  county  in  the  .state  in  respect  to  the 
value  of  its  mineral  production  for  the  year  1923.  the  exact  figures 
being  !j;-l,6T9.6S-lr.  The  value  of  natural  gas  and  petroleum  amounted 
to  $4,579,345 ;  the  remainder  of  the  production  amounting  to  $100,339 
was  from  clay,  crushed  rock  and  gravel,  mineral  i)aint.  and  sandstone. 
The  State  Mining  Bureau  records  of  mineral  production  of  the  county 
date  from  1880.  Considerable  gold  was  produced  in  the  county  pre- 
vious to  1880,  but  of  this  there  is  no  record.  The  production  of  borax 
from  the  time  of  its  discovery  in  this  county  in  1898  to  1907  amounted 
to  over  35.000  tons,  valued  at  over  $1.000,(X>0.i 

Among  its  other  mineral  resources  are :  Asphalt,  borax,  clay,  diatonia- 
eeous  earth,  gypsum,  limestone,  mineral  water,  mineral  paint,  molding 
sand,  phosphates,  and  sandstone, 

'  Gale,  H.  S..  Borate  Deposits  in  Ventura  Countv,  Cal.  ;  U.  S.  Geol.  Surv.  Bull. 
540.  p.  434,   1912. 
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METALS. 


GOLD, 

The  gold  deposits  of  Ventura  County  arc  eoutined  to  the  high  moun- 
tainous region  in  the  northeastern  portion  of  the  county  embracing 
Mount  Frazer  on  the  north  and  McDonald  Peak  on  the  south,  and 
known  as  the  Piru  District.  The  gold  occurs  in  fissure  veins  in  the 
mountains,  which  are  composed  largely  of  granite,  syenite,  schist,  and 
slate,  and  in  the  gravels  of  the  Piru  drainage  basin.  It  is  said  that 
the  first  gold  discovered  in  California  was  that  found  in  the  placers  of 
this  district  in  1841  by  Andres  Castillero.  In  1842  gold  was  shipped 
from  the  placers  to  the  United  States  Mint  at  Philadelphia.^ 

The  deposits  of  gravel  extend  along  the  north  side  of  Piru  River 
from  about  2J  miles  above  the  mouth  of  Lockwood  Creek  to  its  head, 
and  also  in  San  Quelmo  Canyon,  a  tributary  of  Lockwood  Creek. 
Sluicing  and  rocking  have  been  carried  on  intermittently  here  for 
many  years.  The  gold  is  coarse  and  not  much  worn.  The  gravels  lie 
in  the  form  of  terraces,  extending  in  places  to  the  top  of  the  hills 
between  Piru  River  and  Lockwood  Creek.  These  gravels  were  prob- 
ably deposited  by  a  Pliocene  river  heading  more  toward  Mount  Pinos 
than  the  present  Piru. 

Underneath  the  gold-bearing  gravels  is  an  older  depo.sit  of  a  different 
character,  and  liarren  of  gold.  It  is  more  firmly  cemented  and  perhaps 
belongs  to  the  JMiocene,  which  is  strongly  developed  in  this  section. 

In  a  similar  manner,  gravels  overlie  the  Tertiary  on  the  flanks  of 
Frazer  Mountain  and  ilount  Pinos.  On  the  former  mountain  they  are 
gold-bearing.  In  later  years  a  number  of  attempts  have  been  made 
to  work  the  gravels  and  some  production  is  reported  to  have  been 
made.  The  principal  mining  development  in  recent  years  has  lieeii 
confined  to  the  cjuartz  veins  in  the  Piru  and  Snowy  Mining  Districts. 

This  region  suffered  from  the  disadvantage  of  being  over  fifty  miles 
from  the  main  lines  of  transportation.  The  State  Highway  from  Bak- 
ersfield  to  Los  Angeles  via  Tejon  Passs  makes  the  district  much  more 
accessible ;  also  the  recent  development  of  Lockwood  Valley  will  insure 
better  roads  for  automobile  travel,  and  should  greatly  aid  in  its  devel- 
opment. 

Amsfrn  Flat  Group  of  Claims.  The  group  comprises  two  claims, 
Arasta  Flat  and  Max  B.,  located  in  the  Piru  Mining  District  south 
of  the  Frazer  Mine.  The  vein  strikes  northwest  and  southeast,  and  is 
probably  on  the  same  lode  as  the  Frazer  Mine.  Workings  consist  of 
several  tunnels  and  opencuts.     D.  \V.  Maxy  of  Gorman,  owner. 

Big  Four  Group  of  Claims  comprises  three  claims;  Big  Four, 
Hornet,  and  Lookout,  located  in  the  Piru  Mining  District,  on  the  south- 
em  slope  of  Frazer  Mountain.    F.  W.  Spring  of  Ventura,  owner. 

Blue  Bell  Group  of  Claims.  This  group,  comprising  four  claims 
known  as  Blue  Bell.  Red  Bell.  Silver  Bell,  and  Yellow  Bell,  is  located 
on  Fitzgerald  Mountain,  li  miles  southeast  of  Lockwood  Valley,  and 
one-half  mile  from  Long  Dove  Creek.  The  course  of  the  vein  is  north 
and  south.    The  country  rock  is  sj'enite  and  granite.    Workings  consist 

'  See  Hittell's  History  of  California.  Vol.  11,  p.  313. 
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of  tunnels  and  openeuts.    Owners,  C.  H.  Crandall  and  Dr.  W.  R.  Col- 
bert of  Gorman. 

Castac  Mine  is  located  on  the  ridge  south  of  Piru  River  in  the  Snowy 
Mining  District,  about  ten  miles  south  of  Gorman.  Elevation  is  4000 
feet. 

The  property  comprises  three  patented  claims  and  two  quartz  claims 
held  by  location  in  Sec.  22,  T.  7  N.,  R.  19  W.,  S.  B.  B.  and  M.  Owners, 
Castac  Mining  Company;  Chas.  M.  Dobson,  president;  A.  B.  Brant, 
secretary.     Offices,  214  Citizens  Bank  Building,  Pasadena,  California. 

The  outcrop  of  the  Castac  vein  can  be  followed  for  over  10,000 
feet  on  the  sui-face.  The  vein  has  a  general  northwe.st  strike,  and  dips 
about  25°  to  the  northeast.  The  width  of  the  vein  varies  from  two  to 
four  feet. 

The  country  rock  is  granite  and  hornblende  schist.  The  hanging  wall 
of  the  vein  is  hornblende  schist,  and  the  footwall  is  granite. 

The  main  tunnel  is  600  feet  above  the  river,  and  about  75  feet  below 
the  outcrop.  The  tunnel  is  driven  S.  60°  E.  on  the  vein,  a  distance  of 
250  feet.  Here  the  vein  was  cut  off  by  a  fault  which  strikes  N.  50°  E., 
and  dips  60°  NW.  A  drift  was  driven  approximately  400  feet  north- 
east on  the  fault,  where  the  vein  was  encountered,  and  a  drift  run 
about  400  feet  southeast  on  the  vein.  The  vein  has  an  average  width 
of  three  feet.  At  300  feet  an  ore  shoot  was  encountered,  which  is  said 
to  have  produced  $35,000  in  gold.  It  is  said  that  9000  tons  of  ore 
valued  at  .$125,000  was  milled  from  this  level.  Total  amount  of  drift- 
ing and  crosscutting  on  this  level  is  1000  feet.  At  60  feet  vertically 
below  this  tunnel  is  another  tunnel  with  1200  feet  of  underground 
workings.  The  ore  developed  is  said  to  average  $14.00  per  ton.  The 
quartz  is  free  milling,  with  some  iron  pyrite. 

An  aerial  tramway  runs  from  the  lower  tunnel  to  the  5-st;imp  mill 
on  Piru  River.    The  mill  was  driven  by  water  power.    Idle. 

Bibl:  State  Mineralogist  Reports  VIII,  p.  683;  XII,  p.  315;  XIII, 
p.  497 ;  XV,  pp.  759-760. 

Contact  Mine  comprises  three  claims  located  on  Fitzgerald  Moun- 
tain, in  Sees.  34  and  35,  T.  8  N.,  R.  20  W.,  S.  B.  B.  and  M.,  six  miles 
southwest  of  Stauffer.  Elevation  6000  feet.  Owners,  Thomas  and 
Richard  Harris  of  Ventura. 

The  vein  strikes  north  and  dips  40°  west,  varying  in  width  from  a 
few  inches  to  four  feet.  It  is  said  to  average  14  inches.  It  has  syenite 
for  a  footwall,  with  a  porphyry  hanging  wall. 

The  workings  consist  of  three  tunnels  driven  along  the  vein  at  differ- 
ent levels  and  connected  by  winzes.  The  main  working  tunnel  is 
1000  feet  in  length.  The  greatest  vertical  depth  of  the  vein  exposed 
below  the  outcrop  is  700  feet.  The  property  is  being  developed  by 
the  owners  during  the  summer  months. 

Bibl:  State  Mineralogist's  Report  XV,  p.  760. 

Esperanza  (Foley)  Mine  is  on  the  western  .slope  of  Frazer  Mountain, 
at  an  elevation  of  7000  feet.  Holdings  comprise  three  claims.  Owner.s, 
Chas.  Seifert  and  Mrs.  Elizabeth  Seifert  of  Los  Angeles.  Under 
option  to  P.  J.  McLaughlin  of  Los  Angeles. 
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Three  parallel  veins  varying:  iu  width  from  a  few  inches  to  four 
feet  ocour  in  the  granite.  These  strike  N.  30^  E.,  and  dip  65^  E. 
Workings  consist  of  three  shafts  about  75  feet  deep  sunk  on  the  different 
veins,  and  a  tunnel  125  feet  in  length,  which  is  being  driven  to  connect 
with  one  of  the  shafts.  The  ore  is  free  milling  quartz  with  some 
pyrite  and  chalcopyrite.  Equipment  consists  of  a  Western  Engineer- 
ing Company's  mill.     Two  men  are  employed. 

Bibl:  State  Mineralogist's  Reports  VIII,  p.   682;  XIII.  p.   497; 
XV,  p.  760. 

Frazer  Mine,  located  in  1867,  was  the  fii-st  quartz  mine  worked  in 
the  Piru  District.  The  propertv  comprises  two  claims  known  as 
Frazer  No.  1  and  Frazer  No.  2.  and  is  located  in  See.  13,  T.  8  N.,  R.  20 
W.,  S.  B.  B.  and  il.,  on  the.  southern  slope  of  Frazer  Mountain,  at 
an  elevation  of  6500  feet.  Owner,  Miss  Xamiie  Bieknell.  Dr.  C.  P. 
Baggs,  agent,  Bradl)ury  Building,  Los  Angeles. 

The  vein  strikes  northwest  and  is  nearly  vertical.  The  country 
rock  is  porphyry,  gneiss,  and  talcose  slate.  The  vein  quartz  is  free 
milling,  and  contains  a  percentage  of  pyrite  and  chalcopyrite.  The 
average  valiie  of  the  ore  is  said  to  have  been  from  .$15.00  to  $18.00  per 
ton  in  gold. 

Workings  consist  of  seven  tunnels  driven  on  the  vein  at  different 
elevations.  These  tunnels  are  from  40  to  500  feet  in  length.  Total 
amount  of  underground  workings  is  over  3000  feet. 

In  1893  the  mine  was  sold  to  the  Frazer  JMining  Company  of  Los 
Angeles  and  operated  until  1895.  when  operations  were  suspended, 
and  have  not  since  been  resumed.  This  mine  has  been  the  largest 
producer  in  Ventura  County.     Reported  production,  $1,000,000. 

Bibl:  State  Mineralogist  Reports  VIII.  p.  682;  XII.  p.  315;  XIII, 
p.  497 ;  XV,  p.  760. 

Gohhn  Bloom  Group  of  Claims  comprises  three  claims  known  as 
Golden  Bloom,  Lead  Bloom,  Crooked  S.,  located  in  Piru  District  on 
Fitzgerald  Mountain,  about  one  mile  south  of  the  Contact  Mine. 
Workings  consist  of  short  tunnels  and  opencuts.  Owner.  R.  H.  Col- 
bert of  Gorman. 

Oro  Fino  Mine  comprises  two  claims  known  as  Oro  Fino  and  Golden 
Era,  located  in  the  Piru  Mining  District  south  of  Frazer  mine.  The 
vein  strikes  northwest  and  southeast.  The  average  width  is  sis  inches. 
The  country  rock  is  granite.  Workings  consist  of  a  shaft  and  short 
tunnels.    Idle.     Owners,  A.  F.  Maxy  and  Chas.  Maxy  of  Gorman. 

Fatten  Mine  is  located  in  San  Emigdio  in  the  Piru  Mining  District. 
Workings  are  superficial.  Owners.  L.  M.  Patton.  A.  C.  Patton,  and 
Harvey  Simpson  of  Ventura. 

Red  Rock  Group  of  Claims  comprises  two  claims  known  as  Red  Rock 
and  Oak,  which  adjoin  the  Castac  mine  on  the  southeast.  The  claims 
are  located  in  See.  22,  T.  7  X..  R.  19  W.,  S.  B.  B.  and  M.,  on  the  ridge 
between  Piru  River  and  Snowy  Creek,  eight  miles  north  of  Gorman. 
Elevation  4500  feet.    Owner,  William  Snyder  of  Gorman. 

The  vein,  which  has  an  average  width  of  three  feet,  is  a  continuation 
of  the   Castac   vein.      It   strikes   northwest,   and   dips   45°   northeast. 
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Samples  taken  from  different  points  along  the  outcrop  are  stated  to 
have  averaged  $15.00  in  gold.     The  country  rock  is  schist. 

Workings  consist  of  a  tunnel  driven  southeast  125  feet  in  the  hanging 
wall  of  the  vein,  and  a  number  of  opencuts  along  the  vein.  One  man  is 
employed. 

White  Mule  Group  of  Mines  is  on  the  western  slope  of  Frazer  Moun- 
tain, at  an  elevation  of  6000  feet.  The  property  includes  the  Bunker 
Hill  and  Fair  View  mines.  Owner,  Fred  M.  Wilcox,  o28  0.  T.  John- 
son Building.  Los  Angeles. 

The  vein  strikes  east  and  has  a  dip  of  45°  to  the  north.  The  average 
width  of  the  vein  is  three  feet.  The  ((uartz  is  heavily  mineralized  with 
pyrite,  marcasite,  and  chalcopyrite. 

On  the  White  Mule  Claim  is  an  incline  shaft  320  feet  on  the  vein,  and 
in  a  gulch  south  of  this  shaft,  a  crosscut  tunnel  has  been  driven  300 
feet  N.  20°  E.  with  the  intention  of  intersecting  the  shaft  to  drain 
the  mine  workings.  The  vein  in  the  Bunker  Hill  claim  was  developed 
by  tunnels  and  opencuts,  most  of  which  are  caved. 

Equipment  consists  of  a  gasoline  hoist,  pumps,  and  a  blacksmith 
shop.    Idle. 

Bibl:  State   Mineralogist's   Reports   VIII,   p.   682;    XII,   p.    316; 
XIII,  p.  497;  XV,  p.  760. 

MOLYBDENITE. 

Small  kidne.v-like  deposits  of  molybdenite  a.ssociated  with  copper 
ores  ocur  on  Frazer  Mountain  and  on  McDonald  Peak.  James  McDon- 
ald of  Ventura  has  done  some  development  work  on  a  deposit  located 
near  the  headwaters  of  Alder  Creek,  in  the  Snowv  Mining  District. 
Five  claims  have  been  located  in  Sees.  11  and  12,  T.  6  N.,  R.  19  W.  The 
country  rock  is  granite. 

PLATINUM. 

Platinum  is  said  to  occur  in  the  black  sands  of  Lockwood  Creek,  but 
it  is  probably  not  present  in  commercial  ([uantity. 

NON-METALLIC    MINERALS. 

Asphalt  and  Bituminous  Rock. 

Extensive  deposits  of  natural  a.sphalt  and  bituminous  rock  are 
located  in  Brea  Canyon,  Caiion  Del  Diablo,  Upper  Ojai  Valle.v,  and 
Punta  Gorda.  The  manufacture  of  asphalt  by  refining  from  crude 
petroleum  has  entirely  replaced  its  production  from  the  natural  asphalt 
and  bituminous  rock  deposits,  and  no  work  has  been  done  on  the 
various  deposits  for  years. 

Brea  Cantjon  Mine  is  on  the  Caiiada  Larga  Ranch,  five  miles  north 
of  Ventura.  W.  R.  Welden  of  Ventura,  owner.  Narrow  veins  of 
bituminous  rock  are  irregularly  distributed  over  an  area  of  200  acres. 

Bibl:  State  Mineralooist's  Reports  XIII,  p.  44;  XV,  p.  754.    Bull. 
No.  11,  p.  48. 

Canon  Del  Diablo  Mine  is  five  miles  northwest  of  Ventura  on  the 
Caiiada  de  San  Miguelito  Ranch.    The  Taylor  Estate,  Ventura,  owner. 
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A  detailed  report  of  this  mine  is  given  by  Prof.  E.  W.  Hilgard  in 
the  Tenth  Annual  Report  of  the  State  Mineralogist. 

Bibl:  State  Mineralogist's  Reports  X,  p.  763:  XIII,  p.  44;  XV, 
p.  754. 

Ojai  Mine  is  in  Sees.  3  and  10,  T.  4  N.,  R.  22  W.,  S.  B.  B.  and  M., 
three  miles  west  of  Ojai  in  the  Upper  Ojai  Valley.  It  is  a  deposit  of 
decomposed  sandstone  and  shales  impregnated  with  heavy  viscous 
bitumen  which  is  seeping  out  of  the  bituminous  shales.  Undeveloped. 
Owners,  J.  S.  Briggs  and  F.  W.  Ewing  of  Ventura. 

Bibl:  State  Mineralogist's  Reports  XIII,  p.  45;  XV,  p.  754.    U.  S. 
Geol.  Surv.,  Twenty-second  Annual  Repoi-t,  part  I,  p.  446. 

Punta  Gorda  Mine,  one-fourth  mile  north  of  the  Southern  Pacific 
Railroad  at  Punta  Gorda,  is  in  Sec.  1,  T.  4  N.,  R.  25  W..  S.  B.  B.  and  M. 
Asphaltum  occurs  in  irregular  veins  in  bituminous  shales  and  clays 
which  strike  east,  dipping  steeply  to  the  north.  Owners,  Henry  D. 
Abbott  and  Thomas  Gaynor  of  Punta  Gorda. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  33;  XIII,  p.  45.    U.  S. 
Geol.  Surv.,  Twenty-second  Annual  Report,  Part  I,  pp.  445-446. 

Rincon  Mine,  one  and  one-half  miles  northeast  of  Punta  Gorda,  is  a 
small  deposit  of  bituminous  sand.  The  mine  has  not  been  worked  to 
any  extent. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  33;  XIIT,  p.  45;  XV, 
p.  754. 

BOR.VX. 

Colemanite.  a  borate  of  lime,  was  first  found  in  Ventui-a  County  in 
1898.  The  deposits  are  confined  to  a  narrow  belt  along  the  ea.stern 
slope  of  Mount  Pinos,  in  the  extreme  northeast  corner  of  the  county, 
and  are  classed  among  the  few  important  borax  deposits  of  the  United 
States. 

Three  important  mines  have  been  developed  in  the  district,  and  a 
considerable  number  of  other  holdings  have  been  worked.  These 
mines  lie  in  the  foothills,  at  the  northern  margin  of  Lockwood  Valley, 
at  the  headwaters  of  Piru  Creek.  They  are  known  as  Columbus, 
Russell,  and  Frazier  Mines.  The  mines  are  at  present  inactive,  mainly 
on  account  of  their  distance  from  railroad  transportation,  and  the 
development  by  the  Pacific  Coa.st  Borax  Company  of  large  deposits 
near  Ryan,  Inyo  County,  which  are  more  favorably  situated  in  this 
respect. 

The  colemanite  deposits  occur  within  a  series  of  bedded  rock  forma- 
tions that  have  been  extensively  folded  and  faulted.  In  general,  the 
trend  of  the  outcrop  is  northeast,  and  the  beds  dip  southeastward, 
away  from  the  higher  elevations  in  the  Mount  Pinos  Range.  The  ore 
has  not  been  found  to  any  extent  in  outcrops  on  the  surface. 

Quoting  Mr.  Hoyt  S.  Gale,  who  made  a  detailed  repoi't  on  these 
deposits  in  Bulletin  540,  U.  S.  Geol.  Surv: 

"The  borate-bearing  beds  lie  in  the  sedimentary  rocks  closely  associated  with 
the  basalt   lava   flows      *      *      * 

"Massive  ledges  o£  limestone  occur  w'ithin  these  shale  zones,  particularly  at 
the  Frazier.  Russell,  and  Columbus  properties,  and  appear  to  be  intimately 
associated  with   the  principal  ore  bodies.      •      *      • 
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The  colemanite  of  the  deposits  of  Ventura  County  occurs  in  roughly  lenticular 
bodies  which  are  extremely  irregular  in  outline.  The  greater  part  of  the  ore  is 
massive  and  crystalline,  ranging  from  the  transparent  glassv  crystals  occurring 
here  and  there  to  milky-white  masses.  Most  of  the  deposits  are  dark-gray  to 
blackish  color,  probably  owing  to  included  impurities.  In  general  the  material 
would  be  described  as  a  gray  ore     •      *      » 

"The  gangue  of  the  colemanite  ore  in  Ventura  County  is  chiefly  shale,  with  some 
limestone.  The  limestone  is  believed  to  be  directly  associated  with  the  larger 
ore  bodies.     •     •     • 

"The  outcrop  of  the  colemanite  ore-bearing  zones  may  be  distinctly  traced  at 
least  for  a  certain  distance  at  the  Frazier.  Russell,  and  Columbus  mines,  and  as 
these   are   the   only  occurrences    of   proved   ore  in   depth      •      »      » 

"The  chief  characteristics  of  the  outcrops  seem  to  be  the  occurrence  of  gj-psum 
in  stringer  form,  mainly  interlaminated  in  the  bedding  of  the  fissile  and  crumpled 
shales,  as  a  rule  closely  associated  with  beds  of  basaltic  lava  and  in  the  principal 
ore  bodies  with  ledges  of  massive  travertine-like  limestone.  A  characteristic  of 
the  associated  shales  that  is  conspicuous  in  some  of  the  outcrops  is  the  occurrence 
of   small   rounded   calcareous  concretions   or    'buttons'     •     »     •     •• 

Columbus  Mine  comprises  one  patented  elaini  of  160  acres,  and  ten 
unpatented  claims  located  in  Sec.  14,  T.  8  N.,  R.  21  W.,  S.  B.  B.  and  M. 
The  mine  is  the  most  northeasterly  of  the  three  developed  mines  of  this 


Gypsiferous  Shales  Containing  Colemanite.     Stauffer,  Ventura  County. 

district.  The  property  was  located  in  1899  and  operated  continuously 
from  1902  to  1907.    Sold  to  the  National  Borax  Company  in  1912. 

This  company  erected  bins  and  a  sorting  plant ;  also  a  rotary  roaster 
six  feet  in  diameter  by  sixty  feet  in  length,  jaw  crusher,  and  screens 
were  installed.  Crude  oil  was  used  as  fuel.  Shut  down  in  1913  and 
has  since  been  idle.  Owner,  United  States  Borax  Company  of  West 
Yiry:inia ;  C.  B.  Zabriskie,  president. 

Workings  consist  of  a  vertical  shaft  and  numerous  tunnels,  all  of 
which  are  caved. 

The  orebody  is  associated  with  massive  limestone  wliich  outcrops  in 
the  gulch  just  above  the  mine.  This  ledge  strikes  northeast  and  stands 
nearly  vertical.  Production  from  this  property  began  in  1902,  and 
it  is  reported  to  have  produced  9000  tons  of  crude  ore  up  to  1907, 
after  which  the  property  was  shut  down.  Practically  all  equipment 
has  been  junked  and  is  being  sold.  Only  asses-sment  work  is  being 
done  on  the  unpatented  claims. 

Bibl:  U.  S.  Geol.  Surv.  Bull.  540,  p.  448. 
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Frazier  Mine  is  situated  about  midway  between  Seymour  and  Bitter 
creeks,  being  located  southwest  of  the  Russell  Mine.  It  comprises 
twenty  patented  claims.  Owned  by  the  United  States  Borax  Company ; 
C.  B.  Zabriskie,  president. 

This  mine  was  the  first  property  located  for  borax  in  the  district 
and  has  the  most  extensive  underground  development.  The  first  loca- 
tions were  filed  in  1898,  and  the  work  developed  was  undertaken  soon 
afterward.s.  The  mine  first  reported  production  in  1899,  and  was  a 
producer  until  1907,  when  operations  were  suspended.  It  is  estimated 
that  the  total  amount  of  crude  ore  shipped  from  this  property  has  been 
about  25,000  tons. 

The  main  workings  are  confined  to  Sec.  14,  T.  8  N.,  R.  21  W.,  S.  B. 
B.  and  M.  The  orebody  was  worked  by  a  number  of  tunnels,  the 
main  one  being  1700  feet  long.  These  are  driven  along  the  course  of 
the  vein.    The  outcrop  of  the  ore-bearing  zone  is  represented  by  a  thick- 


Iciiss.ll    Borate   Mine.      Stauffer,    Ventura   County. 

ness  of  40  feet  or  more  of  thin  bedded  gypsiferous  shale,  which  includes 
a  ledge  of  fractured  limestone  some  12  feet  thick.  The  orebodies  are 
lenticular,  often  averaging  14  feet  in  width.  The  ore  consists  chiefly 
of  whitish  or  grayi.sh  crystalline  material  which  is  a  massive  colemanite. 
All  equipment  on  the  property  has  been  dismantled  and  sold. 
Bibl :  U.  S.  Geol.  Surv.  Bull.  540,  p.  443. 

Russell  Mine  lies  between  the  Columbus  and  Frazier  Mines,  in 
Seymour  Canyon,  and  comprises  200  acres  near  the  middle  of  Sec.  14, 
T.  8  N.,  R.  21  AV.,  S.  B.  B.  and  M.  Owned  by  the  Russell  Borate 
Mining  Company,  624  California  Street,  San  Francisco. 

The  workings  consist  of  the  main  shaft  200  feet  deep,  with  levels 
I  at  50',  100',  and  200'.  The  200-foot  level  is  the  main  working  level. 
I  It  is  450  feet  long  running  N.  16"  W.,  and  strikes  the  orebody  at  319 
:  feet.  The  ore  developed  on  this  level  strikes  N.  75'^  W.,  and  dips  60° 
;  S.    It  has  been  developed  on  three  sides  by  drifts.     A  winze  was  sunk 
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from  the  200-foot  level  and  is  said  to  be  in  ore  to  a  depth  of  50  feet. 

The  orebody  in  the  mine  is  included  in  a  section  of  shale  and  lime- 
stone interbedded  in  the  ba.saltie  flow  rocks,  the  whole  series  having 
about  a  dip  of  60°  S.  The  orebodies  are  very  irregularly  distributed  in 
the  ore-bearing  zone.  The  ore  consists  of  glassy  crj'stalline  colemanite, 
mostly  massive,  varving  from  white  to  black  in  color,  and  is  so  mingled 
with  limestone  that  it  varies  from  nearly  pure  colemanite  to  limestone 
masses  containing    blotches  of  colemanite. 

Equipment  consists  of  25-ton  borax  drying  furnace,  sorting  bins, 
compressor,  blacksmith  shop,  store,  and  other  buildings.  This  is  the 
only  mine  at  which  the  equipment  is  kept  in  good  condition.    Idle. 

Bibl:  U.  S.  Geol.  Surv.  Bull.  540,  p.  445. 

Other  Deposits  and  Prospects:  Considerable  prospecting  has  been 
done,  and  a  great  many  claims  have  been  located  along  the  gypsiferous 
shales  interestratified  with  basaltic  lava  flows  that  are  exposed  in  the 
lower  part  of  the  canyon  of  Bitter  Creek,  west  of  the  Frazier  mine.  It 
is  rejjorted  that  some  ore  was  mined  and  shipped  from  this  area.  All 
workings  are  caved. 

The  borate-bearing  beds  which  are  exposed  on  the  south  side  of 
Cudd.v  Canyon,  at  the  foot  of  Prazer  Mountain  in  Sees.  34  and  35,  T. 
9  N.,  R.  20  AV..  in  Kern  Count.v,  extend  southwestward  through 
Seymour  Creek,  Bitter  Creek,  and  west  of  the  North  Fork  of  Lockwood 
Creek.  A  large  number  of  locations  have  been  made  along  this  belt, 
and  considerable  prospecting  has  been  done. 

The  shales  are  again  exposed  in  the  Upper  Valley  of  Se.vmour  Creek 
above  Russell  mine.  A  considerable  amount  of  development  work  ha^ 
been  done  in  this  area,  but  no  ore  developed. 

In  the  past  a  number  of  prospect  tunnels  were  driven  along  an 
outcrop  of  the  gypsiferous  shales  on  the  iliddle  Fork  of  Lockwood 
Creek,  and  it  is  stated  that  several  cai-s  of  colemanite  were  shipped 
from  this  point. 

Some  prospecting  has  been  done  for  ])orate  ores  on  the  can.von  of  the 
North  Fork  of  Lockwood  Creek.  It  is  stated  that  160  tons  of  ore  were 
shipped  from  a  deposit  on  the  west  side  of  the  creek.  The  prospects 
along  this  creek  are  in  g.vpsiferous  shales  underlying  the  lava  flows. 
These  shales  and  lava  flows  outcrop  westward  from  the  North  Pork  for 
a  considerable  distance,  probably  as  far  as  Diy  Canyon. 


The  cla.v  deposits  of  Ventura  County  are  mostly  low-grade  clays 
which  include  the  adobe  clays,  common  red  brick  and  tile  clays,  and 
shales.  The  adobe  cla.vs  are  extremel.y  strong  plastic  claj's  that  slake 
readily  when  wet  to  a  very  stick.v.  pasty  mass,  and  become  hard  on 
drying.  A  supply  of  fairly  goad  clay  and  gray  and  blue  shale  is  found 
at  a  number  of  points  in  Ventura  County. 

A  low  rounded  hill  located  northwest  of  Montalvo  Station,  and  west 
of  the  Los  Angeles-\'entura  Highway,  contains  beds  of  red  vitrified 
clay.    This  clay  is  suitable  for  the  manufacture  of  vitrified  brick. 

On  the  southwestern  slope  of  Sulphur  Mountain,  west  of  Santa  "Paula 
Creek  are  beds  of  blue  and  gray  plastic  shale  with  an  overburden  of 
adobe  that  is  suitable  for  the  manufacture  of  common  red  brick  and 
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building  tile.  These  deposits  are  being  develoi)ed  three  miles  north  of 
the  city  of  Santa  Paula,  on  the  Santa  Paula-Ojai  road. 

Extensive  beds  of  yellow  and  blue  plastic  shale  are  found  in  the 
hills  east  of  the  Ventura  River,  al)out  two  miles  north  of  the  city  of 
Ventura.  These  beds  of  shale  have  been  proved  by  drilling  and 
excavating  operations  that  show  they  extend  north  of  the  city  limits  of 
Ventura  to  Canada  de  San  Joaquin.  Where  these  deposits  are 
being  developed  the  hill  rises  above  the  floor  of  the  valley  to  an 
elevation  of  500  feet.  The  clays  are  .suitable  for  the  manufacture  of 
common  red  brick,  roofing,  building  and  drain  tile. 

An  extensive  helt  of  diatomaceous  .shale,  which  has  a  general  strike 
to  the  northwest,  is  exposed  on  the  Ventura-Ojai  road  between  Canada 
Larga  Canyon  and  San  Antonio  Creek.  These  deposits  may  prove 
of  commercial  importance  for  the  manufacture  of  light  insulating  brick. 

Deposits  of  montmorillonite  occur  in  a  belt  of  diatomaceous  shales 
on  the  Ventura-Ojai  road  five  to  nine  miles  north  of  Ventura.  Mont- 
morillonite is  a  clay-like  variety  of  kaolin,  containing  a  great  amount 
of  combined  water.  It  is  a  form  of  halloysite,  hydrous  silicate  of 
alumina.  The  material  is  quite  soft,  is  white,  gray,  and  red,  has  a 
soapy  feel,  and  disintegrates  when  exposed  to  air.  It  is  of  commercial 
value  for  cleaning  compound,  softening  of  water,  as  a  paint  filler,  and 
is  used  in  the  nil  refineries  as  a  pni'ifier  of  oils. 

BRICK  AND  TILE. 

Only  two  producers  of  brick  and  tile  are  operating  in  the  county. 

Anderson  i&  Harddson  Pressed  Brick  Compamj;  J.  C.  Hardison, 
president;  G.  A.  Anderson,  secretary,  Santa  Paula.  The  plant  is 
three  miles  north  of  Santa  Paula,  on  the  Santa  Panla-Ojai  road.  The 
clay  u.sed  is  a  gray  plastic  shale,  which  is  hauled  from  a  hill  west  of 
Santa  Paula  Creek  by  a  Fordson  tractor  and  scraper. 

The  material  from  the  storage  hopper  is  elevated  by  a  bucket  elevator 
to  a  pulverizer,  and  is  then  passed  over  a  12-mesh  incline  screen.  The 
minus  12-mesli  material  goes  to  the  mixer;  the  oversize  is  returned  to 
the  pulverizer.  From  the  mixer  the  material  goes  to  a  Berg  Brick 
Press.  From  the  press  the  bricks  are  loaded  on  hand  trucks  and 
transported  to  the  yard,  where  they  are  burned  in  open  kilns.  Natural 
gas  is  used  for  fuel.  The  capacity  of  the  plant  is  15,000  brick  per  day. 
Ten  men  are  employed. 

Peoples  Lumber  Company,  Ventura;  J.  M.  Sharp,  manager,  has 
installed  a  new  brick  and  tile  plant  two  miles  north  of  Ventura.  The 
deposit  being  worked  is  a  yellow  and  blue  plastic  shale,  and  is  located 
in  the  hills  east  of  the  Ventura  River.  The  Ventura  Excavating  Com- 
pany delivers  this  clay  from  the  clay  bank  where  it  is  loaded  into 
trucks  by  means  of  .steam  shovels  and  hauled  a  short  distance,  then 
dumped  through  a  chute  into  a  storage  bin.  The  material  from  the 
bins  is  conveyed  to  a  Potts  disintegrator  and  rolls.  From  the  rolls 
the  ground  product  is  elevated  by  bucket  elevator  to  a  piano  wire 
screen.  Through-size  goes  to  a  storage  bin,  oversize  being  returned 
to  the  rolls.  From  the  bin  the  material  is  fed  by  automatic  feeder  to 
the  pug-mill,  and  then  it  goes  to  the  claj^  auger  machine.  From  the 
clay  auger  machine  the   material   passes   to   a   revolving   wii'e-cutting 
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machine.     Brick  and  tile  is  then  transported  to  drying  sheds,  where 
they  are  dried  by  hot  air. 

The  plant  has  a  capacity  of  20.000  brick  and  25.000  tile  per  da}^ 
The  brick  and  tile  are  burned  in  open  kilns.  Natural  gas  is  used  as 
fuel.  The  company  manufactures  common  red  brick,  building  and  drain 
tile,  and  roofing  tile.  When  operating  to  capacity  fifteen  men  are 
employed. 

Ventura  Excavating  Company,  H.  Love  and  J.  McDonald.  Ventura. 
The  company  is  operating  a  clay  bank  two  miles  north  of  Ventura,  on 
the  hill  east  of  the  Ventura  River.  The  deposit  is  a  blue  plastic  shale, 
which  has  been  opened  up  for  a  di.stance  of  about  500  feet.  Two  steam 
shovels  are  being  operated,  and  the  company,  besides  furnishing  clay 
to  the  Peoples  Lumber  Company's  brick  plant,  also  sells  the  clay  to 
oil  companies  operating  in  the  Ventura  field.  The  clay  is  being  used 
for  mud  fluid  in  the  drilling  of  the  oil  wells  in  the  Ventura  field. 


Beds  of  Diatomaceous  Earth,   South  Mountain,   Ventura   County. 

Equipment  consists  of  two  steam  shovels  and  four  trucks.  Ten  men 
are  employed. 

DIATOMACEOUS  EARTH. 

South  Mountain  Deposit.  Thinly  laminated  beds  of  yellowish  white 
diatomaceous  earth  outcrop  along  the  south  slope  of  the  mountain  at 
an  elevation  of  2000  feet.  These  beds  strike  east  and  dip  60-  N.  Six 
placer  mine  locations  consisting  of  800  acres  have  been  made  along  the 
exposures  which  are  located  in  Sees.  19  and  20.  T.  3  N..  R.  20  W.,  and 
Sec.  24,  T.  3  N.,  R.  21  W.  Joshua  Stockton  and  associates  of  Santa 
Paula  are  the  owners. 

These  exposures  are  prominent  and  outcrop  boldly  for  over  two 
miles ;  and  the  beds  have  a  probable  thickness  of  1000  feet.  The  owners 
have  made  a  large  number  of  opencuts  along  the  outcrops,  and  a  num- 
ber of  trails  have  been  built,  which  also  exposed  the  material.  This 
material  is  white,  gray,  ard  yellow  in  color,  and  if  closer  to  railroad 
transportation,  would  be  ot  commercial  importance. 
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GTPSUM. 

Deposits  of  gj-psmn  occar  interbedded  with  diatomaeeous  shales  on 
the  low  divide  between  Upper  and  Lower  Ojai  YaUeys,  on  South 
Mountain  and  Oak  Ridge.  Owing  to  the  association  of  the  gj-psum 
with  clay  and  other  impurities,  the  deposits  have  not  been  worked  in 
recent  years. 

Ojai  Gypsum  Mint  is  three  miles  east  of  Ojai  on  a  low  divide  that 
separates  the  two  Ojai  valleys.  The  deposit  was  worked  in  1890  by 
the  Taeama  Calcium  Company,  which  sank  a  shaft  and  did  con.siderable 
drifting.  The  gypsum  developed  in  the  workings  Ls  said  to  have  con- 
tained numeroas  smaU  stringers  of  black  clay.  This  made  hand  sort- 
ing necessary,  and  the  property  was  abandoned.    Workings  caved. 

Bibl:  State  Mineralogist's  Reports  Vm,  p.  688:  Ball.  38,  p.  288. 
U.  S.  GeoL  Surv.  Bull.  223,  p.  122. 

South  Movniain  Deposit,  owner.  Jo.shua  Stockton,  Santa  Paula.  The 
deposit  is  located  on  the  south  slope  of  South  ilountain  at  an  eleva- 
tion of  2(X)0  feet,  about  four  miles  south  of  Santa  Paula.  The  g>"psum 
occurs  interbedded  with  the  diatomaeeous  shales,  is  soft  and  white,  and 
ma.s.sive  but  granular  in  texture.    Undeveloped. 

Sunset  Plaster  and  Cement  Companij,  Fillmore,  worked  a  deposit  of 
gv-psum  in  Sees.  12  and  13.  T.  3  X.,  R.  20  W..  S.  B.  B.  and  M..  four 
miles  by  road  south  of  FUlraore.  The  gypsum  occurs  interbedded 
with  diatomaeeous  shales  which  strike  east  and  west  with  a  flat  dip 
to  the  north.     The  gj'psum  is  white  and  ma.ssive. 

This  deposit  is  reported  to  have  produced  10,000  tons,  and  was 
operated  from  1911  to  1915.    Idle. 


IJME.STOXZ. 

The  only  known  deposits  of  limestone  of  commercial  importance  are 
beds  outcropping  in  Matilija  Canyon.  The  most  prominent  beds  occur 
a.s.sociated  with  clay  and  lime  shales,  southwest  of  ilatiUja  Creek,  and 
have  a  general  east  and  west  strike.  This  belt  of  limestone  is  two  miles 
north  of  Matilija  Springs,  and  the  outcrops  are  exposed  for  a  distance 
of  several  miles.  North  of  Lyons  Springs,  on  the  north  side  of  the 
Canyon  is  another  prominent  outcrop  of  limestone,  which  can  be  traced 
for  several  thousand  feet.  This  material  is  said  to  be  a  natural  rock 
cement. 

Argilla  Group  of  Claims  is  localed  in  Sees.  23  and  24,  T.  5  X..  R. 
24  W.,  S.  B.  B.  and  M..  nine  miles  northeast  of  Ojai.  Owner,  E. 
Duryea.  Hollingsworth  Bldg.,  Los  Angeles. 

A  ma.ssive  bed  of  limestone  striking  east,  and  dipping  south,  is 
exposed  on  the  south  side  of  the  canyon.  This  deposit  has  been  recently 
sampled  and  the  rock  is  said  to  be  excellent  natural  cement.  An 
analysis  of  an  average  sample  as  given  by  E.  Duryea  is  as  follows : 

Smca 16.015% 

Aluminum  and  Iron  Oxide 5.320% 

Lime    42.630% 

Magnesia     1.119% 

Carbon    dioxide 34.190% 
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A  good  wagon  road  goes  as  far  as  Lyons  Springs,  and  a  good  trail 
for  the  remaining  distance. 

MatUija  Group  of  Claims  comprises  two  claims  located  in  Sec.  19,  T. 
5  X..  R.  23  W.,  eight  miles  north  of  Ojai.  Owner,  Joshua  T.  Stockton 
and  J.  A.  Barry  of  Santa  Paula. 

Beds  of  hard  blue  limestone  are  exposed  along  the  top  of  the  ridge 
north  of  Matilija  Canyon,  about  one-half  mile  north  of  Lyons  Springs. 
The  outcrop  of  blue  limestone  .strikes  east  and  west,  and  is  about  75 
to  100  feet  in  thickness.  This  outcrop  is  exposed  for  a  distance  of 
about  one-half  mile.  In  a  side  canyon  below  the  outcrop  are  exposures 
of  lime  shale.  The  rock  is  said  to  be  an  excellent  natxiral  cement. 
Undeveloped. 

Tfntura  Cenunt  Company  Deposii.  This  deposit  is  one  mile  above 
Vickers  Hot  Springs  and  12  miles  north  of  Ojai.  Holdings  comprise 
500  acres  of  patented  land,  located  in  Sees.  22.  23.  26.  and  27.  T.  5  N., 
R.  25  W.,  S.  B.  B.  and  M.  Owner.  Ventura  Cement  Company :  Freder- 
ick Hartman.  president ;  Alfred  Roth,  vice  president :  Frederick  Shel- 
don, secretary.  Ventura. 

Outcroppings  of  beds  of  limestone  are  exposed  in  a  side  canyon 
south  of  ilatUi.ja  Creek,  one  mile  above  Vickers  Hot  Springs.  These 
deposits  are  undeveloped,  but  of  such  extent  as  to  be  of  great  potential 
value.  The  rock  is  stated  to  be  an  excellent  natural  cement.  An 
analysis  of  this  limestone  has  l)een  made  by  the  U.  S.  Testing  Labora- 
tory- of  St.  Louis,  and  also  by  the  Riverside  Portland  Cement  Company. 

Analyses   of   Natural    Cement    Rock. 

Made  by  U.  S.  Testing  Laboratory  of  St.  Louis. 

Per  cent  Per  cent 

SUica     10.S2  S.68 

Alumina    4.34  2.20 

Magnesia     1.66  1.27 

Carbon    dioxide 36.47  37.89 

Lime    47.13  48.80 

Totals    100.42  99.84 

FOSSnjFEROrS  LIMESTOXE. 

Gillibrand  Limestoiu-  Deposit,  located  five  miles  north  of  Santa 
Susana.  a  station  on  the  Southern  Pacific  Railroad,  in  Sees.  17  and  18. 
T.  3  X..  R.  17  W.,  S.  B.  B.  and  M.  Owner.  E.  C.  GUlibrand  of  Santa 
Susana. 

Holdings  consist  of  200  acres,  of  which  100  acres,  located  in  Sec.  18 
is  under  lease  to  the  Tentura  County  Lime  and  Fertilizer  Company  of 
Santa  Paula,  California.  J.  6.  Leavans,  president :  Charles  Wright, 
secretary. 

A  massive  bed  of  fossiliferous  limestone  is  exposed  on  the  western 
slope  of  the  Santa  SvLsana  Mountains,  north  of  Simi  Valley.  The 
general  strike  of  the  marine  shell  lime  belt  is  northeast,  with  a  dip 
of  30-  to  the  southeast.  The  exposure  on  the  property  is  about  3000 
feet  in  length,  and  has  an  average  width  of  300  feet.  It  is  a  decom- 
posed shell  deposit  of  lime.    Analysis  by  Smith  Emery  Company : 

CaO    34.64% 

Co. 42.86% 

CaCo,     97.30% 

P.Os 07  to  .33% 

Insoluble    2.07% 
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The  material  is  suitable  for  fertilizer,  and  has  been  used  to  some 
extent  bv  citrus  growers  of  the  county. 


A  deposit  of  muscovite  occurs  on  the  northeastern  slope  of  Alamo 
Mountain,  in  Sees.  12,  13.  and  24,  T.  7  N.,  R.  20  W.,  S.  B.  B.  and  M. 
The  country  rock  is  granite,  gneiss,  and  mica  schist.  The  mica  occurs 
in  a  feldspar  gangue.  between  a  granite  hanging  and  a  mica-schist 
footwaU.  It  is  said  that  some  sheets  of  mica  3x4  inches  were  mined, 
but  that  the  product  was  mostly  scrap  mica.  The  deposit  was  devel- 
oped by  the  Mount  Alamo  Mica  Company  of  San  P'raneisco  in  1907. 
Workings  caved.    Abandoned. 

MINERAL    PAINT. 

South  Mountain  Deposit.  Beds  of  soft  red  shales  are  exposed  on  the 
north  slope  of  South  Mountain.  The  thickness  of  the  beds  is  about  60 
feet,  and  they  extend  for  several  hundred  feet.  The  material  is  of 
uniform  brick  red  color,  and  pulverizes  readily  upon  crushing,  leaving 
little  or  no  grit. 

There  was  a  small  production  from  the  deposit  in  1923.  The  prop- 
erty has  been  in  litigation. 

MOLDING  SAND. 

Deposits  of  molding  sand  occur  on  a  ridge  north  of  Ventura.  The 
.sand  is  exposed  in  Buena  Vista  Canyon,  and  also  in  another  canyon  tp 
the  east  on  the  McElrea  Ranch.  The  sand  is  very  fine-grained,  has 
a  good  bond,  and  has  been  used  in  local  foundries.  A  considerable 
tonnage  has  been  shipped  to  Los  Angeles. 

Ventura  Velvet  Moldine)  Sand  Deposit  is  located  within  the  city 
limits  of  Ventura,  on  a  ridge  south  of  Buena  Vista  Canyon,  a  mile 
north  of  the  Southern  Pacific  Railroad  Station,  at  Ventura.  Owner. 
Charles  A.  Cole.  Ventura.  California.    Holdings  consist  of  28  acres. 

A  bed  of  unconsolidated  sandy  loam  and  fine-grained  sand,  said  to 
be  100  feet  thick  is  exposed  in  the  canyon.  The  quarry  is  200  feet 
in  length  and  75  to  100  feet  in  height.  The  material  is  handled  with 
scrapers  to  the  bins,  then  screened  through  No.  4  mesh  revolving 
screen,  oversize  going  to  a  set  of  rolls. 

Qualitj' :  The  sand  is  very  fine-grained.  About  96  per  cent  of  the 
sand  will  pa.ss  through  100  mesh,  and  48  per  cent  through  200  mesh. 
The  sand  has  a  good  bond. 

Analu»i8. 

Silica 66.25% 

Iron   oxide   8.75% 

Altuninum    oxide    12.75% 

Calcium    oxide    3.07% 

Magnesium  oxide 2.70% 

AUtalies    2.40% 

Loss    in    ignition    and    undetermined 4.33% 

Total   100.25% 
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PETROLEUM  AXD  NATURAL  GAS. 

Ventura  County  production  of  petroleum  for  the  year  1923  amounted 
to  3,610,79i  barrels  valued  at  $4,109,084.  In  addition  to  this,  natural 
gas  was  reported  as  valued  at  $470,261. 

The  producing  oil  tields  occur  iu  the  south  central  portion  of  the 
county.  The  principal  productive  fields  of  the  county  are  Barsdale, 
Ojai,  Piru,  Santa  Paula,  Sespe,  Simi,  South  Mountain,  and  Ventura. 
For  detailed  description  of  the  different  oil  fields  of  the  county,  see 
Bulletin  No.  69,  'Petroleum  Industry  of  California';  also  State  Oil 
and  Gas  Supervisor's  Annual  Keports. 

Bibl:  State  Mineralogist's  Reports  VII,  p.  101;  VIII,  p.  684;  XII, 
p.  357;  XIII,  p.  585:  Bulletins  11,  19,  32,  63,  69,  and  89. 
U.  S.  Geol.  Surv.  Bulletins  309,  691m,  753.  Summary  of  Opera- 
tioTi^.  Cnlifoniia  Oil  Fields,  Vol.  .^.  No.  8:  Vol.  10,  No.  5. 


Boulders  of  Brown  Sandstone.     Sespe  Canyon.  Ventura  County. 
PHOSPHATES. 

Small  deposits  of  white  phosphates  occur  along  the  top  of  South 
Mountain,  four  miles  south  of  Santa  Paula,  on  the  homestead  of  Joshua 
Stockton.  These  phosphates  are  in  a  thin  strata  scattered  through 
the  soft  sandstone  which  crumbles  readily  in  the  hand.  The  owner 
reports  that  samples  of  the  material  sent  to  Los  Angeles  for  analysis 
contained  5  per  cent  calcium  phosphate.    Undeveloped. 

SANDSTONE. 

The  sandstone  industry  of  the  county  has  greatly  decreased  in  the 
past  few  years,  and  only  one  quarry  remains  at  which  any  stone  has 
recently  been  quarried.  For  many  years  building  stone  was  quarried 
from  the  large  boulders  and  broken  slabs  of  the  Sespe  brownstone  in 
Sespe  Canyon.  This  is  a  hard  brown  sandstone,  uniform  in  texture 
and  color  and  very  resistant  to  weathering,  as  shown  by  the  bold  out- 
cropping ledges  and  the  fresh  siirfaces  of  the  broken  slabs.  Massive 
beds  of  buff-colored  sandstone  outcrop  two  miles  east  of  Santa  Susana. 
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Beds  of  white  siliceous  sandstone  outcrop  in  Matilija  Canyon.  Some 
building  stone  was  cut  from  the  boulders  of  this  tough  sandstone  at 
"Wheelers  Hot  Springs  for  local  use. 

Santa  Stisana  Quarry  is  located  in  Sec.  16,  T.  2  N.,  R.  17  W.,  S.  B.  B. 
and  M.,  two  miles  east  of  Santa  Su.sana.    Massive  beds  of  buff-colored 


vn   Sandston- 


Ventura  County. 


sandstone  were  quarried  by  the  Southern  Pacific  Railroad  Company, 
and  the  stone  used  for  rip-rap  work  along  the  road  bed.  The  sandstone 
proved  to  be  too  soft  for  this  purpose.    Idle. 

Bibl:  Bulletin  38,  p.  327. 
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Sespe  Canyon  Brownstone  Quarrij  is  in  See.  35.  T.  5  X.,  K.  20  W., 
and  Sec.  2,  T.  4  N.,  R.  20  W..  S.  B.  B.  and  M.  Georg,^  J.  Henley, 
Sespe,  owner. 

The  quarry  is  five  miles  north  of  Brownstone,  a  station  on  the 
Southern  Pacific  Railroad.  The  brown  .sandstone  is  exposed  on  both 
sides  of  the  Sespe  River.  It  is  also  exposed  iu  the  small  tributary 
canyons  such  a.s  Coldwater  Canyon,  east  of  the  river.  On  the  north 
side  of  the  river  the  bro\vTi  sandstone  occurs  in  heavy,  ma.ssive  beds, 
with  two  sets  of  nearly  rectangular  .joint  planes,  so  that  it  lies  in 
huge  cubical  blocks  which  have  a  gentle  dip  to  the  north  and  east. 
The  brownstone  series  consist  of  sandstones,  shales,  and  conglomerates, 
with  a  total  thickness  of  800  feet  or  more.  On  the  hill  west  of  the 
river  about  800  feet  above  it.  the  shales  have  been  eroded,  exposing 
the  top  of  the  sandstones  over  a  large  area.  A  number  of  water- 
courses have  cut  deep  tributary  canyons  into  this  hill,  exposing  the 
edges  of  sandstone  layers  from  15  to  20  feet  thick,  and  in  places 
forming  perpendicular  cliiTs  from  30  to  50  feet  in  height. 

Good  quarries  of  excellent  brownstone  could  be  opened  at  many 
places  in  this  hill.  The  stone  is  a  typical  brownstone:  the  coarser- 
grained  varieties  have  a  rich  purplish-brown  color,  and  the  finer- 
grained  stone  is  a  light  reddish  brown.  Very  little  stone  has  been 
cut  from  the  sandstone  layers,  and  most  of  the  material  shipped  has 
been  quarried  from  boulders  iu  Sespe  Canyon.  This  material  has 
been  used  in  a  great  many  buildings  in  diflferent  cities  in  California. 
Six  thousand  cubic  feet  of  the  stone  were  used  in  the  Methodist 
Episcopal  Church  at  Pasadena  during  1924. 

Massive  beds  of  hard  white  siliceous  sandstone  are  exposed  on  the 
north  side  of  Coldwater  Canyon.     Only  a -small  amount  of  stone  has 
been   quarried   from   this   deposit.      This   white   sandstone   rests   con- 
formably on  the  bro^^^lstone.    Only  assessment  work  has  been  done. 
Bibl :  Bull.    Xo.  11,  p.  26 ;  Xo.  19.  p.  94 ;  Xo.  38,  pp.  142-145. 

STOXE  INDUSTRY. 

The  rapid  growth  of  the  cities  and  towns  of  Ventura  Coiinty  has 
caused  an  increased  demand  for  building  materials,  especially  crushed 
rock,  sand,  and  gravel.  These  materials  are  also  used  for  construction 
of  buildings,  concrete  and  road  work.  A  number  of  gravel  and  sand 
plants  are  under  operation  on  the  Santa  Clara  and  Ventura  Rivers. 

CRUSHED  ROCK.  SAKD,  AND  GRA\-EL  PLANTS. 

Saticoy  Bock  Company,  A.  G.  Wright,  president;  W.  F.  Blaekie, 
secretary;  A.  H.  Stovall.  manager,  Saticoy.  The  crushing  plant  is 
located  on  the  Santa  Clara  River,  one  mile  southeast  of  Saticoy.  The 
company  controls  1000  acres  along  the  river.  The  capacity  of  the  plant 
is  550  yards  per  nine-hour  day. 

The  gravel  from  the  pits  is  loaded  into  a  train  of  three  side-diunp 
cars,  having  a  capacity  of  four  yards  each,  by  a  Byers  ]\Iodel  Xo.  10 
bucket  hoist.  The  cars  are  hauled  b\-  a  Plymouth  7-ton  gasoline  motor 
to  storage  bins,  where  they  are  dumped  over  a  grizzley,  the  bars  being 
spaced  ten  inches  apart. 

All  boulders  that  will  not  pass  the  grizzly  are  stored  in  the  yard. 
From  the  receiving  bins  the  10-iuch  and  finer  gravel  is  transported 
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by  30-inc'h  belt  conveyor  to  a  No.  4  Universal  crusher,  where  it  is 
crushed  to  pass  a  3-incli  ring.  The  product  from  the  crusher  is  elevated 
by  bucket  elevator  to  a  Gilbert  system  of  screens.  The  oversize 
iiiaterial  from  the  screening'  plant  goes  to  a  Weston  Gyratory  crusher, 
and  is  re-elevated  to  the  screening  plant.  The  material  passes  through 
Gilbert  revolving  screens,  making  the  following  products:  2V',  If", 
1]",  V'  to  I",  and  sand.    The  sand  goes  to  two  12-inch  log  washers. 

The  capacity  of  the  storage  bunkers  for  the  product  is  480  yards. 
Trucks  are  loaded  by  means  of  gates  from  each  bin.  Electric  power 
is  used  to  operate  the  plant,  the  total  power  being  137  horsepower.  The 
cost  of  operation  varies  from  50  to  60  cents  per  yard.  Eight  men 
are  employed. 

Ventura  Rock  and  Sa)id  Compann,  W.  T.  Rodman.  Ralph  T.  Ogilvie, 
and    John    Ward    of    Vcntui'a,    owners.      The    company    operates    two 


Saticoy  Rock  Company  Gravel  Plant.     Saticoy.  Ventui'a  Countj'. 

plants;  one  is  located  on  the  Santa  Clara  River,  one-half  mile  south 
of  Montalvo;  the  other  on  the  Ventura  River  within  the  city  limits 
of  Ventura.  No.  2  Plant.  At  the  Montalvo  plant  the  material  is 
taken  from  the  river  and  Ls  hauled  by  scrapers  to  the  hopper.  It  then 
passes  through  a  No.  2  Universal  crusher;  the  crushed  material  is 
elevated  to  a  revolving  screen,  where  it  is  screened  dry.  Products 
produced  are  2",  li",  V'-l",  and  sand.  Capacity  of  the  plant  is  150 
yards  per  nine-hour  day.    Six  men  are  employed. 

No.  1  Plant.  This  plant  is  located  li  miles  east  of  the  bridge  on 
the  Ventura-Santa  Barbara  Highway,  ou  the  Ventura  River.  Boulders 
and  rock  are  hauled  from  the  river  bed  by  wagons  to  the  hopper,  where 
it  passes  to  a  No.  3  Austin  crusher  and  is  crushed  to  pass  a  2-inch 
ring.  The  crushed  product  is  elevated  to  revolving  screens.  The 
products  made  are  1|",  1|",  1",  and  V'-Y'-     The  capacity  of  the  plant 

1  is  50  yards  per  nine-hour  da.v.     A  20-h.p.  motor  drives  the  plant.     Six 

;  men  are  employed. 
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OIL  FIELD  DEVELOPMENT  OPERATIONS. 

R.  D.  BUSH,  State  Oil  and  Gas  Supervisor. 

From  January  25,  1925,  to  and  including  April  11,  1925,  the  following  new  wells  i) 
ready  to  drill: 


reported  as 


Company 


Twp.    Range 


FRESNO  COUNTY: 

Pacific  Oil  Co -- 

Penn  Coalinga  Petroleum  Co.. 

Premier  Oil  Co 

ZierOilCo 


KERN  COUNTY: 
Elk  Hills  Development  Co.. 


Pacific  Oil  Co.. 
Pacific  Oil  Co.. 
Pacific  Oil  Co.. 
Standard  Oil  Co.. 


Union  Oil  Co 

Kern  29  Oil  Co.._ -- 

Marland  Oil  Co 

MarlandOilCo 

C.  E.  and  S.  T.  Vermilyea 

Wilmar  Oil  Co. 

Wilmar  Oil  Co 

OleoFluo  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Washington  Petroleum  Corp... 

Balboa  Oil  Co 

Balboa  Oil  Co 

Blair  Oil  and  Refinery  Co 

Boston  Pacific  Oil  Co 

Forniax  Oil  Co 

Formax  Oil  Co 

General  Petroleum  Corp 

Gilmore  Oil  Co 

Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.- 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Cc- 

Manley  &  McGinn 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Midway  Pacific  Oil  Co 

North  American  Oil  Cons 

North  American  Oil  Cons 

North  American  Oil  Cons 

North  American  Oil  Cons 

North  American  Oil  Cons 

North  .American  Oil  Cons 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co.. _ 

Petroleum  Midway  Co.,  Ltd 

Pinal  Dome  Corp 

The  Ransom  Oil  Co 

St.  Helens  Petroleum  Co.,  Ltd.. 

Standard  Oil  Co 

Atlas  Oil  Co 

B.  B   &  O.  Oil  Co 

C.  J.  Bern,-... 

Frank  O.  Chittenden 

General  Petroleum  Corp 


Kern  County 
Lease  1        21 
Elk  Hills  10 

Cauley  12 
Cauley  14 


Coalinga 
Coalinga. 
Coalinga 
Coalinga. 


Elk  Hills 
Elk  Hills 
Elk  Hills 
Elk  HiUs 

Elk  Hills 

Elk  Hills 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

McKittrick 

McKittrick 

McKittrick 

McKittrick 

Midway 

Midway 

Midway 

Midway 

Midway 

Midwav 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Alidway 

.Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midwav 

Midway 

Midway 

Midway 

Midway 

Midway 

Rlidwav 

Midway 

Midway 

Midway 

Midwav 

Midway 

Midway 

Sunset 

Sunset 

Sunset 

Sunset 

Sunset 
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Sec. 

Twp. 

Range 

12 

11 

24 

35 

12 

24 

35 

12 

24 

35 

12 

24 

1 

11 

24 

36 

12 

24 

36 

12 

24 

28 

11 

20 

28 

11 

20 

28 

11 

20 

21 

30 

21 

25 

1 

15 

3 

4 

13 

33 

3 

13 

33 

3 

13 

32 

3 

13 

3 

4 

13 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

17 

2 

14 

17 

2 

14 

S 

2 

14 

8 

2 

14 

7 

2 

14 

7 

2 

14 

7 

2 

14 

8 

2 

14 

8 

2 

14 

7 

2 

14 

8 

2 

14 

8 

2 

14 

7 

2 

14 

8 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

8 

2 

14 

17 

2 

14 

7 

2 

14 

17 

2 

14 

7 

2 

14 

7 

2 

14 

18 

2 

14 

6 

2 

14 

24 

4 

13 

24 

4 

13 

13 

4 

13 

24 

4 

13 

24 

4 

13 

19 

4 

12 

24 

4 

13 

19 

4 

12 

29 

4 

12 

30 

4 

12 

6 

o 

11 

6 

2 

11 

17 

3 

16 

20 

3 

13 

Well  No. 

Field 

69 

-A 

Sunset 

350 

Sunset 

375 

Sunset 

376 

Milham  Kern 

Sunset 

1 

Sunset 

M.J.M.  &  M. 

58 

Sunset 

M.J.M.  &  M. 

■ii) 

Sunset 

4 

Wheeler  Ridge 

Kern  County 

Lease  2 

IV 

Wheeler  Ridge 

Kern  County 

Lease  2 

IS 

1 

Wheeler  Ridge 
Kern   County 

Fox  Hills  101 

Beverly  Hills 

Dominguez 

7 

Dominguez 

Callender 

0 

Dominguez 

Callender 

I 

Dominguez 

Callender 

12 

Dominguez 

Dominguez 

5 

Dominguez 

\  icivers 

1 

Inglewood 

Vickers 

2 

Inglewood 

Viekers 

5 

Inglewood 

Vickers  8 

Inglewood 

Vickers  9 

Inglewood 

1 

Inglewood 

2 

Inglewood 

3 

Inglewood 

2 

Inglewood 

3 

Inglewood 

Sentous 

2 

Inglewood 

Sentous 

7 

Inglewood 

Moynier 

1 

Inglewood 

Moynier 

3 

Inglewood 

Smith 

1 

Inglewood 

Smith 

•>. 

Inglewood 

Smith 

5 

Cone 

1 

Inglewood 

Cone 

2 

Inglewood 

Cone 

3 

Inglewood 

Cone 

4 

Inglewood 

Cone 

6 

Inglewood 

Lloyd 

1 

Inglewood 

Rindge 

\ 

Inglewood 

L.  A.  Inv.  1 

4 

Inglewood 

L.  A.  Inv.  1 

.>> 

Inglewood 

L.  A.  Inv.  1 

6 

Inglewood 

L.  A.  Inv.  2 

2 

Inglewood 

Vickers  1 

'> 

Inglewood 

\'ickers  1 

3 

Inglewood 

Vickers  1 

4 

Inglewood 

Vickers  2 

1 

Inglewood 

Vickers  2 

2 

Inglewood 

Vickers  2 

3 

1 
1 

Inglewood 
Inglewood 
Inglewood 

O'Donnell  37 

Long  Beach 

Roger 

1 

Long  Beach 

Woodward 

1 

Long  Beach 

Hunt 

1 

Long  Beach 

Wellman 

I 

Long  Beach 

H 

Long  Beach 

O'Donnell 

i8 
1 

Long  Beach 
Long  Beach 

Hutton  Comm 

H 

Long  Beach 

Long  Beach 

Comm. 

2 

Long  Beach 

») 

Montebello 

1 

Montebello 
Newhall 

Rosecrans 

5 

Rosecrans 

KERN  COUNTY— Continued. 

General  Petroleum  Corp 

Midway  Oil  Co 

Midway  Oil  Co 

Midway  Oil  Co 

Milham  Exploration  Co 

Standard  Oil  Co 

Standard  Oil  Co 

General  Petroleum  Corp 

Standard  Oil  Co 

Standard  Oil  Co.l 

Hitchcock  &  Cottle 

LOS  ANGELES  COUNTY: 

Associated  Oil  Co 

Marland  Oil  Co 

Union  Oil  Co. 

Union  Oil  Co _. 

Union  Oil  Co 

The   United   Oil  Co.  and  Henderson 

Petroleum  Corp 

Associated  Oil  Co 

Assc.^Llrd  (111  ro._ 

.\>s,.,rilr,|  (  111   (•„ 

Ay^.nVAlrd  nil   ( '(1 

Ass.,.i;itr,l  (1,1  Co 

O.  R.  Howard  &  Co 

O.  R.  Howard  &  Co 

O.  R.  Howard  &  3o 

Mohawk  Oil  and  Gas  Syn 

Mohawk  Oil  and  Gas  Syn 

Pan  American  Pet.  Co 

Pan  American  Pet.  Co._ 

Petroleum  Midway  Co.,  Ltd 

Petrnlcu,,,  Midway  Co.,  Ltd 

Petrol,  uin  Midway  Co.,  Ltd 

P.-trnl.uii,  Mi.Uvay  Co..  Ltd 

Petrol,  iini  Midway  Co.,  Ltd 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Shell  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co.. 

Standard  Oil  Co 

Standard  Oil  Co._ 

Universal  Consolidated  Oil  Co 

Wilshire  Oil  Co.,  Inc 

Atlas  Drilling  &  Development  Co, 

Hub  Oil  Co..  _ _ 

Hub  Oil  Co 

Hub  Oil  Co.  and  Pugh-Miller  Drilling 

Co 

Hub  Oil  Co.  and  Pugh-Miller  Drilling 

Co.. 

A.  T.  .Jergins  Trust  Co 

Pugh-Miller  Drilling  Co 

Richmond  Oil  Co 

Shell  Co 

Union  Oil  Co _ 

McGinley  Oil  Co 

McGinley  Oil  Co 

Ed  Mayhugh  etal 

Barnsdall  Oil  Co _ 
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Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

LOS  AXGELES  COUNTY— Contd. 

7 
2 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
18 
18 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 

7 
7 
7 
7 
7 
1 

7 

7 
7 
20 

20 

20 

7 

7 
17 
IS 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

7 
11 

8 
16 
16 
16 
16 
15 
30 
30 
30 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

13 
14 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 

13 
13 
13 
13 
13 

13 

13 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
11 
14 
14 
14 
14 
14 
14 
13 
13 
13 

1 
Bilhorn  1 

15 

Athens  1 

Athens  1 

.Whens  3 

1 

2 

3 

9 

10 

11 

1 

\-aughn  1-A 

Vaughn  2-.\ 

Bob  Gerner  1 

Athens  4 

Athens  5 

Athens  fi 

Athens  2-A 

3 

Bvdal  1 

1 

.\thens  1 

.\thens  2 

Athens  Comm.  2 
Athens  Comm.  3 
34 
35 
40 
42 
43 
1 

Dixon  1 

A-1 

.\jiderson 

Western      2 

Athens  1 

2 

1 

•Athens  4 

Maxwell 

Comm.        4 
Maxwell 

Comm.        6 
Maxwell 

Comm .        7 

1 

Green  1 

Chandler  2 

Howard  Park  10 

Howard  Park  11 

Howard  Park   12 

Howard  Park  13 

Howard  Park  14 

Howard  Park   15 

Howard  Park  16 

Howard  Park  17 

Howard  Park  IS 

Howard  Park   19 

Howard  Park  20 

Howard  Park  21 

Trust  3 

1 

Stubbs  1 

Del  Amo  16 

Del  Amo  36 

Del  Amo  42 

Del  .\mo  48 

Del  Amo  54 

Torrance  74 

Poggi  6 

Poggi  7 

Poggi  8 

C  C  M  0  Co.                            

Dominion  Oil  Co --- 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Rosecrans 
Rosecrans 
Rosecrans 

George  F.  Getty,  Inc 

J   Paul  Get  tv                              

Rosecrans 

Rosecrans 

Rosecrans 

Leland  Mitchell 

Rosecrans 

Mohawk  Oil  Co - 

Pan  .\merican  Petroleum  Co 

Rosecrans 

Rosecrans 

Rosecrans 

The  Twin  State  Oil  Co.. 

Rosecrans 

The  Twin  .State  Oil  Co.      

Union  Oil  Co 

Union  Oil  Co -._   

Union  Oil  Co 

Union  Oil  Co _.. 

Union  Oil  Co 

Union  Oil  Co ,_ 

Union  Oil  Co ._ 

Rosecrans 

Union  Oil  Co.- 

Union  Oil  Co.-       

Union  Oil  Co.     -        

Union  Oil  Co 

Union  Oil  Co.     -            - 

Union  Oil  Co. 

Union  Oil  Co.                  

Shell  Co.                        -   -- 

C.  C.  M.  0.  Co. .. 

C  C  M.  0.  Co 

C  C.  M.  0.  Co.  --- 

C  C  M   0  Co. 

C.  C.  M.  0.  Co - - 

C  C   MO  Co.             -       .  -  .   - 
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LOS  .\NGELES  COUNTY— Contd. 

George  F.  Getty,  Inc 

.Marine  Corp... 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

.Selby  &  Root  Co 

Shell  Co. 

Shell  Co 


Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Van  Alen  Oil  Co 

Central  Oil  Co.  of  Los  Angeles. 

Whittier-Strong  Oil  Co 

Antelope  Oil  &  Gas  Co . . 

Midway  Gas  Co 

Russell  Oil  Co 

.Shell  Co 

•Standard  Oil  Co 

Union  Oil  Co 


ORANGE  COUNTY: 

Brea  Canon  Oil  Co 

C  C   M.  O.  Co 

Shell  Co 

Shell  Co ... 

Shell  Co 

Birch  &  Royer 

General  Petroleum  Corp.. 
Julian  Petroleum  Corp 


Petroleum  Midway  Co.,  Ltd 

Shell  Co 

Southern  California  Drilling  Co.. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co ^ 

E.  S.  Bruce 

Interstate  Oil  Corp 

John  E.  Otto 

South  Basin  Oil  Co 

Chicksan  Oil  Co 

Craig  Burns  &  Co 

Standard  Oil  Co. 

Union  Oil  Co.. 

Associated  Oil  Co 

Standard  Oil  Co 


SAN  BE.MTO  COUNTY: 
Henry  Harper 


SAN  BERN.\RDINO  COUNTY: 
The  .\rapahoe  Petroleum  Co 


SAN  LUIS  OBISPO  COUNTY': 


SAN  MATEO  COUNTY: 


Carlson  2 

Klcinmeyer  10-B 

Kleinmeyer  11-B 

Kleinmeyer  16-B 

11 

Fenger  3 

Redondo 

Comm.  4 
Dominguez  12 
Ellinwood  2 
Marble  Lease  2  3 
Torrance  .59 
Torrance  60 
Torrance  61 
Torrance  63 


Stubbs  1 
Hadley  1 

Newlin  1 


37 

96 

Fisher  3 

Orange  3-A 

Pico  3-A 

Nenno  1 

Dabney  4 

Fopnaugh 


Br< 


Davenport  7 
Riegle  3 
Farnsworth  4 
Huntington  B  30 
Huntington  B  31 
Huntington  B  32 
Huntington  B  33 
Huntington  B  34 


Kramer  2   19 

Olinda  1 

Hellman  1 

Ir\-ine  1 


Torrance 
Torrance 
Torrance 
Torrance 
Torrance 
Torrance 
Torrance 
Torrance 

Torrance 
Torrance 
Torrance 
Torrance 
Torrance 

Torrance 

WTiittier 
Whit  tier 
Los  Angeles 
Los  Angeles 
Los  Angeles 
Los  Angeles 
Los  Angeles 
Los  Angeles 


County 
County 
County 
County 
County 
County 


Brea  OHnda 
Brea  Olinda 
Brea  Olinda 
Brea  Olinda 
Brea  Olinda 
Coyote  Hills 
Huntington  Beach 

Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Boach 
Huntington  Beach 
Huntington  Beach 
Huntingto 


Hu 


ington  Be 


Huntingto 

Newport 

Newport 

Newport 

Newport 

Richfield 

Richfield 

Richfield 

Richfield 

Orange  County 

Orange  County 


San  Benito  County 


San  Bernardino  Co. 
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Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

SANTA  BARBARA  COUNTY: 

Union  Oil  Co 

26 
36 

34 
34 

t 

4 
33 

4 
13 

1 
33 
18 
13 

18 
13 

27 
28 
12 
28 
28 
27 
28 
28 
28 

9 
9 
10 

2 
2 
1 
1 
1 
5 
4 
4 
4 
5 
3 
3 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

34 
33 
35 

20 
20 
20 
20 
20 
18 
18 
21 
20 
19 
20 
21 

20 
21 

23 
23 
24 
23 
23 
23 
23 
23 
23 

Escolle  15 

S 

Bradley  3 

7 

9 

2 

3 

1 

Kaar  1 

Landers  2 

E.  P.  1 

1-A 

19 

WiUard  17 

Yale 

Richardson  4 

Santa  Paula  15 

Caldwell  & 

Snyder           1 

Lloyd  15 

Barnard  4-A 

Casitas  1 

Edison  3 

Edison  4 

Goanell  11 

Gosnell  14 

Gosnell  15 

Taylor  8 

Palmer  Union  Oil  Co. 

VENTURA  COUNTY: 

Conejo 

J.  A.  Hess            - - 

J   A   Hess 

Piru 

Piru 

Santa  Paula 

South  Mountain 
South  Mountain 

Union  Oil  Co 

South  Mountain 

Ventura 

E  J   Milev                              

Ventura 

Ventura 

Shell  Co 

\'entura 

Shell  Co.                       .     --- 

Ventura 

Shell  Co - 

Ventura 

Shell  Co                                          

Ventura 

Shell  Co.                   

Ventura 
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SPECIAL  ARTICLES. 


Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California.' 

It  is  anticipated  that  these  special  articles  will  cover  a  wide  range 
of  subjects  both  of  historical  and  current  interest;  descriptions  of  new 
processes,  or  metallurgical  and  industrial  plants,  new  mineral  occur- 
rences, and  interesting  geological  formations,  as  well  as  articles  intended 
to  supply  practical  and  timely  information  on  the  problems  of  the  pros- 
pector and  miner,  such  as  the  text  of  new  laws  and  official  regulations 
and  notices  affecting  the  mineral  industry. 


CALIFORNIA    FOUNDRY    SANDS. 

Ill  December,  1921,  a  Joint  Committee  on  Molding  Sand  Research 
was  oriranizecl  by  the  American  Foundrymen's  Association  and  the 
Eugiueering  Division  of  the  National  Research  Council  for  the  pur- 
pose of  carrying  on  detailed  tests  and  research  work  on  all  samples 
of  sand  thought  to  be  suitable  for  foundry  use.  Samples  were  to  be 
collected  by  the  Geological  Surveys  of  the  various  states  and  forwarded 
to  the  testing  stations.  Three  stations  were  designated  for  making 
the  tests,  viz.  Cornell  University,  Ithaca,  New  York,  the  University  of 
Illinois,  Urbana,  111.,  and  the  U.  S.  Bureau  of  Standards,  Washing- 
ton, D.  C. 

It  was  understood  that  no  tests  were  to  be  given  to  private  parties 
in  advance  of  their  pul)lication,  and  that  both  the  American  Foundry- 
men's  Association,  and  the  State  Geologists  should  have  the  right  to 
make  the  results  of  the  tests  public  as  soon  as  they  desired  through 
their  official  mediums  of  publication. 

The  California  State  Mining  Bureau  was  invited  to  cooperate  in  this 
work  so  that  foundrymen  and  producers  of  molding  sand  in  California 
could  take  advantage  of  this  opportunity  to  learn  more  of  the  qualities 
of  sands  found  in  the  state.  Steps  were  at  once  taken  by  the  State 
ilincralogist  to  advise  producers  of  the  details  of  the  plan.  Twelve 
samples  of  foundry  sand  were  accordingly  collected  by  the  State 
Mining  Bui'eau  from  eight  producers  of  such  sands,  and  forwarded  to 
the  U.  S.  Bureau  of  Standards,  Washington,  D.  C.  Geological  data 
concerning  the  deposits  were  at  the  same  time  forwarded  to  one  of  the 
Joint  Committee's  sub-committees,  that  on  Geological  Surveys,  for 
inclusion  in  the  final  report.  In  order  to  facilitate  the  work,  the  fol- 
lowing facts  and  sugge.stions  were  supplied  by  the  committee.  As  -some 
of  those  interested  in  the  subject  of  molding  sand  may  not  see  the 
complete  report,  these  notes  are  included  herein  and  follow  in  sub- 
stantially the  same  form. 

The  investigation  of  the  problem  of  molding  sands  was  undertaken, 
not  only  with  a  view  to  standardizing  the  methods  of  testing  them,  but 
also  to  consider  the  topics  of  blended  sands,  the  reclamation  of  old 
sands,  synthetic  sands,  and  the  possible  sources  of  supply. 
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Some  foundries  obtain  their  molding  sand  from  neai-by  sources  but 
in  many  eases  the  material  is  hauled  several  hundred  miles  from  the 
pit  to  the  point  of  consumption,  and  thus  the  freight  adds  greatly  to 
the  c«st  of  material. 

FiU'thermore  there  is  danger  of  exhaustion  of  certain  well-known 
deposits  which  have  been  drawn  upon  extensively  to  supply  foundries 
over  a  wide  territory. 

The  problem  of  interest  to  the  fouudrymen  and  geologic  surveys  is 
therefore  two-fold:  viz.  to  discover  additional  sources  of  supply, 
nearer,  if  possible,  to  points  of  consumption,  and  to  discover  deposits, 
which  alone  may  not  be  suitable,  but  which  can  be  used  as  ingredients 
of  synthetic  mixtures. 

The  molding  sand  resources  of  some  states  may  seem  well  known, 
but  this  is  only  partly  true,  and  moreover  the  fact  that  it  is  possible 
now  tx>  make  artificial  mixtures,  which  in  many  cases  are  equal  to  the 
natural  ones  formerly  employed,  opens  up  a  field  of  usefulness  for  cer- 
tain sands  formerly  regarded  as  worthless. 

It  seemed  highly  desirable,  therefore,  that  a  thorough  and  intensive 
study  should  be  made  of  the  sand,  gravel,  and  loam  deposits  of  the 
different  states,  and  also  of  those  high  silica  sandstones  which  could  be 
used  after  crushing. 

Character  of  raiv  maieriah.  The  sands  used  for  foundry  work  are 
obtained  from  two  kinds  of  rock:  1.  Friable  siliceous  sandstone,  and 
2.  Unconsolidated  deposits  of  sand,  gravel,  or  sandy  loam. 

The  products  obtained  from  these  deposits  are  divisible  into  the 
following  classes : 

Molding  Sand.  The  sand  used  for  molding  is  composed  of  sand 
grains,  and  a  bonding  material.  The  grains  are  mostly  (juartz.  but 
in  part  feldspar.  Freedom  from  mica  is  desirable.  The  bond  may  be 
clay  or  hydrous  iron  oxide,  and  should  be  evenly  distriinited  through 
the  sand.  The  grain  ranges  from  coarse  to  fine,  depending  on  the 
kind  of  casting  to  be  made.  Fine  sands  may  be  roughly  determined 
by  feel  and  inspection.  The  bond  may  be  roughly  gauged  by  squeezing 
some  moist  sand  in  the  hand,  and  then  noting  how  the  lumps  resist 
breaking.  The  degree  of  bonding  power  is  not  in  direct  relation  to  the 
amount  of  clay  which  the  sand  contains,  but  rather  upon  the  quality 
and  amount  of  colloidal  material  present. 

Core  Sand.  Core  sand  is  usually  composed  of  silica  grains  but  some 
contain  other  minerals,  of  which  feldspar  is  often  abundant.  Some 
core  sands  carry  little  or  no  bonding  material,  and  it  is  necessary  to 
add  this.  While  a  high  silica  content  is  desirable,  the  presence  of  some 
feldspar  does  no  pai-tieular  harm.  Even  small  amoujits  of  the  other 
fusible  impurities  are  not  objectionable.  The  grains  may  be  either 
rounded  or  angular. 

The  table  gives  the  textiire  of  a  coarse  core  sand. 

Moldinq  gravels.  !Much  very  coarse  strongly-lwnded  gravelly  sand  is 
used  for  foundry  work.  The  gravel  is  always  coarser  than  the  run  of 
graded  molding  sands,  and  it  is  rarely  used  for  any  other  work  than 
hea^T  castings.     The  larger  pebbles  may  run  approximately  J-inch  in 
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diami'ter.  The  pebbles  should  be  of  silica,  and  the  bond  is  clay.  On 
account  of  the  coarseness  of  the  material  the  bond  should  be  strong. 

The  table  gives  the  texture  of  two  molding  gravels. 

Steel  Sand.  This  should  consist  of  pure  (juartz  arnins,  angular  or 
rounded.  It  may  be  a  natural  sand  or  crushed  sandstone.  A  uniform 
grain  is  desirable,  and  the  average  range  of  size  is  from  20  to  150  mesh. 
Steel  sand  is  selected  primarily  for  its  refractoriness,  and  hence  the 
im[)urities  should  be  low. 

The  table  gives  the  texture  of  a  steel  sand. 

Fire  Hand.  This  is  a  highly  siliceous,  refractory  sand-  It  may 
contain  some  feldspar,  and  hence  is  not  as  pure  as  steel  sand.  There 
may  also  be  a  small  percentage  of  bonding  substance  such  as  clay  or 
hydrous  iron  oxide.  The  sand  may  sometimes  run  so  coarse  as  to  be 
called  gravel.  Fire  sand  is  mixed  with  tire  clay  to  make  cupola  and 
ladle  linings,  and  for  other  refractory  uses  in  the  foundry. 

Parting  Sand.  This  is  a  imlverized  tine  i|uartz  sand,  which  usually 
passes  100  mesh. 

Sandstones.  The  sandstones  used  are'  in  general  those  with  little 
cement,  which  crush  easil.v. 

Sieve  Tests  of  Mitldinr/  Sands. 

1                2  3  4  5  6  7  S 

On     '20   mesh 39.7  .32.  3.8  6.6  3.2  .7  0.  .3 

I  in       40    mesh 30.4  34.3  9.8  15.2  5.0  .4  .2  1.2 

On       60    mesh 13.3  9.8  22.8  13.7  11.4  4.9  6.0  25.6 

On       80   mesh 1.3  1.1  6.5  9.2  13.6  6.5  9.4  10.1 

On     100    mesh .8  1,1  14.8  4.7  6.2  8.S  12.8  16.6 

On     150   mesh .4  1.3  13.7  8.4  22.4  22.8  26.8  10.8 

On     200   mesh .2  1.3  7.5  5.2  9.5  10.4  10.4  6.8 

Fine   silt   200   plus .4  3.6  13.5  18.5  16.6  32.1  23.1  16.0 

=CIay  substance 13.5  15.5  7.6  18.7  12.1  13.4  11.3  12.6 

Total    sharp    sand 84.5  87. 9 

Bond    15.5  12.1 

9  10  11  12  13  14  15 

On       20   mesh 3  0.  13.  7.  35.  4.7  

On       40    mesh .3  .3  79.4  35.5  34.1  48.1  

On       60    mesh .4  2.9  4.8  16.3  10.6  38.2  

On       80    mesh .2  1.6  .6  4.S  7.S  5.2  

On     100    mesh .6  2.6  .5  3.6  1.5  1.5  

On     150    mesh ,  2.1  11.3  .4  2.1  l.S  1.0  10.5 

On    200    mesh fi.l  9.3  .2  4.5  .4  .1  15.2 

Fine   silt   200   plus 74.1  57.9  .3  10.4  2.4  1.2  74.3 

Clay     .substance 15.9  14.1  .5  14.8  5.8 

Total    sharp    sand 84.2 

Bond : 14.8 

1.  MillviUe  gravel.  2.  Gravel.  3.  Coarse  sand,  No.  3  Albany.  4.  Coarse  sand. 
No.  3  Jersey.  5.  Medium  molding  sand.  6.  Medium  sand.  No.  IJ  North  River. 
7.  Medium  sand.  No.  2  Albany.  8.  No.  2  North  River.  9.  Fine  sand.  No.  00  Albany. 
10.  Fine  sand.  No.  0  Albany.  11.  Coarse  core  sand.  12.  Facing  sand.  13.  Fire 
sand.     14.  High  silica  steel  sand.     15.  Parting  sand. 

The  points  which  it  seemed  desirable  to  include  in  a  field  investiga- 
tion are  the  following : 

1.  Location  of  sand  deposits,  including  relation  to  transportation  routes. 

2.  Kind  of  formation  containing  sand. 


•It  makes  no  difterenee  it  the  grains  retained  on  20  mesh  sieve  are  J  inch  or  larger. 
When  they  reach  J  inch  they  are  regarded  as  e.xcessively  large,  and  are  usually 
removed  from  the  molding  sand  by  the  molders  when  they  riddle  the  sand  through  a 
J  inch  ridde.  A  sand  which  in  its  natural  condition  contains  5%  of  i  inch  pebbles 
should  be  rejected. 

-Mr.  Hanley,  chairman  of  the  sub-committee  on  standard  tests  states  "that  when 
the  sand  is  hydrated  iron  oxide  instead  of  clay,  it  generally  acts  the  same  as  clay 
substance."  "Clay  substance"  of  course  is  a  misnomer,  but  it  is  comprehensive  to  the 
foundryman  in  that  it  is  bonding  substance,  and  that  is  w'hat  lie  is  interested  in. 
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3.  Dimensions  of  indiridual  deposits. 

4.  Structural  position  or  stnjcture,  and  degree  of  uniformity  of  deposit. 

5.  Character  and  thickness  of  overburden. 

6.  Distribution  of  grains  of  different  texture ;  that  is 

(a)  Whether  uniformly  mixed  or  separated. 

(b)  If  separated  whether  in  patches  which  are  due  to  crossbedded 
structure,  or  whether  in  regular  beds. 

(c)  If  in  sejjarated  masses,  thickness  and  extent  of  each,  in  order  to 
indicate  whether  it  is  profitable  to  dig  them  separately,  or  whether 
the  bank  should  be  worked  as  a  whole. 

(d)  Shape  of  grains,  whether  angular,  subangular  or  round.  (It 
remains  to  be  decided  which  shape  of  grain  gives  the  best  results 
in  foundry  practice.  From  the  standpoint  of  permeability  and 
renting  the  less  sharp  the  better.) 

7.  Approximate   amount  of  bonding   material,   as  determined   by   hand   test, 

and  whether  of  clay  or  hydrous  iron  oxide. 
S.  Mineral  composition  of  grains,  so  far  as  this  can  be  determined  with  a 

hand  lens. 
9.  Calcareous  or  non-calcareous  character,  as  determined  by  acid  test. 

10.  Degree  of  consolidation,  and  nature  of  cementing  material. 

11.  Presence  of  lumpy  impurities,  such  as  concretions  or  clay  lumps ;    nature 

and  size  of  same. 

12.  Method  of  working  to  be  employed,  whether  as  a  bank  or  pit. 

13.  Method  of  taking  sample,  whether  from  face  of  bank,  borings  or  otherwise. 

14.  Name  of  owner  of  property,  and  if  deposits  are  being  worked ;  for  what 

purpose. 

The  fact  that  a  sand  is  being  used  at  the  present  time  by  some 
foundry  is  not  to  be  regarded  as  conclusive  evidence  that  all  its  uses 
are  known :  nor  is  the  statement  of  one  foundry  that  a  sand  is  no  good 
to  be  taken  a.s  definitely  indicating  its  worthle.ssness. 

Referincfs  on  Molding  Sands.  As  some  of  those  interested  in  the 
investigation  of  molding  sands  may  desire  to  consult  some  articles  on  the 
subject,  a  selected  list  of  references  is  given  below. 

References  to  Articles  on  Properties  and  Testing  of  Molding  Sand, 
lyio     "American    Foundrvmen's     Association     Tests     of     Molding     Sand" — by    K. 

Moldenke.  Trans.  A.  F.  A.  21 :  1-125. 
1917     '"Testing   Molding   Sands" — by   L.   H.   Cole,   Trans.    Canadian   Mining    Inst. 

20:  165^91. 
1917     "Principles  of  Iron  Founding"— by  R.  Moldenke,  McGraw-Hill  27S-305. 

1917  "Refactory  Furnace  Sands" — by  C.  Jones.  Trans.  Faraday  Society  12 :  16S. 

1918  "Part  II.  Memoir  on  British  Resources  of  Refractory  Sands  for  Furnace  and 
Foundry  Puri)Oses" — ^by  P.  G.  H.  Boswell,  Taylor-Francis,  London. 

1919  "A  Comparison  of  American  and  British  Molding  Sands" — by  P.  G.  H.  Bos- 
weU,  Foundry,  47 :  592-5. 

1919     "Refractory  Sands.  Nature.  Origin  and  Properties" — Hook  Products.  Julv  & 

August,  1919,  Vol.  22. 
1919     "Practical  Analysis  of  Molding  Sand" — By  Hayes,  Iron  Age  103 :  73^41. 

1919  "Molding  Sands  for  N'on-Ferrous  Work" — bv  P.  G.  H.  Boswell,  Engineering 
lOS:  418-20. 

1920  "Testing  and  Judging  Sands  for  Foundry  Use" — by  Hanlev  and  Simonds. 
Foundry  4S :  741-6,  772-4,  S67-S  and  921-2. 

References  to   Annual    Reports  on    Molding   Sands. 

New  York,  Twenty-first  Report  of  New  York  State  Geologist,  "Molding  Sand,  its 
Uses.  Properties,  and  Occurrence,"  pp.  91-90,  by  Eckel.  E.  C. 

Xewland.  D.  H.,  Amer.  Foundrymen's  AssociatiOD,  1915,   (Albanv  Sand). 

New  Jersey.  "Annual  Report  of  State  Geologist  of  New  Jersey  for  1904."  pp.  189- 
246,   by  Kummell,  H.  B. 
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Wisconsin,  Geological  Natural  History  Survey  Bulletin  XV,  "The  Clays  of  Wis- 
consin and  their  Uses,  Containing  a  Report  of  Midwestern  Molding  Sands," 
by  H.  Ries. 

Virginia.  Virginia  Geological  Survey,  "Mineral  Resources  of  Virginia,"  Molding 
Sands,  by  H.  Ries. 

Michigan.  Geological  Survey,  "Foundry  Sands,"  by  Ries  and  Rosen. 

Missouri  Bureau  of  Geology  and  Jljnes,  Second  Series,  Vol.  15. 

Georgia  Geological  Survey  Bulletin  No.  37,  "Sand  and  Gravels  of  Georgia,"  by 
Teas.  L.  P. 

"Steel  Molding  Sand  in  Ohio,"  by  J.  A.  Bownocker.  A  pamphlet  issued  by  Ohio 
State  Geological  Survey — Reprinted  from  the  Ohio  Journal  of  Science,  Vol. 
XXI,  No.  8. 

The  results  of  the  tests  on  the  samples  from  California  producers,  as 
determined  by  the  Committee,  are  given  in  the  following  table.  The 
fitnires  representing  the  highest  bonding  strength  and  greatest  per- 
meability are  showit  in  black  face  tj-pe.  It  will  be  noted  that  these 
qualities  vary  with  the  per  cent  of  water. 
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Pacific  Grove.  MMiterev  Countv. 
Pacific  Grove,  Mcmterey  County, 

Ventura,  Voitura  Coontv 


Rivosde.  Riveiside  County. 


San  IHe^,  San  Diego  County.. 


San  Diego.  San  IXego  County- 


San  Diego.  San  I^ego  County 

San  I^ego.  San  I^ego  County 

4  miles  north  of  CoroDa.  Rirerade  County. . 
4  Doiles  S.  W.  of  CoTMffl,  Riversade  County. 

BcD  AD  Siding.  Sacramento  County- ., 


Decoto,  Alameda  County. 


"VelTet"'  molding  sand.. 


Mf^ding.. 

M(Jding.. 
Molding. 
Molding.. 
M<^ding-. 

Molding.. 

Molding.. 


On  On  Od  Od 


•Black-face  figures  represent  the  best  developed  bond  strength  and  permealnlity. 
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On 

On 

On 

On 

On 

Thru 

Clay 

Total 

Dye 

Water, 

•Bond 

•Perme- 

70 

100 

140 

200 

270 

270 

subs 

adsorp. 

per  cent 

strength 

ability 

87  07 

1.74 
0.02 

0  03 
0  00 

0  04 
0.00 

0.00 
0  00 

0  00 
0  00 

99  99 
99  93 

74 
72 

0 
0 

242  83 

40  26 

460.07 

0  39 

0  44 

9  26 

0  11 

0  59 

88  17 

100  08 

1,672 

6  9 

7.49 

0  54 

"'iii'ih' 

8  81 

8  5 

152  53 

8.71 

,    10.6 

149.74 

4.4 

5"25 

2  11 

1  42 

0,44 

15  98 

1  15 

1.36 

73  35 

99  93 

1,440 

5  7 
7  6 
9  8 
3  3 

""m'ii' 

187  90 

184  20 
199  48 

6  14 

5.63 

2  N7 

0  20 

19  44 

0  27 

5  86 

61  63 

100  00 

2,736 

4.0 
6  0 

210  59 

179  73 

6  27 

'"'ii'i4 

8  2 

174.60 

11.77 

9  7 
11.7 

13  28 

10.86 

6  4 

"ierss" 

2  66 

8,6 

187.76 

3  16 

3  28 

2  05 

1  28 

2  76 

0  12 

0  98 

88  60 

100  09 

5,136 

9  9 
11,7 

193  55 

3  32 

4  09 

12,1 

""i86!75" 

3.98 

5  7 

174.58 

5.00 

7  8 

176.81 

5.61 

0  61 

0,49 

0.13 

11  96 

0  39 

5  62 

80  41 

99  96 

4,104 

10  0 
11,7 
12  3 
3,1 

177  14 

158  20 

7.06 
786 

7  29 

'"i28'88" 

9.72 

0.14 

0  23 

0  23 

21  93 

0  05 

5  23 

72  02 

99.95 

2,840 

4  1 

5  8 
8  0 
6,0 

130  96 

128.84 
124.15 
122.61 

10  43 

11  83 
10.06 
14.00 

19.84 

11  23 

2  11 

21.49 

0  68 

1,79 

35  54 

99  89 

1,008 

7,9 

9  9 

'      5,7 

7,8 

146  10 

141.40 
140.65 
141.40 

15  30 

15.26 
11.94 
16.25 

23  27 

9  75 

1  85 

18  11 

0.12 

2.97 

27.05 

100  00 

1.672 

9,9 
11,6 
11,8 

149.87 
151.59 
136.40 

18.34 
14.15 

""'64'75 

4.33 

0  21 

6  04 

0  00 

0  00 

56.05 

98  90 

1,040 

"2'66" 
3,9 
5  6 

56.13 

16  45 

44.63 

'"ios'io 

19  16 

7,9 

215  43 

15  24 

10  5 

161.96 

0  44 

6,1 

206.30 

3  68 

6.38 

5  71 

8,38 

18,46 

0  01 

1  00 

59  55 

99.98 

1,440 

7.8 
10  5 
13.0 

215  49 

190  80 

4  46 

5  85 
4  30 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradlet,  Deputy  State  Mineralogist. 
Personnel. 

There  have  been  no  changes  of  personnel  to  be  noted,  since  the  Jan- 
uary quarterly  went  to  press. 

New  Publications. 

During  the  quarterly  period  covered  by  this  issue  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Mining   in    California    (quarterly),    January,    1925,    being   Chapter   No.    1    of    State 

Mineralogist's  Report  XXI.  Price  25  cents. 
Summary  of   Operations.   California   Oil   Fields :   Vol.    10,   Nos.    4,    5,    and    6,    October, 

November,  and  December.  1924,  respectively. 
Commercial  Mineral  Notes:  Nos.  22.  23,   24,   25.  January-April    (inc.).     These  'notes' 

carry  the  lists  of  'mineral  deposits  wanted'  and  'minerals  for  sale,'  issued  in  the 

form  of  a  mimeographed  sheet,  monthly.     It  is  mailed  free  of  charge  to  those 

on  the  mailing  list  for  'Mining  in  California.' 

Mails  and  Files. 

The  Bureau  maintains,  in  addition  to  its  correspondence  file,  a  mine 
report  file  which  includes  reports  on  some  7500  mines  and  mineral 
properties  in  California.  Also,  there  is  available  to  the  public  a  file  of 
the  permits  granted  to  mining  and  oil  corporations  by  the  State  Com- 
missioner of  Corporations. 

During  the  period  covered  by  this  quarterly  report,  there  were  2792 
letters  received  and  answered  at  the  San  Francisco  office  alone,  covering 
almost  every  conceivable  phase  of  prospecting,  mining  and  developing 
mineral  deposits,  reduction  problems,  and  mai-keting  of  refined 
products. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 

Statistics,  Museum,  Laboratory. 

Walter  "W.  BradleTj  Deputy  State  Mineralogist. 
STATISTICS. 

California  continues  to  produce  commercially,  as  for  some  years 
pa.st,  more  than  fifty  different  mineral  substances  (the  number  reached 
54  in  1923,  which  will  probably  be  exceeded  in  1924,  when  all  the 
returns  are  in),  the  total  annual  value  of  which  for  1924  as  shown  in 
the  Januarv  issue  of  mining  in  California  (see  page  123,  ante)  was 
estimated  at  $358,745,000. 

At  the  present  writing  (May  1st),  reports  are  in  hand  from  most  of 
the  producers.  Data  for  several  substances  are  now  complete  and  have 
been  compiled,  being  presented  herewith. 

The  information  at  hand  indicates  that  there  was  no  production  in 
California  during  1924  of  the  following  substances,  which  have  at 
one  time  or  another  in  the  past  been  on  the  active  list  here :  Antimony, 
barytes,  bismuth,  cadmium,  fluorspar,  graphite,  mica,  molj'bdenum, 
serpentine,  slate,  strontium,  and  tin.  Thei*e  was  production  by  a  single 
operator  in  each,  of  the  following :  Andalusite,  arsenic,  calcium  chloride, 
and  sulphur,  the  figures  for  which  will  have  to  be  combined  under  the 
'unapportioned'  item  in  the  final  report.  The  output  of  arsenic  was 
the  first  in  commercial  quantity,  of  record  in  California.  In  addition 
to  the  above,  there  are  potential  deposits  of  ore  of  the  following  which 
have  not  as  yet  yielded  a  commercial  output :  Aluminum,  cobalt,  nickel, 
and  vanadium. 

ASBESTOS. 

In  1924,  a  total  of  70  tons  of  crude  asbestos  ore  and  fibre  valued  at 
$4,750  was  shipped  from  Californian  properties,  being  an  increase 
over  the  20  tons  and  $200  reported  in  1923.  This  was  mainly  due  to 
the  shipments  of  short-fibre  chrysotile  from  San  Benito  County  to  the 
Orient.  The  1924  figure  also  includes  amphibole  asbestos  utilized  in 
magncsite  composition  flooring. 

The  future  of  asbestos  mining  in  California  is  dependent  largely 
upon  the  development  of  uses  in  quantity  for  the  short-fibre  mill 
grades,  and  for  the  amphibole  variety.  There  are  apparently  large 
resources  of  such  material  that  can  be  made  available.  Some  spinning- 
grade  fibre  has  also  been  found  in  this  state,  notably  in  Nevada,  Cala- 
veras, and  Monterey  counties,  but  the  commercial  yield  to  date  has 
been  small. 

BITUMINOUS   ROCK. 

Small  amounts  of  bituminous  rock  are  still  occasionally  used  for 
road  dressing  in  those  districts  adjacent  to  available  deposits,  though 
the  manufacture  of  asphalt  at  the  oil  refineries  has  almost  eliminated 
the  direct  use  of  the  native  material.  During  1924,  a  total  of  6040  tons 
valued  at  $14,922  was  shipped  from  quarries  in  Santa  Barbara  and 
Santa  Cruz  counties,  compared  with  2945  tons  and  $11,780  in  1923. 

This  material  is  essentially  an  uncemented  sandstone  which  is 
saturated  with  and  held  together  by  a  natural  asphaltic  constituent 
probably  the  residue  from  the  evaporation  of  a  crude  petroleum  deposit. 
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During  1924.  there  was  produced  in  California  a  total  of  93.273  tons 
of  borate  materials,  compared  with  a  total  of  118,601  tons  for  the  year 
1923.  The  material  shipped  in  1924  included  crude  and  selected  eole- 
manite  ore  from  lu.vo  and  San  Bernardino  counties  varying'  from  18.6% 
to  26.9%  anhydrous  boric  acid  ("A.B.A."),  also  crystallized  borax 
recovered  by  two  plants  from  evaporation  of  brines  at  Searles  Lake 
in  San  Bernardino  County. 

As  the  crude  ore  is  not  sold,  as  such,  but  is  almost  entirely  calcined 
before  shipping  to  the  retinerj-  for  conversion  into  the  borax  of  commerce, 
and  because  of  the  fact  that  the  material  varied  widely  in  boric  acid 
content,  we  have  re-ealeulated  the  tonnage  to  a  basis  of  40%  A.B.A. 
This  is  approximately  the  average  A.B.A.  content  of  the  eolemanite 
material  after  calcining,  and  also  of  the  crystallized  borax  obtained 
from  evaporation  of  the  lake  brines. 

Re-calculated  as  above,  the  1924  production  totals  52,070  tons  valued 
at  $1,599,149.  a  deerea.se  from  the  similar  figures  for  1923  which  were 
62,667  tons  and  $1,893,798. 


Cement  is  the  most  important  single  structural  material  in  the  mineral 
output  of  this  state.  During  1924.  there  was  produced  a  tot-al  of 
11.655.131  barrels,  valued  at  $23,225,850  f.  o.  b.  plant.  This  is  an 
increase  of  829.726  barrels  over  the  previous  record  fisrure  of 
10.825.405  barrels  in  1923 ;  but  a  decrease  of  $2,773,353  from  the  1923 
value  of  $25,999,203.  The  lower  sales  prices  prevailing  in  1924  were 
due  to  the  competition  of  foreign  cements  brought  over  in  ballast  and 
dumped  onto  our  local  markets  duty-free.  There  is  no  import  duty  on 
this  foreign  cement,  the  bulk  of  v.-hich  came  from  Belgium. 

As  in  the  preceding  three  years,  the  output  came  from  nine  operat- 
ing plants  in  seven  counties,  and  in  1924  employing  a  total  of  3081  men. 
The  three  plants  in  San  Bernardino  County  made  a  total  of  4,354,119 
barrels  valued  at  $7,571,370.  the  balance  of  the  state's  product  com- 
ing collectively  from  a  single  plant  in  each  of  the  following  counties: 
Contra  C<)sta,  Kern,  Riverside.  San  Benito,  Santa  Cruz,  and  Solano. 
For  1925.  the  new  plant  of  the  Pacific  Portland  Cement  Company  at 
Redwood  City,  San  Mateo  County  is  operating,  and  utilizing  marine 
shells  as  a  source  of  calcimu  carbonate.  The  Tosemite  Portland  Cement 
Company  is  building  a  plant  at  ilerced,  and  wiU  use  limestone  from 
a  deposit  on  the  Merced  River  in  Mariposa  County. 

CHROMITE. 

Chromic  iron  ore.  or  chromite,  to  the  amount  of  250  short  tons, 
re-calculated  to  a  basis  of  45  "^r  Cr,0;;.  valued  at  $4,500  f.  o.  b.  rail- 
shipping  point  was  sold  in  California  during  the  .vear  1924.  This  was 
principaU.v  of  ore  that  had  been  mined  during  the  World  War  period, 
but  not  then  sold.  It  is  hoped  that  the  development  of  the  steel 
industry  and  the  resumption  of  copper  smelting  on  the  Pacific  Coast 
may  create  some  demand  for  California's  chromite,  but  the  outlook  for 
the  immediate  future  is  not  encouraging. 
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DOLOMITE. 

The  production  of  dolomite  for  the  year  1924  totaled  28,843  tons 
valued  at  $81,271  being  a  decrease  from  the  69,519  tons  and  $142,615 
of  1923,  and  came  from  a  total  of  eight  quarries  in  Inyo,  Monterey, 
San  Benito,  and  Tuolumne  counties.  The  decrease  was  due  mainly  to 
a  falling  oft"  of  shipments  from  Inyo  and  Monterey  counties.  The 
material  shipped  was  utilized  for  steel-furnace  lining,  manufacture  of 
COo,  flux,  burned  dolomitic  lime,  for  stucco  dash-coat,  and  terrazzo. 

FULLER'S   EARTH. 

The  production  of  5290  tons  valued  at  $67,295.  here  credited  to  1924 
as  'fuller's  earth'  is  in  reality  colloidal  clay  of  the  montmorillonite 
class  (sold  under  such  local  names  as  'bentonite',  'otaylite',  shoshonite', 
derived  from  the  localit.y  where  found).  Because  of  its  being  utilized 
for  clarifying,  filtering,  and  cleanser  purposes,  most  of  it  in  petroleum 
refining,  we  have  placed  it  for  the  purposes  of  this  statistical  report, 
under  the  'fuller's  earth'  heading.  After  all,  the  practical  test  of  a 
fuller's  eartli  is  not  so  much  chemical,  as  a  practical,  physical  one; 
that  is,  its  physical  capacity  to  absorb  basic  colors  and  to  remove  these 
colors  from  solution  in  animal,  vegetable,  or  mineral  oils,  also  from 
water. 

The  1924  output  above  noted  is  an  increa.se  over  the  3650  tons  and 
$55,125  credited  to  the  year  1923. 


The  production  of  gem  materials  in  California  has  been  somewhat 
irregular  and  uncertain  since  1911.  The  compilation  of  complete 
statistics  is  difficult  owing  to  the  widely-scattered  places  at  which 
stones  are  gathered  and  marketed  for  the  most  part  in  a  small  way. 
The  materials  reported  in  1924  totaled  $4,800  in  value,  compared  with 
$13,220  in  1923 ;  the  decrease  being  due  mainly  to  less  activity  in  the 
tourmaline  district  of  San  Diego  County. 

The  following  table  shows  the  distribution  of  rough,  uncut  gem  and 
jeweler's  materials  during  1924: 

County  Value      Kind 

Butte  $225    Diamond, "  topaz,    sapphire. 

San  Diego  1,925   Kunzite,    tourmaline,    spessartite    and    pyrope    garnets,    hya- 

cintli,  pinli  and  aquamarine  beryl,  quartz. 

Calaveras  "I  (Quartz  crystals. 

Imperial      \  *2,650iDumortierite, 

San  MateoJ  [Jasper. 

Total  value  $4,800 

♦Combined  to  conceal  output  of  a  single  operator  in  each. 


During  1924,  one  operator  each  in  Imperial,  Riverside,  and  San 
Bernardino  counties  produced  a  total  of  25,569  tons  of  gypsum  valued 
at  $53,210  compared  with  86,410  tons  worth  $188,336  in  1923.  The 
material  was  utilized  mainly  in  cement  manufacture  as  a  retardant, 
for  hard-wall  plaster,  and  for  fertilizer.  The  considerable  drop  from 
the  record  figure  of  1923  was  due  to  smaller  shipments  from  both 
Imperial  and  San  Bernardino  counties.  The  property  of  the  Imperial 
Gypsum  and  Oil  Company  in  western  Imperial  County  has  been  taken 
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over  by  the  Pacific  Portland  Cement  Co.,  Consolidated,  and  there  is 
promise  for  a  considerable  increase  in  output. 

LITHIA. 

Lithia  mica,  lepidolite  (a  silicate  of  lithium  et  al)  utilized  in  the 
manufacture  of  artificial  mineral  water,  fireworks,  glass,  etc.,  has  been 
mined  in  San  Diego  County  since  1899.  except  between  1905  and  1915. 
Some  amblygonite.  a  lithium  phosphate,  is  occasionally  also  obtained 
from  pockets  associated  with  the  gem  tourmalines.  In  1924  a  total  of 
109  tons  valued  at  $2,269  was  shipped,  in  which  was  included  a  small 
tonnage  of  amblygonite.  The  lepidolite  was  utilized  in  glass 
manufacture. 

MAGNESITE. 

The  production  of  magnesite  in  California  during  1924  amounted  to 
a  total  of  67,2-36  tons  of  crude  ore  valued  at  $900,183.  Only  a  small 
part  of  it  was  sold  'crude,'  however,  as  it  is  practically  all  shipped  in 
the  calcined  form.  The  reports  at  hand  show  a  total  of  29,2-35  tons 
shipped  calcined,  of  which  2925  tons  were  dead-burned  and  sold  for 
refractory  purposes,  the  balance  going  to  the  plastic  trade.  From  2 
to  2^  tons  of  crude  material  are  mined  to  make  one  ton  of  calcined. 
The  192-1  output  is  a  slight  decrease  both  in  quantity  and  value  from 
the  1923  figures  of  73,963  tons  crude  valued  at  $9-16,643.  The  average 
of  the  values  reported  for  1924  is  $13.40  per  ton  as  against  $12.80  in 
1923. 

The  more  important  producing  properties  in  1924  were :  Maltby  No. 
1  (Western  Magnesite  Development  Co.,  operated  under  lea-se  by  C.  S. 
Maltby),  on  Eed  Mountain,  Santa  Clara  Coimty :  and  the  Sierra  Magne- 
site Company's  group  near  Porterville.  Tulare  County,  followed  in 
order,  by  the  Sampson  Peak  Mine  (Maltby  No.  3),  San  Benito  County; 
California  Magnesia  Company  (old  Barker  mine'  at  Porterville;  and 
Maltby  Xo.  2  in  Chiles  TaUey.  Napa  Count.v.  Lesser  amounts  were 
reported  mined  in  Fresno  and  Stanislaus  counties. 

MAGNESIUM  SALTS. 

The  production  of  magnesium  chloride  and  sulphate  in  California 
during  1924  totaled  4823  tons,  valued  at  $145,883,  an  increase  both  in 
quantity  and  value  over  the  1923  figures  of  3662  tons  and  $116,031. 
This  was  nearly  all  chloride,  sold  for  use  in  magnesite  stucco  and 
cement  mixtures  (Sorel  cement),  and  with  one  exception,  was  prepared 
from  residual  bitterns  at  salt  plants  in  Alameda.  Los  Angeles,  San 
Diego,  and  San  Mateo  counties.  It  was  in  part  marketed  in  the  liquid 
form.  The  exception  consisted  of  a  natural  sulphate  shipped  from  one 
of  the  desert  dry  lakes  in  Inyo  County  by  the  American  Magnesium 
Company  and  refined  at  their  plant  at  Wibnington.  The  sulphate 
marketed  was  utilized  for  medicinal  and  bath  purposes. 

With  the  use  of  magnesite  cement  and  stucco  coming  more  into 
prominence  in  building  construction  on  the  Pacific  Coast,  the  demand 
for  magnesium  chloride  is  increasing  here;  but  the  domestic  article 
has  to  meet  the  competition  of  the  cheaper,  imported  German  chloride. 
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The  average  value  reported  for  the  chloride  produced  in  California 
in  1924  was  approximately  $29  per  ton,  f.  o.  b.  plant. 

MINERAL   PAINT. 

Mineral  paint  materials  were  produced  in  California  in  1923  from  a 
total  of  three  properties  in  Placer  and  Stanislaus  counties,  amounting 
to  532  tons  valued  at  $5,234.  This  is  a  decrease  from  the  1049  tons 
and  $11,773  of  1923.  The  material  shipped  from  Placer  County  is 
hematite,  and  that  from  Stanislaus,  yellow  ochre. 

ONYX   and   TRAVERTINE. 

Onyx  and  travertine  are  kno^\Ti  to  exist  in  a  number  of  places  in 
California,  but  there  has  been  only  a  small  and  irregular  production 
since  the  year  1896.  In  1924,  a  total  of  three  operators  in  Mono  and 
Solano  counties  shipped  24,350  cubic  feet  valued  at  $4,300  as  com- 
pared with  14,220  cubic  feet  and  $2,510  in  1923.  The  Solano  County 
material  is  utilized  mainly  for  terrazzo. 

PLATINUM. 

In  California  platinum  is  obtained  as  a  by-product  from  placer 
operations  for  gold.  The  major  portion  of  it  comes  from  the  dredges 
working  in  Butte.  Calaveras,  Sacramento.  Stanislaus,  and  Yuba  coun- 
ties, with  smaller  amounts  from  the  hydraulic  and  surface-sluicing 
mines  of  Del  Xorte,  Humboldt,  Shasta,  Siskiyou,  and  Trinity. 

The  production  of  platinum-gi-oup  metals  in  California  for  the  year 
1924  totaled  337  ounces,  crude,  containing  273  fine  ounces,  valued  at 
$36,452.  Of  this  amount,  a  total  of  275  ounces,  crude,  or  82%,  came 
from  the  gold  dredges.  This  is  less  than  50%  of  the  602  fine  ounces 
worth  $78,546  sold  in  1923,  the  decrease  being  due  to  cessation  of 
dredging  in  Sha.sta  and  to  a  lessened  output  in  Yuba  County. 

The  above-noted  total  of  273  fine  ounces  includes  84  fine  ounces  of 
osmiridium  and  iridium,  also  some  palladium.  Most  of  the  platinum 
refiners  pay  for  the  osmiridium  on  the  basis  of  its  iridium  content. 
Crude  'platinum"  is  realh'  a  mixture  of  the  metals  of  that  group,  and 
carries  varying  percentages  of  platinum,  iridium,  and  osmiridium  or 
iridosmine,  with  occasionally  some  palladium.  Iron,  in  amount  from 
5%  to  15%  is  found  alloyed  naturally  with  most  platinum  as  are  also 
smaller  amounts  of  palladium,  rhodium,  iridium,  and  osmium,  also 
sometimes  from  0.5%  to  2%  of  copper.  Osmiridium  (iridosmine) 
sometimes  also  carries  ruthenium  in  addition  to  the  other  members  of 
the  group  above  mentioned. 

In  addition  to  the  above-noted  production,  there  is  usually  .some 
platinum  recovered  as  a  bj'-product  in  the  gold  refinery  of  the  Mint, 
but  which  can  not  be  assigned  to  the  territory  of  its  origin^or  lack  of 
knowing  to  which  lots  of  gold  it  belongs.  The  San  Francisco  IMint  has 
recovered  as  high  a.s  100  ounces  of  platinum  in  a  single  year  from 
this  source,  some  of  which  unquestionably  came  from  Californian 
mines.  Some  platinum  and  palladium  are  also  recovered  in  the  elec- 
trolytic refining  of  blister  copper. 


264  REPOET  OF  STATE  MINERALOGIST. 

For  1924,  the  distribution  by  counties  of  California's  platinum 
yield  was  as  follows : 

Platinum  Prcduction,  by  Counties,  19ti. 

Fine 

County  ounces  Value 

Butte     <«>20  $2,829 

Shasta     27  3.361 

Trinity    11  1,839 

Tuba     - 73  8,773 

Calaveras,    Del   Norte,   Humboldt,   Mendocino,    Sacramento,* 

Siskiyou,     Stanislaus* 142  19,650 

Totals     273  $36,452 

'■'Includes  palladium. 

♦Combined  to  conceal  output  of  a  single  operator  in  each. 

POTASH. 

During  1924,  a  total  of  33,107  tons  of  potash  salts  of  all  grades  was 
produced  in  California  valued  at  $747,407,  compared  with  29,597  tons 
and  $709,836  in  1923.  This  included  potassium  chloride  from  salt- 
works bitterns  and  from  Searles  Lake  brine,  and  sulphate  from  Port- 
land-cement dust.  The  ciuality  varied  from  30%  to  61.25%  equivalent 
K„0  content,  these  salts  being  produced  at  plants  in  Alameda,  San 
Bernardino,  San  Mateo,  and  Santa  Cruz  counties.  The  product  sold 
was  utilized  mainly  for  the  manufacture  of  fertilizers,  and  some  for 
caustic  potash  (KOH). 

PYRITES. 

A  total  production  of  124.214  short  tons  of  pyrites,  valued  at 
$517,835,  was  reported  shipped  in  California  during  1924,  from  prop- 
erties in  Alameda,  Mariposa  and  Shasta  counties.  This  was  a  decrease 
both  in  tonnage  and  value  from  the  figures  of  148.004  tons  and  $555,308 
in  1923.  The  material  was  mostly  used  in  the  manufacture  of 
sulphuric  acid  for  explosives  and  fertilizers,  but  a  portion  was  utilized 
directly  in  the  preparation  of  agricultural  fertilizer  and  insecticide. 
The  sulphur  content  ranged  up  to  46.9%  S. 

QUICKSILVER. 

Quicksilver  was  produced  in  California  in  seven  counties  during 
1924  to  the  amount  of  7948  flasks  valued  at  $543,080,  being  an  increase 
of  nearly  50%  both  in  amount  and  value  over  the  1923  output  of 
5458  flasks  and  $332,851.  The  average  price  received  during  1924, 
according  to  the  producers'  reports  to  the  State  Mining  Bureau,  was 
$68.33  per  flask,  as  aaraiiLst  $60.98  in  1923.  and  the  record  average  of 
$114.03  for  the  year  1918. 

The  average  of  San  Francisco  quotations  for  1924  was  $68.69  per 
flask,  the  price  var.ying  from  $59.35  in  January,  to  $75  in  April, 
declining  to  $69  early  in  December,  but  ending  the  year  at  $72.65. 
For  the  current  year,  1925.  ciuotations  are  ranging  higher,  the  present 
figure  (May  2)  being  $81.35. 

The  above-noted  yield  of  7948  flasks  in  1924  was  won  from  a  total  of 
61.595  tons  of  ore,  being  an  average  content  of  9.7  pounds  per  ton,  or 
0.485%  mercury. 

The  increase  in  1924  was  due  to  greater  output  at  the  New  Idria 
mine  in  San  Benito  County. 

The  U.  S.  Geological  Survey  reports  the  total  production  of  the 
United  States  for  1924  at  9600  flasks    (75  pounds,  net),  valued  at 
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$659,424  (using  the  $68.69  average  of  quotations).  Outside  of  Cali- 
fornia, the  principal  yield  was  from  Texas,  with  a  few  flasks  from 
Nevada.  Oregon.  Idaho,  and  Alaska.  California's  contribution  was 
82.5%  of  the  total. 

The  1923  quicksilver  production  in  California  was  distributed  by 
counties,  as  follows: 

QuicJcsilvcr  Production  by  Counties,  1924. 

County                                                                                                                Flasks  Value 

San    Benito    4,670  $320,758 

.Sonoma     867  60,840 

Lake,   Monterey,  Napa,  Santa  Clara,  San  Luis  Obispo* 2,411  161,482 

Totals     7,948  $543,080 

•Combined  to  conceal  output  of  a  single  operator  in  each. 

SOAPSTONE  and  TALC. 

The  total  output  of  talc  and  soapstone  in  California  in  1924 
amounted  to  16.179  ton.s  valued  at  $242,770,  compared  with  17,439 
tons  valued  at  $252,661  in  1923.  More  than  three-fourths  of  the 
product  wa.s  high-gi-ade  talc  from  Inyo  and  San  Bernardino  counties, 
which  material  was  utilized  mainly  in  toilet  powders,  paint,  paper,  and 
rubber  manufacture,  and  in  part  in  magnesite  stucco  and  flooring. 
The  'soap.stone'  grades  were  used  mainly  for  roofing  and  as  a  filler  in 
roofing  paper,  and  part  also  in  magnesite  cement. 


The  production  of  natural  carbonates  and  sulphate  of  sodium  in 
California  in  1924  included  soda  ash  and  bicarbonate  from  plants  at 
Owens  Lake,  Inyo  County;  trona  ('sesqui-carbonate',  a  double  salt 
of  NaoCOj  and  NaHCO;,)  from  Searles  Lake,  San  Bernardino  County; 
and  salt  cake  (sulphate)  from  the  Carrizo  Plains,  San  Luis  Obispo 
County.  The  total  amount  to  32,536  tons,  valued  at  $711,796,  being 
a  slight  decrease  both  in  tonnage  and  value  from  the  1923  figures  of 
34.885  tons  and  $764,284. 

The  dense  ash  and  bicarbonate  were  used  in  the  manufacture  of 
soap,  sal  soda,  glass,  and  chemicals ;  the  salt  cake  in  glass  making ;  and 
the  trona  for  neutralizing,  in  flotation  concentration. 

TUNGSTEN. 

The  commercial  production  of  tungsten  ores  and  concentrates  in 
California  began  in  1905;  and  has  been  continuous  since,  with  the 
exception  of  1920-1922  (inclusive),  when  the  mines  were  shut  down 
owing  to  low  prices  due  to  excess  stocks  following  the  war  and  to 
lack  of  tariff  protection  against  foreign  importations.  Production 
was  resumed  on  a  small  scale  late  in  1923.  For  1924,  a  total  of  705 
tons  of  all  grades,  or  781  tons  re-calculated  to  60%  WO,  was  shipped, 
valued  at  $446,009,  being  an  increase  over  the  34  tons  and  $19,126  of 
1923.  The  material  shipped  in  1924  included  both  high-grade  sorted  ore 
and  concentrates,  coming  from  properties  in  Inyo  and  San  Bernardino 
counties. 

Prices  in  1924  varied  around  $9.00  to  $10.00  per  unit  of  WO,  for 
high-grade  seheelite.  The  present  quotation  (May  2,  1925)  is  $il.00 
per  unit. 
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MUSEUM. 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  eoIlectioDs  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known 
minerals  found  in  California,  but  much  valuable  and  interesting 
material  from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men,  and 
prospectors,  as  weU  as  tourists  and  mere  sightseers.  Besides  its  practical 
use  in  the  economic  development  of  California's  mineral  resources,  the 
collection  is  a  most  valuable  educational  asset  to  the  state  and  to  San 
Francisco. 

LABORATORY. 
Feaxk  L  Saxbobn,  Mineral  Technologist. 

Bauxite  has  been  reported  from  a  number  of  different  localities  in 
California,  but  as  yet  only  one  authentic  deposit  is  known,  and  this 
occurs  in  Sec.  26,  T.  4  S.,  K.  6  W..  S.  B.  M.  in  Riverside  County.  It  is 
possible  that  there  are  undiscovered  deposits  of  this  valuable  oxide  of 
aluminum  in  the  southern  part  of  the  state. 

Bauxite  resembles  clay,  but  is  usually  distinguished  at  sight  from 
clay  by  its  pea-shaped,  or  pisoUtic  structure — a  structure  having  small 
rounded  concretions  of  the  mineral  imbedded  in  the  mass. 

A  large  deposit  of  bauxite  in  California  would  be  commercially 
valuable  for  refractories  and  other  purposes. 

The  demand  is  still  good  for  pyrite  and  galena  crystals  suitable  for 
radio  crystal  detectors.  At  the  present  time  the  price  paid  per  ton  for 
good  pjTite  crystals  is  probably  about  $2,000,  and  about  $750  for 
galena. 

The  number  of  samples  received  and  determined  at  the  laboratory 
of  the  State  Alining  Bureau  during  the  past  three  months  has  been 
1119. 
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LIBRARY. 

Forest   L.    Campbell,    Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Piles  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL  PUBLICATIONS  RECEIVED. 
Governmental. 

U.  S.  Geological  Survey: 

Bulletin  No.  7.50-G' — Bauxite  in  Nortlieastem  Mississippi.    By  E.  F.  Burchard. 
Bulletin  No.  769 — The  Geologic  Classification  of  the  U.   S.  Geological  Survey 

as  Compared  with  Other  Classifications.     By  M.  G.  Wilmarth. 
Bulletin  No.  761 — Molybdenum  Deposits.     By  Frank  L.  Hess. 
Bulletin  No.  760-B— The  Physical  Features  of  Cent.  Massachusetts. 
Bulletin  No.  755 — Mineral  Resources  of  Alaska  in  1922.     By  A.  H.  Brookes. 
Bulletin    No.    764 — Phosphate    Deposits   in    the   Wind    River   Mountains    near 

Lander,   Wyoming.     By   D.  D.   Condit. 
Bulletin  No.  770 — The  Data  of  Geochemistry.     By  F.  W.  Clarke. 

Mineral  Resources  of  the  United  States: 

Antimony    in    1923. 

Abrasive  Materials  in  1923. 

Natural  Gas  in  1923. 

Asbestos  in  1923. 

Natural  Gas  Gasoline  in  1923. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Nevada  in  1923. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Utah  in   1923. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  California  and  Oregon  in  1923. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Montana  in   1923. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Arizona  in  1923 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Washington    and    Idaho   in    1923. 

Iron  Ore,  Pig  Iron  and  Steel  in  1923. 

Cement  in  1923. 
Water  Supply  Paiwr  No.  538 — The  San  Juan  Canyon,  Southeastern  Utah. 
Water  Supply  Paper  No.  560-A — Water  Power  and  Irrigation  in  the  Madison 

River  Basin,  Montana. 
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Water  Supply  Paper  Xo.  530-E — The  Artesian  Water  Supply  of  the  Dakota 

Sandstone  in  North  Dakota. 
Water   Supply   Paper   No.   541 — North   Atlantic   Slope   Drainace   Basins.      By 

N.  C.  Drorer. 
Water  Supply  Paper  No.  519 — Ground  Water  in  Santa  Clara  Valley,  Oalifomia. 

By  W.  O.  Clark. 

U.  S.  Bureau  of  Mines  : 
Technical  Papers : 

323 — Experiments  in  the  Use  of  Back  Pressures  on  Oil  Wells. 

332 — Conditions  Affecting  the  Activity  of  Iron  Oxides  in  Removing  Hydrogen 

Sulphide  from  City  Gas. 
33V — Carbon  Monoxide  Hazards  from  House  Heaters  Burning  Natural  Gas. 
33S — Smoke-Abatement  Investigation  at  Grafton,  W.  Va. 
34S — Gas  Masks  for  Gasoline  and  Petroleum  Vapors. 
351 — The  Electrical  Manufacture  of  Carbon  Black. 
352 — Detection  of  Small  Quantities  of  Petroleum  Vai)or. 
359 — The  Purification  of  Copper  Sulphate  Solutions. 
371 — Coke  Oven  Accidents  in  the  United  States  during  1923. 

Reports  of  Investigations : 

Serial  No.  265S — Pollution  by  Oil  of  the  Coast  Waters  of  the  United  States. 

By  F.  W.  Lane.  C.  P.  Bowie  and  J.  S.  Desmond. 
Serial  No.  2659— Explosives  used  in  October.  192i.    By  W.  W.  Adams. 
Serial  No.  2660 — Health  Hazards  in  the  Mining  Industry.     By  R.  R.  Sayers. 
Serial   No.  2661 — Exhaust   Gases  from  Engines  using  Ethyl   Gasoline.     By 

R.  R.  Sayers,  A.  C.  Fieldner,  W.  P.  Yant,  B.  G.  H.  Thwnas,  and  W.  J. 

McConnell. 
Serial    No.    2663 — Friction    Factors   for   Metal   Mine   Airways.      By    G.    E. 

McElrov  and  A.  S.  Richardson. 
Serial  No.  2664— Hazard  of  Unsafe  Types  of  Gas  Masks.     By  S.  H.  Katz. 
Serial  No.  2665 — Explosives  used  in  November,  1924.   By  W.  W.  Adams. 
Serial  No.  2606 — Coal-Mine  Fatalities  in  December.  1924.   By  W.  W.  Adams. 
Serial  No.  266" — Subject    Index   of   Bureau    of    Mines    Reports   of    Investi- 
gations Published  during  the  Calendar  Tears  1919-1924.     By  G.  E.  Tnfft 

and  E.   V.   Brandenburg. 
Serial  No.  266S — A  Test  of  CO,  Recorders.     By  J.  F.  Barkley. 
Serial  No.  2672 — Explosives  used  in  December,  1924.    By  W.  W.  Adams. 
Serial  No.  267-3 — Coal-Mine  Fatalities  in  January.  1925.     By  W.  W.  Adams. 
Serial  No.  2671 — The  Resistance  of  Coal-Mine  Entries  to  the  Flow  of  Air. 

By  J.  W.  Paul,  H.  P.  Greenwald  and  G.  E.  McElroy. 
Serial  No.  2669 — Status    of   Research    in    Ore    Dressing.      By    Earnest    A. 

Hersam. 
Serial  No.  2670 — Possibilities  of  Helium-Oxygen  Mixtures  for  the  Mitigation 

of  Caisson  Disease.     By  R.  R.  Sayers.  W.  P.  Yant  and  J.  H.  Hillebrand. 
Serial  No.  2674 — ^The  Ignition  of  Firedamp  by  Exposed  Filaments  of  Elec- 
tric Mine-Lamp  Bulbs.    By  R.  D.  Leitch,  A.  B.  Hooker  and  W.  P.  Yant. 
Serial  No.  2675 — Eleventh  Semi-Annnal  Motor  Gasoline  Survey.     By  A.  J. 

Kraemer  and  H.  M.  Thome. 
Serial  No.  2676 — Explosives  Used  in  January,  1925.    By  W.  W.  Adams. 
Serial  No.  2677 — Effect  of  Tank  Colors  on  Evaporation  Losses  of  Crude  Oil. 

By  Ludwig  Schmidt. 
Serial  No.  267S — Some    Common    Mistakes    in     Operating    a     Stoker-Fired 

Boiler.     By  J.  F.  Barkley. 
Serial  No.  2679 — Methods    of    Laboratory    Grinding    of    Coke    for    Analysis. 

By  W.  A.  Selvig. 
Serial  No.  26S0 — Coal-Mine  FataUties  in  February,  19;S.  By  W.  W.  Adams. 

California  Department  of  Engineering : 

Bulletin  No.  9 — Water  Resources  of  Oalifomia. 
California  Department  of  Public  Works : 

Report  of  the  Division  of  Architecture,  1924. 

Alabama,  Geological  Survey  of: 

Bulletin  No.  25 — Statistics   of   the   Mineral   Production   of  Alabama   for  1919 

and  1920. 
Bulletin  No.  26 — Statistics  of  the  Mineral   Production  of  Alabama  for  1921. 
Bulletin   No.  27 — Statistics  of  the  Mineral  Production  of  Alabama  for  1922. 
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Georgia,  Geological  Survey  of: 

Bulletin  No.  41 — Iron  Ore  Deposits  of  Georgia.    By  R.  H.  Hazeltine. 
Idaho  Bureau  of  Mines  and  Geology : 

Bulletin  No.  6 — Geology  and  Water  Resources  of  the  Goose  Creek  Basin,  Cassia 

Co.,  Idaho. 
Bulletin  No.  8 — Ground  Water  Supply  of  Moscow,  Idaho. 
Bulletin  No.  9 — Ground  Water  in  Pahsimeroi  Valley,  Idaho. 
Bulletin  No.  10 — Six  Years'  Work  of  the  Idaho  Bureau  of  Mines  and  Geology, 

1919-19ai. 
Bulletin  No.  11 — Geology  and  Water  Resources  of  the  Bruneau  River  Basin, 

Owyhee  Co.,  Idaho.    By  A.  M.  Piper. 
Bulletin   No.   12 — Possibilities   of  Petroleum  in   Power   and   Oneida   Counties, 

Idaho. 

Illinois  State  Geological  Survey : 

Bulletin   No.   45 — Structural   Reconnaissance   of   the   Mississippi    Valley   Area 

from  Old  Monroe,  Missouri,  to  Nauvoo,  Illinois. 
Report    of   Investigation    No.    3 — An    Investigation    of    the    Moulding    Sand 

Resources  of  Illinois. 

Missouri  Bureau  of  Mines  and  Geology : 

Biennial  Report  of  the  State  Geologist  for  1924. 
Nevada : 

Biennial  Report  of  the  State  Inspector  of  Mines,  192.3-1924. 
North  Carolina  Geological  and  Economic  Survey : 

Biennial  Report  of  the  State  Geologist  and  Director,  1921-1922. 

Economic  Paper  No.  54 — Water  Power  Investigation  of  Deep  River.     By  Thorn 

Saville. 
Circular  No.  10 — The  Power  Situation  in  North  Carolina  in  1924.     By  Thorn 

Saville. 
Circular  No.  11 — Forest  Fires  and  Taxation. 
Economic  Paper  No.  55 — ^The  Mineral  Industry  of  North  Carolina  from  1918 

to  1923. 
Biennial  Report  of  the  State  Geologist,  1923-1924. 

Oklahoma  Geological  Survey : 

Circular  No.  10 — A  Silurian-Devonian  Oil  Horizon  in  Southern  Oklahoma.  By 
G.  D.  Morgan. 

Circular  No.  11 — Arkose  of  the  Northern  Arbuckle  Area.     By  G.  D.  Morgan. 

Circular  No.  12 — Stratigraphic  Position  of  the  Franks  and  Seminole  Forma- 
tions of  Oklahoma.     By  G.  D.  Morgan. 

Bulletin  No.  32 — Geology  of  the  Southern  Otichita  Mts.  of  Oklahoma.  By 
C.  W.  lioness. 

Bulletin  No.  33 — Geology  of  Love  County.     By  F.  M.  Bullard. 

Virginia  Geological  Survey : 

Bulletin   No.  25— The  Valley   Coal  Fields  of   Virginia.     By   M.   R.   Campbell. 
Washington  Geological  Survey  : 

Bulletin  No.  31 — Lead  Deposits  of  Pend  Orielle  and   Stevens  Counties. 
West  Virginia  Geological   Survey  : 

Mineral  and  Grant  Counties.     By  D.  B.  Reger. 
The  Parliament  of  the  Commonwealth  of  Australia : 

Petroleum  Prospects  of  the  Kimberly  District  of  Western  Australia  and 
Northern  Territory. 

Department  of  Mines,   South   Australia : 

Mining  Review,  No.  40. 
Memorias  de  la  Real  Academia  de  Ciences  y  Artes  de  Barcelona : 
Vol.  XVIII: 

No.  10 — Las  Nubes  Cosmicas  y  las  Irregularidades  en  el  Perido  de  Ciertas 
Estrellas  Variables. 
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No.  11 — Representacion   Grafica  de   Espacious   Superiores. 

No.  12 — La  Riquesa  en  Metales  Preciosos  de  la  la  Espana  Antigue. 

No.  13 — Odonatos  Nuevos  o  Interesantes. 

No.  14 — Nota     Petrograpfica     Sobre    Algunas    Rocas     de     la     Provincia    de 

Tarragona. 
No.  15 — Consideraciones   sobre  un  neuvo   Renacimiento. 
No.  16 — Marquinas  Electriceas  a  Velocidad  Variable. 

Department  of  Mines,  Canada : 

Investigations  of  Fuels   and   Fuel   Testing. 

Investigations  of  Mineral    Resources    and    the    Mining    Industry. 

Investigations  of  Ceramics  and  Road  Materials. 

Investigations  in  Ore   Dressing   and   Metallurgy. 

Dominion  Fuel  Board,  Canada : 

Coke  as  a  Household  Fuel  in  Central  Canada. 
The  Smoky  River  Coal  Feld.     By  James  McEvoy. 

Geological  Survey  of  England  : 

Special  Memoirs  on  the  Mineral  Resources  of  Great  Britain,   Vol.  VIII. 
Geological  Survey  of  Great  Britain : 

The  Geology  of  the  Country  Around  Wem. 
Instituto  Geologico  de  Mexico : 

Num.  10 — Las  Publicaciones  del  Instituto. 

Num.  40 — Catalogo   Sistematico  de   Especies   MSnerales   de   Mexico. 

Num.  40 — El  Cerro  de  Mercado  Durango. 

Department  of  Mines,  New  South  Wales : 
Bulletin  No.  10— Silica.     By  L.  F.  Harper. 
Bulletin  No.  12 — Coke.     By  L.  F.  Harper. 
Bulletin  No.  14 — Asbestos.     By  R.  G.  Haggett. 
Bulletin  No.  15 — Diatomite.     By  E.  J.  Kenny. 
Bulletin  No.     7 — Gold. 

Bulletin  No.     8 — Aluminum,   Alunite,  and   Bauxite. 
Bulletin  No.  11 — Cadmium  ajid  Mercury. 
Mineral   Resources   No.   32 — The   Coal   Resources   of  the   Douglas   Park   Area. 

Department  of  Mines,  Ontario : 

Thirty-third  Annual  Report  of  the  Ontario  Department  of  Mines. 

Report  of  the  Department  of  Mines  for  the  Fiscal  Year  ending  March  31,  1924. 

Memoir    No.    142 — Preliminary    Report    on    the    Clay    and    Shale    Deposits    of 

Ontario. 
Summary  Report,  1923,  Part  B 

Part  C  I 
Part  C  II 

Geological  Survey,  Scotland : 

The  Pre-Tertiary  Geology  of  Mull,  Loch  Aline  and  Oban. 

Societies  and  Educational   Institutions. 
University  of  California : 

Vol.  15,  No.  5 — Notes  on  the  Occurrence  of  Mammalian  Remains  in  the  Pleisto- 
cene of  Mexico,  with  a  Description  of  a  New  Species  of  Capromeryx 
Mexicana.     By  E.  L.  Furlong. 

Colorado  College : 

Publication  No.  128 — Notes  on  the  Life  History  and  Feeding  Habits  of  the 
Spadefoot  Toad  of  the  Western  Plains.    By  R.  J.  Gilmoare. 

Columbia  University : 

Summer  Session  and  Announcement. 
University  of  Missouri : 

Briquetting  of  Zinc  Ores.     By  B.  M.  O'Harra. 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia.     Vol.  LXXVI. 
Report  of  the  U.  S.  National  Museum  for  1934. 
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Current  Magazines  on  File. 

For   the   convenience   of  person.s   wishing  to  consult  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended : 

American  Petroleum  Institute,  New  York. 

Architect  and  Engineer,  Pan  Francisco. 

Arizona  Minin?  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical  Engineering  and  Mining  Review.  London,  England. 

Engineering  and  Mining  Journal-Press,  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite.  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Los  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and  Gas  Journal,  Tulsa.  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil   News,   Galesburg,   Illinois. 

Oildom,  New  Y'ork. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  Age,  New  York. 

Petroleum  Record,  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining  Journal,  Brisbane,  Australia. 

Rock  Products,  Chicago,  Illinois. 

Safety  News.  Industrial  Accident  Commission,  San  Francisco. 

Salt  Lake  Jlining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library : 

Amador  Dispatch,  Jackson,  Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Barstow  Printer,  Barstow,  Cal. 

BIythe  Herald,  Blythe.  Cal. 

Bridgeport   Chronicle-Union,  Bridgeport,   Mono  Co.,   Cal. 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil  World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa.  Cal. 

Daily  Commercial  News.  San  Francisco,  Cal. 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate.  Crescent  City,  Cal. 

Exeter  Sun,  Exeter.  Cal. 

Gateway  Gazette.  Beaumont,  Cal. 

Goldfield  News,  Goldfield.  Nevada. 

Guemeville  Times.  Guerneville,  Cal. 

Healdsburg  Enterprise,  Healdsburg,  Cal. 
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Humboldt  Standard,  Eureka,  Cal. 

Inyo  Independent,  Independence,  Cal. 

Inyo  Register.  Bishop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee,  Lakeport,  Cal. 

Mining  and  Financial  Record,  Denver,  Colo. 

Mining  Topics,  Sacramento,  Cal..  and  Unionville,  Nev. 

Mountain  Democrat,  Placerville,  Cal. 

Mountain  Messenger,  Downieville,  Cal. 

Nevada  Mining  Press,  Reno,  Xevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass.  Oregon. 

Oroville  Daily  Register.  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald,  Auburn.  Cal. 

Plumas  Independent.  Quincy,  Cal. 

Plumas  National  Bulletin,  Quincy,  ('al. 

Randsburg  Times,  Randsburg,  Cal. 

San  Diego  News,  San  Diego.  Cal. 

Shasta  Courier,  Redding.  Cal. 

Siskiyou  News.  Treka,  Cal. 

Stockton  Record.  Stockton.  Cal. 

Tuolumne  Prospector.  Tuolumne.  Cal. 

Ventura  Daily  Post,  Ventura,  Cal. 

Weekly  Trinity  Journal,  Weaverrille,  Cal. 

Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

"When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  '  Commercial  Mineral  Notes. ' 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
3919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  onl.y  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  emplo.vers  and  employees  may  be  obtained  at 
anjf  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS  WANTED. 

31-  G     Mining   Engineer ;   manager  or  mine   foreman.     Eighteen  years'   experience 

in  Soutli  Africa.     Age  40.     Single.     References.     Salary  wanted,  $250. 
31-  7     Mine    Surveying.      Four   yeare'   surveying   experience.      Age   3-3.      Married. 

References.     Salary  wanted  $150  and  expenses. 
31-  8     Shift   Boss.      Twenty-eight   years'   experience   in   Transvaal,    South   Africa. 

Age  44.     References.     Salary  open. 
Zl-  9     Mine  Office  Work.     One  year's  experience  as  clerk  and  time-keeper.     Age  23. 

Married.     References.     Salary  wanted,  $125. 
31-10     Mining  Engineer.      Six  and  one-half  years'   experience  as  engineer,   miner, 

leaser,     and    cyanide    man.      Age    37.      Married.      References.      Salary 

wanted,  $175. 
31-11     Surveyor  or  outside  foreman.     Five  years'  experience  as  labor  foreman  and 

engineer.     Age  42.     Married.     References.     Salary  open. 
31-12     Mining  or  Oil  Work.     Russian   Engineer.     Speaks  good  English.     Lots  of 

experience  in  Russian  mines,  mills,  and  oil  field  geology. 
.31-13     Assistant  Geologist.    Three  years'  study  at  Minnesota  and  Iowa  Universities. 

General  and  advanced  geology,  economic  geology,  mineralogy,  paleontology, 

plane-tabling,  surveying,  and  field  trips,     .ige  24.     Married.     References. 

Salary  wanted,  $150. 
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During  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  v^fhich  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco;  Pacific  Finance  Building, 
Los  Angeles;  in  Sacramento;  Santa  Maria;  Santa  Paula;  Coalinga; 
Taft;  Bakersfield.  They  may  also  be  found  in  many  public,  private 
and  technical  libraries  in  California  and  other  states,  and  foreign 
countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (•*)  Indicate  tlie  publication  Is  out  of  print. 

Price 

**First   Annual   Report  of  the  State  Mineralogist,   1880,  43  pp.     Henry   G. 

Hanks 

♦♦Second  Annual  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

♦♦Third  Annual  Report  of  the  State  Mineralogist,  1883,  111  pp.,  21  illustra- 
tions.    Henry   G.  Hanks 

♦♦Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.    Henry   G.   Hanks 

♦♦Fifth  Annual  Report  of  the  State  Mineralogist,  1885,  234  pp.,  15  illustra- 
tions, 1  geological  map.     Henry  G.  Hanks 

♦♦Sixth  Aunual  Report  of  the   State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations,  1  map.     Henrv  G.   Hanks J 

♦♦Part  II,  1887,  222  pp.,  36  illustrations.     William.  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 

Irelan,  Jr.  

♦♦Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  048  pp.,  122  illustra- 
tions.    William  Irelan,  Jr 

♦♦Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 
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Price 
♦♦Tenth  Annual  Report  of  the  State  Mineralogist,  1890,  983  pp.,  179  illustra- 
tions, 10  maps.     William  Irelan,  Jr 

Eleventh  Report   (First  Biennial)   of  the  State  Mineralogist,  for  the  two 
years   ending   September  15,   1S92,  612   pp.,   73   illustrations,  4  maps. 

William  Irelan,  Jr $1.00 

♦♦Twelfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,  18SM,  541  pp.,  101  illustrations,  5  maps. 

J.  J.  Crawford 

♦♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending   September   15,   1896,   726  pp.,   93  illustrations,   1  map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,    Biennial    Period,   1913-1914, 

Fletcher  Hamilton : 
♦♦Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolumne  Counties, 

172  pp.,   paper 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pp.,  paper .50 

Mines    and    Mineral    Resources,    Del    Norte,    Humboldt,    and    Mendocino 

Counties,  59  pp.,  paper .25 

♦♦Mines   and   Mineral    Resources,    Fresno,   Kern,   Kings,   Madera,    Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties, 

113   pp.,   paper .35 

♦♦Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and   Trinity    Counties, 

ISO  pp.,   paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton,  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano,  Sonoma, 
Yolo,  Del  Norte,  Humboldt,  Mendocino,  Fresno,  Kern.  Kings,  Madera, 
Mariposa,  Merced,  San  Joaquin,  Stanislaus,  San  Diego.  Imperial, 
Shasta,    Siskiyou,    and   Trinity    Counties,    974   pp.,    275    illustrations, 

cloth    2.00 

Chapters  of   the   State   Mineralogist's   Report,   Biennial    Period,   1915-1916, 
Fletcher  Hamilton : 
Mines  and  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  176  pp., 

paper    .65 

Same,  including  geological  map  of  Inyo  County 1.25 

Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties,  91  pp.,  paper .50 

Mines  and  Mineral  Resources,  El  Dorado,  Placer,   Sacramento,  and  Yuba 

Counties,  198  pp.,  paper .65 

Mines   and   Mineral   Resources,   Monterey,   San   Benito,   San   Luis   Obispo, 

Santa  Barbara,  and  Ventura  Counties,  183  pp.,  paper .65 

Mines  and  Mineral  Resources,  Ijos  Angeles,  Orange,  and  Riverside  Counties, 

136   pp.,    paper .50 

Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  186  pp., 

pai)er .65 

Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916,  Fletcher  Hamilton.  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine.  Inyo, 
Mono,  Butte,  Lassen,  Modoc,  Sutter,  Tehama,  Placer,  Sacramento, 
Yuba,  Los  Angeles,  Orange.  Riverside,  San  Benito,  San  Luis  Obispo, 
Santa  Barbai'a,  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 3.75 

Chapters    of    the    State    Mineralogist's    Report,    Biennial    Period    1917-1918, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Plumas  County,  188  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County.  144  pp.,  paper .50 

Seventeenth   Report  of   the   State   Mineralogist,   1920,   Mining   in   California 

during  1920,  Fletcher  Hamilton  ;  562  pp.,  71  illustrations,  cloth 1.75 
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Eighteenth   Report  of   the   State   Mineralogist,   1922,   Mining   in   California, 
Fletcher  Hamilton.     Chapters  published   monthly  beginning  with  Jan- 
uarj',  1922: 
**January,  **Februai-y,  March,  April,  May,  June,  July,  August,  September, 

October,  November,  December,  1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Fletcher  Hamilton  and   Lloyd   L.   Root.     January,   February,   March, 

September,  1923 Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October, 

1924,  per  copy $0.25 

Chapters  of  Twenty-first  Report  of  State  Mineralogist.  Mining  in  California, 

Lloyd  L.  Root.     Published  quarterly.     .January,  1925 .25 

Subscription,  .$1.00  in  advance  (by  calendar  year,  only). 
Chapters  of  State  Oil  and  Gas  Supervisor's  Report : 

Summary  of  Operations — California  Oil  Fields,  July,  1918,  to  March,  1919 

(one  volume)    ^ Free 

Summary  of  Operations^California  Oil   Fields.     Published   monthly,   begin- 
ning April,  1919: 
**April,  **May,  June,  **July,  **August,  **September,  **October,  November, 

♦♦December,  1919 Free 

January,  February,  March,  April,  ♦♦May,  Junej  July,  **August,  September, 

October.  November,  December,  1920 Free 

January,    ♦♦February,    ♦♦March,    **April,    May,    June,    ♦♦July,    August, 

♦♦September,  ♦♦October,  ♦♦November,  ♦♦December,  1921 Free 

January,    February,   March,    April,   May,   June,   July,   August,    September, 

October,  November,  December,  1922 Free 

January,   February,   March,   April,   May,  June,   July,   August,    September, 

October,  November,  December,  1923 Free 

January,  February,  March,  April,  May,  .Tune,  July,  August,  September,  1924     Free 
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♦♦Bulletin  No.  1.     A  Description   of   Some   Desiccated  Human   Remains,  by 

Winslow  Anderson.     188S,  41  pp.,  6  illustrations 

♦♦Bulletin  No.  2.     Methods   of  Mine  Timbering,   by   W.   H.   Storms.     1894, 

58  pp.,  75  illustrations 

♦♦Bulletin  No.  3.     Gas  and  Petroleum  Yielding  Formations  of  Central  Valley 

of  California,  by  W.  L.  Watts.     1S94,  100  pp.,  13  illustrations,  4  maps.     

♦♦Bulletin  No.  4.     Catalogue  of  Californian  Fossils,  by  J.  G.  Cooper,  1894, 

73  pp.,  67  illustrations.     (Part  I  was  published  in  the  Seventh  Annual 

Report  of  the  State  Mineralogist,  1887.) 

♦♦Bulletin  No.  5.     The  Cyanide  Process,  1894,  by  Dr.  A.  Scheidel.    140  pp., 

46  illustrations 

Bulletin  No.  6.     California  Gold  Mill   Practices,  1895,  by  E.  B.  Preston, 

85  pp.,  46  illustrations .50 

♦♦Bulletin  No.  7.     Mineral    Production    of    California,    by    Counties   for   the 

year  1894.  by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  No.  S.     Mineral    Production    of   California,    by    Counties    for   the 

year  1895,  by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin    No.   9.     Mine   Drainage,  Pumps,   etc.,   by   Hans  C.  Behr.     1896, 

210  pp.,  206  illustrations 

''*Bulletin   No.   10.     A  bibliography  Relating  (o  the  Geology.  Palaeontology  and 

Mineral  Resources  of  California,  by  Anthony  W.  Vogdes.    1896,  121  pp.     

♦♦Bulletin  No,  11.     Oil  and  Gas  Yielding  Formations  of  Los  Angeles,  Ventura 

and  Santa  Barbara  counties,  by  W.  L.  Watts.     1897,  94  pp.,  6  maps, 

31  illustrations  

♦♦Bulletin  No.  12.     Mineral  Production  of  California,  by  Counties  for  1896, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  No.  13.     Mineral  Production  of  California,  by  Counties  for  1897, 

by  Charles  G.  Yale.     Tabulated  sheet 
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•♦Bulletin  No.  14.     Mineral  Production  of  California,  by  Counties  for  1S9S, 

by  Charles  G.  Tale 

♦♦Bulletin  No.   15.     Map   of  Oil  CSty  Fields.  Fresno  County,  by  John  H. 

Means.     1S99  

♦♦Bulletin  No.  16.     The  Genesis  of  Petroleum  and  Asphaltnm  in  California, 

by  A.  S.  Cooper.     1S99.  39  pp.,  29  illustrations 

♦♦Bulletin  No.  17.     Mineral  Production  of  California,  by  Counties  for  1899, 

by  Charles  G.  Tale.     Tabulated  sheet 

♦♦Bulletin  No.   IS.     Mother  Lode  Region  of  California,  by  W.   H.   Storms. 

1900,  154  pp.,  49  illustrations 

♦♦Bulletin  No.  19.     Oil  and  Gas  Tielding  Formations  of  California,  by  W.  L. 

Watts.     1900,  236  pp.,  60  illustrations,  S  maps 

♦♦Bulletin  No.  20.     Synopsis  of  General  Report  of  State  Mining  Bureau,  by 

W.  L.  Watts.     1901.  21  pp.    This  bulletin  contains  a  brief  statement 

of  the  progress  of  the  mineral  industry  in  California  for  the  four  years 

ending  December,  1899 

♦♦Bulletin  No.  21.     Mineral  Production  of  California  by  Counties,  by  Charles 

G.  Tale.     1900.     Tabulated  sheet 

♦♦Bulletin  No.  22.     Mineral  Production  of  California  for  Fourteen  Tears,  by 

Charles  G.  Tale.     1900.    Tabulated  sheet 

Bulletin  No.  23.     The  Copper  Resources  of  California,  by  P.  C.  DuBois, 

F.  M.  Anderson,  J.  H.  Tibbits  and  G.  A.  Tweedy.     1902,  282  pp.,  69 
illustrations,  and  9  maps $0.50 

♦♦Bulletin  No.  24.    The  Saline  Deposits  of  California,  by  G.  E.  Bailey.    1902, 

216  pp.,  99  illustrations,  5  maps 

♦♦Bulletin  No.  25.     Mineral  Production  of  California,  by  Counties,  for  1901, 

by  Charles  G.  Tale.     Tabulated  sheet 

♦♦Bulletin   No.  26.     Mineral   Production  of  California  for  the  past  Fifteen 

Tears,  by  Charles  G.  Tale.     1902.    Tabulated  sheet 

♦♦Bulletin   No.    27.     The   Quicksilver   Resources   of   California,    by   William 

Forstner.     1903.  273  pp.,  144  illustrations,  S  maps 

♦♦Bulletin  No.  28.     Mineral  Production  of  California,  for  1902,  by  Charles 

G.  Tale.     Tabulated  sheet 

♦♦Bulletin  No.  29.     Mineral  Production  of  California  for  Sixteen  Tears,  by 

Charles  G.  Tale.     1903.     Tabulated  sheet— 

♦♦Bulletin  No.  3C'.     Bibliography  Relating  to  the  Geology.  Palaeontology,  and 

Mineral  Resources  of  California,  by  A.  W.  Vogdes.    1903,  290  pp 

•♦Bulletin  No.  31.     Chemical   Analyses   of  California  Petroleum,  by  H.   N. 

Cooper.     1904.     Tabulated  sheet 

♦♦Bulletin  No.  32.     Production  and  Use  of  Petroleum  in  California,  by  Paul 

W.  Prutzman.     1904.  230  pp.,  116  illustrations,  14  maps 

♦♦Bulletin  No.  33.     Mineral  Production  of  California,  by  Counties,  for  1903, 

by   Charles   G.   Tale.     Tabulated   sheet 

•♦Bulletin  No.  34.     Mineral  Production  of  California  for  Seventeen  Tears, 

by  Charles  G.  Tale.     1904.     Tabulated  sheet 

•♦Bulletin  No.  35.     Mines  and  Minerals  of  California,  by  Charles  G.  Tale. 

1904,  55  pp.,  20  county  maps.     Relief  map  of  California 

•♦Bulletin  No.  36.     Gold  Dredging  in  California,  by  J.  E.  Doolittle.     1905, 

120  pp.,  66  illustrations,  3  maps 

♦♦Bulletin  No.  37.     Gems.   Jewelers*   Materials,   and   Ornamental    Stones   of 

California,  by  George  F.  Kunz.     1905.  168  pp..  .54  illustrations .25 

•♦Bulletin   No.  38.     Structural   and   Industrial   Materials   of  California,   by 

Wm.  Forstner.  T.  C.  Hopkins,  C.  Naramore  and  L.  H.  Eddy.     1906, 

412  pp.,  150  illustrations,  1  map 

••Bulletin  No.  39.     Mineral  Production  of  California,  by  Counties,  for  1904, 

by  Charles  G.  Tale.     Tabulated  sheet 

••Bulletin   No.   40.     Mineral   Production   of  California   for  Eighteen  Tears, 

by  Charles  G.  Tale.     1905.     Tabulated  sheet 

••Bulletin  No.  41.     Mines  and  Minerals  of  California,  for  1904,  by  Charles 

G.  Tale.     1905,  54  pp.,  20  county  maps 

••Bulletin  No.  42.     Mineral  Production  of  California,  by  Counties,  1905,  by 

Charles  G.  Tale.     Tabulated  sheet 
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**BuIletin   No.  43.     Mineral   Production  of  California   for   Nineteen   Years, 

by  Charles  G.  Yale.     Tabulated  sheet 

**Bulletia  No.  44.     California  Mines  and  Minerals  for  1905,  by  Charles  G. 

Yale.     1907,  31  pp.,  20  county  maps 

•♦Bulletin  No.  45.     Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10  pp 

Bulletin  No.  46.     General   Index  of  Publications  of  the  California   State 

Mining  Bureau,  by  Charles  G.  Yale.     1907,  54  pp $0.30 

♦♦Bulletin    No.   47.     Mineral   Production   of   California,   by   Counties,   1906, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin    No.   48.      Mineral    Production   of   California   for   Twenty   Years. 

1906,  by  Charles  G.  Yale 

♦♦Bulletin  No.  49.     Mines  and  Minerals  of  California  for  1906,  by  Charles 

G.  Yale.     34   pp 

Bulletin  No.  50.     The  Copper  Resources  of  California,  1908,  by  A.  Haus- 

mann,  J.  Kruttschnitt,  Jr.,  W.  E.  Thorne  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) 1.00 

♦♦Bulletin  No.  51.     Mineral  Production  of  California,  by  Counties,  1907,  by 

D.  H.  Walker.     Tabulated  sheet 

♦♦Bulletin  No.  52.     Mineral  Production  of  California  for  Twenty-one  Years, 

1907,  by  D.  H.  Walker.     Tabulated  sheet 

♦♦Bulletin  No.  53.     Mineral  Production  of  California  for  1907,  with  County 

Maps,  by  D.  H.  Walker,  62  pp 

♦♦Bulletin  No.  54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1908.     Tabulated  sheet 

♦♦Bulletin  No.  55.     Mineral  Production  of  California  for  Twenty-two  Years, 

by  D.  H.  Walker,  1908.     Tabulated  sheet 

♦♦Bulletin   No.   56.     Mineral   Production   for  1908,   with  County   Maps   and 

Mining  Laws  of  California,  by  D.  H.  Walker.     78  pp 

♦♦Bulletin   No.  57.     Gold   Dredging  in   California,  by  W.   B.   Winston   and 

Chas.  Janin.    1910,  312  pp.,  239  illustrations  and  10  maps 

**Bulletin   No.  58.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1909.     Tabulated  sheet "_ 

♦♦Bulletin  No.  59.     Mineral  Production  of  California  for  Twenty-three  Years, 

by  D.  H.  Walker,  1909.    Tabulated  sheet 

♦♦Bulletin  No.  60.     Mineral  Production  for  1909,  County  Maps  and  Mining 

Laws  of  California,  by  D.  H.  Walker.     94  pp 

•♦Bulletin  No.  61.     Mineral  Production  of  California,  by  Counties  for  1910, 

by  D.  H.  Walker.    Tabulated  sheet 

♦♦Bulletin  No.  62.     Mineral  Production  of  California  for  Twenty-four  Years, 

by  D.  H.  Walker,  1910.     Tabulated  sheet 

♦♦Bulletin  No.  63.     Petroleum  in  Southern  California,  by  P.  W.  Prutzman. 

1912,  430  pp.,  41  illustrations,  6  maps 

♦♦Bulletin  No.  64.     Mineral  Production  for  1911,  by  E.  S.  Boalich.     49  pp 

♦♦Bulletin  No.  65.     Mineral  Production  for  1912,  by  E.  S.  Boalich.      64  pp.—     

♦♦Bulletin  No.  66.     Mining  Laws  of  the  United  States  and  California.     1914, 

89  pp.  

♦♦Bulletin    No.    67.      Minerals   of   California,    by    Arthur    S.    Eakle.      1914, 

226    pp.    

♦♦Bulletin  No.   68.     Mineral   Production   for  1913,   with   County   Maps   and 

Mining  Laws,  by  E.  S.  Boalich.     160  pp 

♦♦Bulletin   No.  69.     Petroleum   Industry  of  California,   with  Polio  of  Maps 

(18  by  22),  by  R.  P.  McLaughlin  and  C.  A.  Waring.     1914,  519  pp., 

13  illustrations,  83  figs.     [IS  plates  in  accompanying  folio.] 

♦♦Bulletin   No.   70.     Mineral   Production   for   1914,   with  County   Maps  and 

Mining   Laws.     184  pp 

♦♦Bulletin   No.   71.     Mineral   Production   for   1915,   with   County   Maps   and 

Mining  Laws,  by  Walter  W.  Bradley.     193  pp.,  4  illustrations 

Bulletin  No.  72.     The  Geologic  Formations  of  California,  by  James  Perrin 

Smith.     1916,  47   pp .25 

Reconnaissance  Geologic  Map   (of  which,  Bulletin  72  is  explanatory), 

in  23  colors.     Scale ;  1  inch  equals  12  miles.     Mounted 2.50 
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•♦Bulletin  No.  73.     First  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor of  California,  for  the  fiscal  year  1915-16,  by  R.  P.  McLaughlin. 
278  pp.,  26  illustrations 

Bulletin  Xo.  74.     Mineral  Production  of  California  in  1916,  with  County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  12  illustrations Free 

•♦Bulletin  No.  7.5.     United  States  and  California  Mining  Laws,  1917.    115  pp., 

paper 

Bulletin  No.  76.  Manganese  and  Chromium  in  California,  by  Walter  W. 
Bradley,  Emile  Huguenin,  C.  A.  Logan,  W.  B.  Tucker  and  C.  A. 
Waring,  1918.     248  pp.,  51  illustrations,  5  maps,  paper $0.50 

Bulletin    No.   77.     Catalogue  of   Publications   of   California   State  Mining 

Bureau,  1880-1917,  by  E.  S.  Boalich.     44  pp.,  paper Free 

Bulletin  No.  78.  Quicksilver  Resources  of  California,  with  a  Section  on 
Metallurgy  and  Ore-Dressing,  by  Walter  W.  Bradley,  1918.  389  pp., 
77  photographs  and  42  plates  (colored  and  line  cuts),  cloth 1.50 

Bulletin  No.  79.     Magnesite  in  California.      (In  preparation.) 

Bulletin    No.    SO.     Tungsten,    Molybdenum    and    Vanadium    in    California. 

fin   preparation.)    

Bulletin  No.  81.     Foothill  Copper  Belt  of  California.     (In  preparation.) —     

♦♦Bulletin  No.  82.  Second  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor, for  the  fiscal  year  1916-1917,  by  R.  P.  McLaughlin,  1918.  412  pp., 
31  illustrations,  cloth 

Bulletin   No.   83.     California   Mineral   Production    for  1917,   with  County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  paper Free 

♦♦Bulletin  No.  84.  Third  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor,   for    the    fiscal    year    1917-1918,    by    R.    P.    McLaughlin,    1918. 

617  pp.,  28  illustrations,  cloth 

♦♦Bulletin  No.  So.    Platinum  and  Allied  Metals  in  California,  by  C.  A.  Logan, 

1919.     10  photographs,  4  plates,  120  pp.,  paper .50 

Bulletin    No.   86.     California   Mineral   Production   for  1918,   with   County 

Maps,  by  Walter  W.  Bradley,  1919.     212  pp.,  paper Free 

♦♦Bulletin  No.  S7.  Commercial  Jlinerals  of  California,  with  notes  on  their 
uses,  distribution,  properties,  ores,  field  tests,  and  preparation  for 
market,  by  W.  O.  Castello,  1920.     124  pp.,  paper 

Bulletin    No.   88.     California   Mineral   Production    for  1919,   with   County 

Maps,  by  Walter  W.  Bradley,  1920.     204  pp.,  paper Free 

♦♦Bulletin  No.  89.  Petroleum  Resources  of  California,  with  Special  Reference 
to  Unproved  Areas,  by  Lawrence  Vander  Leek,  1921.  12  figures,  6 
photographs,  6  maps  in  pocket,  186  pp.,  cloth 1.25 

Bulletin   No.   90.     California   Mineral   Production   for  1920,   with   County 

Maps,  by  Walter  W.  Bradley,  1921.     218  pp.,  paper Free 

Bulletin  No.  91.     Minerals  of  California,  by  Arthur  S.  Bakle,  1923,  328  pp., 

cloth   . 1.00 

Bulletin  No.  92.  Gold  Placers  of  CaUfornia,  by  Chas.  S.  Haley,  1923.  167 
pp.,  36  photographs  and  7  plates   (colored  and  line  cuts,  also  geologic 

map),    cloth    1.50 

Extra  copies  of  the  Geologic  Map  (in  4  colors) .50 

Bulletin  No.  93.     California  Mineral  Production  for  1922,  by  Walter  W. 

Bradley,  1923 Free 

Bulletin  No.  94.     California  Mineral  Production  for  1923,  by  Walter  W. 

Bradley,  1924 Free 

PRELIMINARY   REPORTS. 
Asterisks  (••)  Indicate  the  publication  Is  out  of  print. 

♦♦Preliminary  Report  No.  1.     Notes  on  Damage  by  Water  in  California  Oil 

Fields,  December,  1913.     By  R.  P.  McLaughlin.     4  pp 

♦♦Preliminary  Report  No.  2.     Notes  on  Damage  by  Water  in  California  Oil 

Fields,  March,  1914.     By  R.  P.  McLaughlia     4  pp 

Preliminary   Report  No.  3.     Manganese  and   Chromium,  1917.     By   E.   S. 

Boalich.     32  pp 
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Preliminary   Report   No.   4.     Tungsten,   Molybdenum   and   Vanadium.     By 

E.  S.  Boalich  and  W.  O.  Castello,  1918.     34  pp.     Paper Free 

Preliminary  Report  No.  5.     Antimony,  Graphite,  Nicltel,  Potash,  Strontium 

and  Tin.  By  E.  S.  Boalich  and  W.  O.  Castello,  1918.  44  pp.  Paper..  Free 
Preliminary  Report  No.  6.    A  Review  of  Mining  in  California  During  1919. 

Fletcher  Hamilton,  1920.     43  pp.  Paper Free 

♦•Preliminary   Report  No.  7.     The  Clay  Industry  in  California.     By  E.  S. 

Boalich,  W.  O.  Castello,  E.  Huguenin,  C.  A.  Logan,  and  W.  B.  Tucker, 

1920.  102  pp.     24  illustrations.     Paper 

Preliminary    Report    No.    8.     A    Review    of    Mining    in    California    During 

1921,  with  Notes  on  the  Outlook  for  1922.     Fletcher  Hamilton,  1922. 

68  pp.     Paper 

MISCELLANEOUS    PUBLICATIONS. 

Asterisks  (*•)   indicate  the  publication  Is  out  of  print. 

**First  Annual  Catalogue  of  the  State  Museum  of  California,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  during  the  year  ending  April  16, 
ISSl.     350  pp 

♦♦Catalogue  of  books,  maps,  lithogr&phs,  photographs,  etc.,  in  the  library  of 

the  State  Mining  Bureau  at  San  Francisco,  May  15,  1SS4.    19  pp 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  II,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  April  16,  1881,  to  May  5, 
1S84.     220  pp 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  III,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  May  15,  1884,  to  March  31, 
1887.      195   pp 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  IV,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  March  30,  1887,  to  August 
20,    1890.     261   pp 

♦♦Catalogue  of  the  Library  of  the  California  State  Mining  Bureau,  September 

1,  1892.     149  pp 

♦♦Catalogue  of  West  North  American  and  Many  Foreign  Shells  with  Their 
Geographical  Ranges,  by  J.  G.  Cooper.  Printed  for  the  State  Mining 
Bureau,  April,  18(M 

♦♦Report  of  the  Board  of  Trustees  for  the  four  years  ending  September,  1900. 

15   pp.      Paper 

Bulletin.      Reconnaissance   of   the   Colorado   Desert   Mining   District.     By 

Stephen  Bowers,  1901.    19  pp.     2  illustrations.     Paper Free 

Commercial    Mineral    Notes.      A    monthly    mimeographed    sheet,    beginning 

April,  1923 Free 

MAPS. 

Registers  of  IVIInes  With    Maps. 

Asterisks  (♦♦)  indicate  out  of  print. 

**R<^gistpr  of  Mines,   with  Map,  Amador  County 

♦♦Register  of  Miufs,   with   Map,  Butte  County 

♦♦Register  of  Mines,  with  Map,  Calaveras  County 

♦♦Register  of  Mines,  with  Map,  El    Dorado    County ,  

♦♦Register  of  Mines,  with  Map,  Inyo  County  

♦♦Register  of  Mines,  with  Map,  Kern    County    

♦♦Register  of  Mines,  with  Map,  Lake  County 

♦♦Register  of  Mines,  with  Map,  Mariposa  County 

♦♦Register  of  Mines,  with  Map,  Nevada  County 

♦♦Register  of  Mines,  with  Map,  Placer    County    

♦♦Register  of  Mines,  with  Map,  Plumas    County    

♦♦Register  of  Mines,  with  Map,  San  Bernardino  County 

♦♦Register  of  Mines,  with  Jlap,  San  Diego  County 

Register  of  Mines,  with  Map,  Santa  Barbara  County 
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♦♦Register  of  Mines,  with  Map,  Shasta  County 

**Register  of  Mines,  with  Map,  Sierra   County   

**Register  of  Mines,  with  Map,  Siskiyou  County  

♦♦Register  of  Mines,  with  Map,  Trinity    County    

♦♦Register  of  Mines,  with  Map,  Tuolumne   County   

Register  of  Mines,  with  Map.  Yuba  Count.v 

Register  of  Oil  Wells,  with  Map,  Los  Angeles  City 

OTHER    MAPS. 
Asterisks  (•*)  indicate  the  publication  is  out  of  print. 

♦♦Map  of  California.  Showing  Mineral  Deposits   (50x60  in.)  — 
Map  of  Forest  Reserves  in  California^ 

Mounted    $0.50 

♦♦Unmounted    

♦♦Mineral  and  Relief  Map  of  California 

♦♦Map  of  El  Dorado  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Madera  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Placer  County,   Showing  Boundaries,  National  Forests 

♦♦Map  of  Shasta  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Sierra  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Siskiyou  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Tuolumne  County,   Showing  Boundaries,  National  Forests 

♦♦Map  of  Mother   Lode    Region — - 

♦♦Map  of  Desert  Region  of  Southern  California 

Map  of  Minaret  District,   Madera   County .20 

Map  of  Copper  Deposits  in  California .05 

♦♦Map  of  Calaveras  County  

♦""Map  of  Plumas  County .25 

♦♦Map  of  Trinity   County  

Map  of  Tuolumne  County    .25 

Geological  Map  of  Inyo  County.     Scale  1  inch  equals  4  miles .60 

Map  of  California  accompanying  Bulletin  No.  89,  showing  generalized  classi- 
fication  of  land  with   regard   to  oil   possibilities.     Map  only,   without 

Bulletin    .25 

Geological  Map  of  California,  1916.  Scale  1  inch  equals  12  miles.  As 
accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy and  geography.  Shows  railroads,  highways,  post  offices  and  other 
towns.  First  geological  map  that  has  been  available  since  1892,  and 
shows  geology  of  entire  state  as  no  other  map  does.     Geological  details 

lithographed  in  2.3  colors.     Mounted 2.50 

Topographic   Map   of    Sierra   Nevada   Gold   Belt,   showing   distribution    of 

auriferous  gravels.     In  4  colors .50 

OIL    FIELD    MAPS. 

These    maps    are    revised    from    time    to    time    as    development    work 
advances  and  ownerships  change. 

Map  No.     1 — Sargent,  Santa  Clara  County .50 

Map  No.     2 — Santa  Maria,  including  Cat  Canyon  and  Los  Alamos .75 

Map  No.     3 — Santa  Maria,  including  Casmalia  and  Lompoc .75 

Map  No.     4 — Whittier-Fullerton,    including    Olinda,    Brea    Canyon,    Puente 

Hills,  East  Coyote  and  Richfield .75 

Map  No.     5 — Whittier-Fullerton,     including     Whittier,     West     Coyote,     and 

Montebello .75 

Map  No.     6 — -Salt  Lake,  Los  Angeles  County .75 

Map  No.     7 — Sunset  and  San  Emido  and  Kern  County .75 

Map  No.     8 — South  Midway  and  Buena  Vista  Hills,  Kern  County .75 

Map  No.     9 — North  Midway  and  McKittrick,  Kern  County .75 

Map  No.  10 — Belridge  and  McKittrick,  Kern  County .75 

Map  No.  11 — Lost  Hills  and  North  Belridge,  Kern  County .75 

Map  No.  12 — Devils  Den,  Kern  County .75 
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Map  No.  13 — Kern  River,  Kern  County $0.75 

Mnp  No.  1-1 — Coalinga,  Fresno  County 1.00 

Map  No.  15 — Elk  Hills,  Kern  County .75 

Map  No.  16 — Ventura-Ojai,  Ventura  County .75 

Map  No.  17 — Santa  Paula-Sespe  Oil  Fields,  Ventura  County .75 

Map  No.  IS— Piru-Simi-Newhall   Oil   Fields .75 

Map  No.  19 — Arroyo  Grande,  San  Luis  Obispo  County .75 

Map  No.  20— Long  Beach   Oil   Field 1.00 

Map  No.  21 — Portion  of  District  4,  Showing  Boundaries  of  Oil  Fields,  Kern 

and  Kings  counties .75 

Map  No.  22 — Portion    of    District   3,    Showing   Oil    Fields,    Santa    Barbara 

County   .75 

Map  No.  23 — Portion    of    District    2,    Showing    Boundaries    of    Oil    Fields, 

Ventura  County  .75 

Map  No.  24 — Portion  of  District  1,  Showing  Boundaries  of  Oil  Fields,  Los 

Angeles  and  Orange  counties .75 

Map  No.  26 — Huntington  Beach  Oil  Field .75 

Map  No.  27 — Santa  Fe  Springs  Oil  Field .75 

Map  No.  2S — Torrance,  Los  Angeles  County .75 

Map  No.  29 — Dominguez,    Los    Angeles    County 1.00 

Map  No.  30 — Rosecrans,  Los  Angeles  County 1.00 

DETERMINATION    OF    MINERAL   SAMPLES. 

Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
sent  to  the  Bureau  for  identification,  and  the  same  will  be  classified  free  of  charge. 
No  samples  will  be  determined  if  received  from  points  outside  the  state.  It  must  be 
understood  that  no  assays,  or  quantitative  determinations  will  be  made.  Samples 
should  be  in  lump  form  if  possible,  and  marked  plainly  with  name  of  sender  on 
outside  of  package,  etc.  No  samples  will  be  received  unless  delivery  charges  are 
prepaid.  A  letter  should  accompany  sample,  giving  locality  where  mineral  was  found 
and   the   nature   of   the    information   desired. 
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THE  STATE  MINING  BUREAU 

CORDIALLY    INVITES   YOU    TO    VISIT 

ITS  VARIOUS  DEPARTMENTS  MAINTAINED 

FOR   THE    PURPOSE    OF    FURTHERING 

THE    DEVELOPMENT  OF  THE 

MINERAL  RESOURCES  OF  CALI- 
FORNIA 

At  the  service  of  the  public  are  the  scientific 
reference  library  and  reading  room,  the  general 
Information  bureau,  the  laboratory  for  the  free 
determination  of  mineral  samples  found  in  the 
state,  and  the  largest  museum  of  mineral  speci- 
mens on  the  Pacific  Coast.  The  time  and  atten- 
tion of  the  State  Mineralogist,  as  well  as  that  of 
his  technical  staff,  is  also  at  your  disposal. 
Office  hours:  9  a.m.  to  5  p.m.  daily. 
Saturday,  9  a.m.  to  12  m. 

LLOYD   L.   ROOT, 

State    Mineralogist. 

Third  floor.   Ferry   Building,  San    Francisco,  Cal. 

Branch  Offices:  Pacific  Finance  Building,  Los 
Angeles;  Chamber  of  Commerce  Building, 
Sacramento,  Bakersfield,  Taft,  Coalinga 
Santa   Maria  and  Santa  Paula. 
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Fbank  Sanbobn,  Mineral  Technologist        ......  San  Francisco 
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Note. — A  detailed  report  of  the  activities  ot  the  Department  ot  Petroleum  and  Gas 
is  Issued  monthly  by  the  State  Mining  Bureau,  entitled  'Summary  ot  Operations. 
California  Oil   Fields." 


CALIFORNIA  STATE  MINING  BUREAU 

FERRY  BUILDING,  SAN  FRANCISCO 
LLOYD  L.  ROOT  State  Mineralogist 

VoL  21  JULY,  1925  No.  3 


CHAPTER  OF 

REPORT  XXI  OF  THE  STATE 
MINERALOGIST 

COVERING 

MINING  IN  CALIFORNIA 

AND  THE 

ACTIVITIES  OF  THE  STATE  MINING  BUREAU 


CALIFORNIA   STATE  PBINTLNG   OFFICE 

JOHN  E.  KING.  State  Printer 

SACRAMENTO.  1926 


CONTENTS. 


Page 
DISTRICT  REPORTS   OF   MINING   ENGINEERS 275 

Sacramento    Field    Division 275 

Sau   Francisco  Field  Division 281 

Los  Angeles  Field  Division 325 

Oil  Field  Development   Operations 383 

SPECIAL    ARTICLES    390 

Ore  and  Bullion  Buyers'  Licenses 390 

ADMINISTRATION   DIVISION   397 

DIVISION   OF   MINERALS   AND    STATISTICS 398 

Statistics    398 

Museum    402 

Laboratory   403 

LIBRARY   404 

PRODUCERS    AND    CONSUMERS 410 

EMPLOYMENT  SERVICE  411 

BUREAU   PUBLICATIONS    I 


OUTIINCMAP 

CALIFORNIA 


LEGEND - 

^—    Mining  Division  Boundaries. 
O    Mining  Division  Offices. 


M  e;  X   I    c   0 


PREFACE. 


Tlie  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  th's  character  lias  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
leatures  with  which  the  public  has  had  too  little  acquaintance  also  are 
^■eported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Mining  Bureau  is  to  increase  its  usefulness 
and  to  .stimulate  the  intelligent  development  of  the  wonderful,  latent 
re.sonrces  nf  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS. 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  ofiSees  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  contact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able for  the  present  biennium,  the  Redding  and  Auburn  field  offices  were 
consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XYII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Tliose  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable,  therefore,  beginning  with  the  January, 
1925,  i.ssue  of  'Mining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral  resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.  A.  Logan,  Mining  Engineer. 
Ancient  Channels  of  the  Duncan  Canyon   Region,   Placer  County. 

The  accompanying  map  is  the  first  one  ever  prepared  showing  in 
detail  the  claim  boundaries,  topography,  location  of  placer  mining 
workings,  and  approximate  location  of  buried  ancient  channels  in  the 
region  of  Duncan  Canyon,  Placer  County.  The  area  mapped  extends 
from  Duncan  Peak  (elevation  7177  feet)  southwest  to  near  the  mouth 
of  Duncan  Canyon,  which  empties  into  the  Middle  Fork  of  American 
River  just  south  of  the  map,  and  is  in  the  eastern  part  of  the  county 
being  accessible  during  the  dry  season  by  automobile  from  Colfax 
and  Auburn  via  Forest  Hill.     The  various  claims  are  from  54  to  58 
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miles  from  Auburn.  They  lie  at  elevations  of  from  4200  to  5000  feet, 
and  are  isolated  in  winter  because  of  heavy  snowfall.  The  old  placer 
mining  camp  of  La.st  Chance  lies  a  few  miles  west,  and  mail  and  light 
supplies  come  in  that  way  by  pack  trail  from  ilichigan  Bluff. 

Topography  and  Geology. 

The  area  mapped  is  a  well  timbered  mountain  ridge  sloping  gently 
southwest  but  pitching  off  abruptly  into  Duncan  Canyon  on  the  east. 
This  ridge  is  for  the  most  part  covered  by  a  thick  mantle  of  andesite 
mud  flows  with  bedrock  exposed  at  ilUlers  Defeat  and  on  the  lower 
slopes  of  the  canyon.  The  bedrock  series  here  includes  the  older 
carboniferous  rocks,  principally  clay  slates,  quartzite  and  quartzitic 
.sandstone,  chert  and  hard  siliceous  schists,  locally  grouped  as  the 
Blue  Canyon  formation.  Xo  gold  quartz  mines  have  been  worked  at 
depth  here,  but  considerable  rich  float  has  been  found  on  the  west  side 
of  the  canyon.  At  the  Barney  Kavauaugh  diggings  in  the  east  half 
of  Sec.  21,  T.  15  X.,  R.  13  E.  gold  occurs  in  quartz  stringers  and 
seams  in  the  sandstone  and  clay  slate  bedrock  and  has  been  profitably 
hydraulicked.  Millers  Defeat  Canyon  has  also  been  hydraulicked.  On 
the  Duncan  Canyon  side  in  early  days  all  the  larger  canyons  and  ravines 
supported  many  placer  miners,  principally  Greeks,  of  whom  the  only 
remaining  records  are  a  few  local  landmarks  and  names.  It  seems 
probable  that  these  ravines  derived  their  coarse  gold  from  the  erosion 
of  older  channels  and  morainal  deposits  on  the  west  side  of  Duncan 
Canyon  and  that  most  of  the  gold  came  originally  from  bedrock  erosion 
nearby.  Fragments  of  such  older  deposits  have  been  hydraulicked 
at  a  number  of  places  and  enough  has  been  done  to  prove  the  existence 
of  a  system  of  channels.  These  channels  show  gravel  and  sub-angular 
rock  derived  from  the  more  resistant  members  of  the  country  bedrock, 
and  carry  little  quartz.  Such  a  channel  as  that  in  the  Jack  Robison 
claim  corresponds  to  the  intervolcanic  system  of  the  lower  mountains; 
the  gulch  channels,  such  as  in  the  Glenn  Mine,  are  undoubtedly  earlier. 
Xo  strictly  primary  channel  was  noted  here,  although  there  is  such 
a  channel  in  the  Carmack  Mine  at  Canada  Hill,  at  a  higher  elevation. 

Acknowledgment. 

The  area  has  not  been  covered  by  the  public  land  survey  and  the 
writer  is  indebted  to  the  late  E.  A.  Hill  and  J.  B.  "Warner  and  to  J.  A. 
Shields,  county  surveyor,  from  whose  private  surveys  most  of  the 
details  of  claim  boundaries,  section  lines  and  bedrock  contacts  have 
been  compiled. 

Gold  was  mined  here  first  in  the  '50 's,  but  the  area  remains  a 
baflBing  puzzle  to  the  drift  miner,  with  an  early  day  record  of  very 
rich  surface  placers,  but  with  a  small  production  in  later  years  from 
the  deeper  ground,  and  with  miles  in  length  of  unexplored  channels, 
some  of  which  may  be  traced  to  the  center  of  the  mountain  range. 

ilining  development  is  summarized  below.  The  courses  of  the 
ancient  channels  are  problematical,  except  where  proven,  because  of  the 
heavy  and  widespread  andesite  cover  and  scarcity  of  bedrock  rim 
exposures. 

Bald  Mountain  Mine.  F.  C.  Yinzke.  TVestville.  In  Sees.  21,  22,  2S. 
T.  15  X.,  R.  13  E.,  160  acres.    The  old  adit,  800  feet  long  with  a  short 
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incline  and  1000  feet  of  drifting  northeast  upstream,  failed  to  bottom 
the  channel  and  followed  the  west  rim.  This  is  in  the  northeast 
quarter  of  Sec.  28.  In  the  southwest  quarter  of  See.  22  a  shaft 
100  feet  deep  with  some  drifting  along  the  channel  was  in  pay  gravel, 
but  is  caved.  A  new  adit  was  begun  300  feet  lower  than  the  800 
foot  adit  on  the  Deep  Canyon  side,  but  has  not  been  completed  to 
the  channel.  This  channel  is  the  upstream  continuation  of  the  Glenn 
channel.    Idle  for  years. 

Blue  Eyes  Prospect.  S.  S.  Caples  and  Mrs.  Emma  Caples,  3634 
Sixth  Avenue,  Sacramento,  owners.  Gold  Dollar  Mining  Company, 
lessee,  with  option  to  purchase.  Comprises  Modoc,  Bonanza  No.  2, 
Gold  Blossom,  Newport.  Manzanita,  Dennison,  Robin,  Yellow  Jacket, 
Wonder,  Roy,  Forest,  Edith,  California,  Ohio,  Gold  Eagle,  Jennie 
Lind,  Gold  Dollar,  Bonanza  and  Jack  Robison  placer  claims,  contain- 
ing in  all  about  2580  acres,  extending  from  Deep  Canyon  to  Spruce 
Canyon. 

The  earliest  work  was  done  in  the  '50 's  b\'  A.  Houck.  An  hydraulic 
pit  was  opened  on  the  Wonder  claim  and  another  farther  south  on  the 
Yellow  Jacket.  These  were  on  a  steep  channel  which  flowed  south 
from  Millers  Defeat  and  the  top  portion  of  which  was  worked  in  the 
intervening  modern  gulches  but  has  never  been  bottomed,  as  far  as 
can  be  learned.  The  New  Blue  Eyes  adit  was  run  500  feet  north 
of  west  from  the  southeast  corner  of  Yellow  Jacket  claim  toward  the 
channel  but  has  not  yet  reached  it.  On  the  adjoining  Pine  Nut  Mine 
this  channel  shows  angular  unas.sorted  gulch  wash.  It  ha.s  probably 
been  cut  off  by  the  later  and  deeper  channel  running  southwest  from 
the  Dixie  Queen  Mine. 

On  the  southea.st  quarter  of  Gold  Dollar  claim  a  tiumel  was  started 
a  few  years  ago  and  has  been  run  2300  feet  northwest.  Some  promis- 
ing gravel  was  found  in  a  winze  near  the  portal,  but  no  channel  has 
been  bottomed  and  most  of  the  adit  is  in  the  andesite.  Attention 
has  lately  been  turned  to  the  old  Jack  Robison  adit  which  was  started 
in  a  good  sized  channel  carrying  coarse  boulders.  This  adit  was  too 
high  at  the  start  and  although  it  has  now  been  run  900  feet  it  has 
not  yet  bottomed  the  channel.  This  channel  has  probably  swung 
around  in  a  wide  curve  from  the  Dixie  Queen  Mine,  cutting  off  all 
the  smaller  and  richer  gulch  channels  in  its  path.  Possibly  of  generally 
low  gold  content  itself,  it  is  no  doubt  enriched  wherever  it  has  cut 
other  channels  and  may  prove  worth  following  in  .search  of  these 
crossings.  The  elevation  at  the  portal  of  Jack  Robison  adit  (not  on 
bedrock)  is  4550  feet  (aneroid),  and  the  portal  of  the  Gold  Dollar 
adit  is  50  feet  higher.  The  property  is  equipped  with  good  camp 
buildings  and  has  a  private  road  to  within  one-fourth  mile  of  the  camp. 

Dixie  Queen  Mine.  J.  Scherer,  A.  Morehead  and  J.  Franks,  owners. 
Contains  Gore  and  Dixie  Queen  claims,  240  acres.  Work  has  been  done 
on  Dixie  Queen  claim.  An  adit  has  been  run  800  feet  nearly  south 
and  an  area  about  200  feet  long  and  55  feet  wide  15  feet  above  the 
adit  has  been  breasted,  yielding  about  $7,000.  The  tunnel  is  now 
partly  caved  and  little  has  been  done  the  past  few  years.  A  width  of 
60  feet  to  87  feet  of  gravel  has  been  opened  and  probably  three-fourths 
mile  of  channel  remains  unworked.  This  channel  runs  nearly  south 
and  is  generally  supposed  to  be  the  same  as  in  the  Hard  Climb  and 
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Jack  Eobison.  The  elevation  on  bedrock  at  the  Dixie  Queen  is  4625 
(aneroid)  -which  ^vould  indicate  a  very  steep  grade  from  the  Hard 
Climb,  unless  there  has  been  faulting  along  Duncan  Canyon..  Water 
is  taken  from  Abrams  Canyon,  25  to  30  inches  being  available  10 
months  of  the  year.  There  is  a  dwelling  on  the  claim,  which  is 
reached  by  trail  from  the  Pine  Nut  Mine. 

Glemi  Cottsolidafed  Mine  extends  through  Sees.  22,  27,  28  and  34, 
T.  15  N.,  R.  13  E.,  as  shown.  Owner,  Glenn  Consolidated  Mining 
Company,  George  itcAulay,  A.  K.  Robinson  et  al.,  Auburn.  Leased 
to  Tillotson  Mining  Company,  F.  Tillotson,  superintendent.  As 
described  in  our  Preliminary  Report  No.  S,  January,  1922,  this  mine 
has  been  the  only  producer  in  the  district  lately.  With  the  exception 
that  the  lowest  adit  has  been  extended,  and  work  has  been  continued 
in  the  upper  Shields  tunnel  with  a  substantial  gold  production  from 
both,  the  extracts  following  from  the  above  report  sufficiently  describe 
the  property. 

"The  lowest  and  last  tunnel  is  one  driven  by  the  present  company 
and  starts  600  feet  north  of  the  south  line  of  the  Outlet  claim.  It 
struck  pay  gravel  almost  directly  below  the  portal  of  the  iloSs 
tunnel.  Up  to  the  time  of  visit  this  lower  tunnel  was  620  feet  long 
and  had  followed  the  channel  in  pay  for  150  feet.  The  gravel  had 
been  worked  12  to  15  feet  wide.  The  gravel  is  mostly  hard  schist 
boulders  with  little  quartz  in  it.  It  ranges  from  nothing  to  2^  feet 
in  thickness,  being  overlain  by  a  coarse  volcanic  sand  which  in  places 
closes  directly  down  upon  the  hard  polished  schist  bedrock.  The 
gold  is  mostly  in  the  crevices  of  the  bedrock.  The  thinness  or  absence 
of  the  gravel  and  the  coarseness  and  location  of  the  gold  are  due  to 
the  steep  grade  of  the  old  stream.  This  is  plainly  shown  in  the  upper 
workings. 

"The  upper  workings  consist  of  the  Quigley  tunnel,  largely  on  the 
west  rim,  and  about  1600  feet  long  and  too  high;  and  the  Shields 
tunnel,  which  is  ISOO  feet  long  including  a  fork  to  the  right.  The  portal 
of  the  Shields  tunnel  is  2350  feet  north  of  the  portal  of  the  Tillotson 
tunnel,  measured  along  the  channel.  The  Shields  portal  is  at  an 
elevation  of  5345  feet,  which  is  382  feet  above  the  TiUotson  portal. 
The  face  of  the  woi'kings  on  the  left  fork  of  Shields  tunnel  is  140 
feet  higher  than  the  portal,  showing  this  steep  rise  in  a  distance  of  1500 
feet,  along  which  there  are  many  sheer  drops  of  several  feet,  evidently 
waterfalls  in  the  old  channel,  and  not  faiilts.  The  Moss  crevice,  950 
feet  in  on  the  Shields  tunnel,  was  22  feet  by  55  feet,  and  is  said  to  have 
paid  $9,000.  Beginning  735  feet  in  this  tunnel,  pay  gravel  had  been 
breasted  for  a  length  of  200  feet  and  up  to  35  feet  wide,  to  the  time 
of  visit,  July  30,  1921.  This  breast  was  said  to  have  yielded  about 
$10,000  then.    The  lower  workings  have  since  continued  in  good  pay." 

The  Glenn  channel  extends  on  the  north  into  the  Bald  Mountain 
property,  and  has  been  proven  at  intervals  for  a  mile  and  a  half. 

Hard  Climb  Prospect.  Owners,  McCullough  Brothers,  of  Michigan 
Bar,  and  Charles  Hilton.  Reached  by  trail  from  the  Glenn  Mine  or 
Pine  Nut  Mine.  A  bedrock  adit  213  feet  long  running  N.  35°  E. 
with  crosscuts  45  feet  west  and  60  feet  east  showed  gravel  of  low 
grade  the  entire  width.  Another  adit  155  feet  long  struck  gravel 
50  feet  from  the  portal.    A  third  or  north  tunnel  is  210  feet  long  and 
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too  high.  The  channel  courses  S.  37°  W.,  the  direction  of  flow  being 
shown  plainly  by  shingling  of  the  gravel.  A  shaft  45  feet  deep  has 
been  sunk  on  the  west  rim  of  the  channel  at  a  point  1000  feet  north  of 
the  north  tunnel.  The  aneroid  reading  at  the  portal  of  the  bedrock 
adit  was  -4760  feet.  According  to  H.  W.  McCuUough,  $15,000  has 
been  spent  in  developing  the  property,  and  some  of  the  gravel  ran  as 
high  as  $4  a  ton,  the  richest  being  higher  than  that.  The  channel  is 
about  300  feet  wide  and  carries  little  Cjuartz. 

There  is  about  2500  feet  of  ditch  but  only  a  small  amount  of  water 
available.    There  is  a  dwelling  on  the  property. 

Park  ami  Brown.  (Barney  Kavanaugh  diggings.)  C.  D.  McKinlej', 
Auburn,  and  A.  Harmeson.  This  hydraulic  mine  contains  160  acres  in 
the  east  half  of  Sec.  21,  T.  15  N.,  R.  13  E.,  has  been  idle  except  for 
assessment  work  for  several  years.  The  deposit  consists  of  the  upper 
decomposed  portion,  3  feet  to  6  feet  deep,  of  a  stoekwork  of  quartz, 
stringers  carrying  gold  in  iron  stained  shale  and  sandstone.  It 
covers  a  side  hill  ai-ea  400  feet  by  1500  feet  and  the  larger  part  has 
been  piped  off.  The  water  for  working  was  brought  from  Deep  Canyon 
and  the  piping  season  was  only  about  six  weeks. 

Bibl:  State  Mineralogist's  Report  XV,  p.  377. 

Pine  Nut  Mine.  Owners,  F.  C.  Davidson  and  Joseph  Scherer, 
address  via  Michigan  Bluff.  It  contains  the  Lincoln  and  White 
Prairie  placer  claims,  320  acres.  The  camp  buildings  were  destroyed 
by  a  forest  fire  in  1924. 

About  an  acre  was  hydraulieked  24  years  ago.  Elevation  of  bedrock 
4930  feet  (aneroid).  The  channel  has  a  total  width  of  600  feet  and 
a  bank  80  feet  high.  It  has  a  steep  grade  said  to  be  6%  and  can  be 
traced  to  near  Millers  Defeat.  It  courses  south  and  is  believed  to 
traverse  this  property  for  one-half  mile.  It  is  partly  rough,  .subangular 
wash  with  some  large  boulders,  and  ground  washed  is  said  to  have 
averaged  20  cents  to  27  cents  a  yard.  A  tunnel  on  the  west  side  of  pit 
was  40  to  50  feet  above  bedrock.  There  is  a  ditch  about  2  miles  long 
with  a  capacity  of  1200  miners  inches  of  water  from  Spruce  Canyon, 
i  and  1000  feet  of  pipe.     There  is  a  damsite  nearby  below  the  mine. 

Robinson  Prospect  contains  the  Quigley,  Stephen,  Penthrevre,  Robin- 
;  son  and  Aloha  Nua  placer  locations,  700  acres  in  all,  in  Sees.  26,  27 
:  and  34,  T.  15  N.,  R.  13  E.  Owner,  A.  K.  Robinson,  Auburn.  The 
I  claims  are  on  a  large  channel  which  enters  the  mapped  area  from  the 
northeast,  parallel  and  close  to  the  present  course  of  Duncan  Canyon. 
The  only  work  has  been  for  assessment  purposes.  A  shaft  35  feet 
I  deep  was  sunk  on  the  bank  of  Duncan  Canyon  near  the  French 
;  Meadows  trail,  but  did  not  bottom  the  channel,  which  is  here  lower 
Uhan  the  stream.  Due  to  the  channel  being  below  the  present  drainage, 
the  only  place  it  can  be  reached  by  a  drainage  adit  is  the  extreme 
south  end  of  Quigley  claim  or  possibly  on  the  adjoining  part  of  the 
IGlenn  Mine.  This  channel  is  locally  known  as  the  Chalk  Bluff  channel 
land  is  commonly  believed  to  be  the  same  one  that  traverses  the  Hard 
iClimb,  Dixie  Queen  and  Jack  Robison  ground,  although  it  will  be  seen 
Ithat  there  is  a  distance  of  about  two  miles  on  the  map  between  the 
iproven  sections.  Aneroid  readings  in  such  a  canyon  are  far  from  reli- 
able, and  as  has  been  shown  in  the  case  of  the  Glenn  channel,  there 
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are  such  sudden  changes  in  grade  that  no  sure  conclusions  can  be 
derived  from  a  comparison  of  elevations,  except  in  cases  of  large 
variations 

Red  Star  Prospect.  { Formerly  included  Hunted  Hole,  Sunol,  ISole- 
dad,  Pajaro,  Soquel  and  other  claims,  but  more  recently  only  Hunted 
Hole  placer  claim.)  The  owners  are  D.  M.  Kay,  of  Last  Chance,  and 
M.  Savage. 

There  are  four  adits  on  this  prospect,  but  part  are  caved.  The  lowest 
is  40  feet  long,  showing  gravel  with  some  large  granite  boulders.  The 
elevation  (aneroid)  is  4500  feet.  About  600  feet  ea.st  and  280  feet 
higher,  is  another  adit,  where  the  workings  are  caved  95  feet  in.  A 
third  or  north  adit,  at  an  elevation  of  4790  feet  (aneroid)  forks  ten 
sets  from  the  portal,  one  branch  running  noi'th  130  feet,  another  north- 
east 145  feet.  In  the  north  branch,  the  bedrock  rises  on  the  east 
and  dips  west  on  the  west  side.  In  the  northeast  branch  the  adit 
passes  through  high  bedrock  hut  near  the  face  comes  into  a  channel 
of  well  washed,  fairly  clean  gravel  containing  a  little  quartz.  This 
work  was  stopped  in  gravel.  Tlie  work  indicates  either  two  channels 
at  their  junction,  or  a  high  reef  of  bedrock  in  mid-channel.  About 
100  feet  east  of  and  10  feet  higher  than  tliis  adit,  another  was  driven 
100  feet  in  gravel  well  above  bedrock.  These  adits  are  not  shown  on 
the  map. 

The  prospecting  of  the  property  indicated  gravel  of  a  tenor  too 
low  grade  to  pay  steadily,  although  rich  in  spots.  The  aneroid  read- 
ings indicate  such  wide  differences  of  elevation  between  these  work- 
ings and  those  west  of  Duncan  Can.yon,  as  to  show  they  are  on  different 
channels.  One  of  the  Red  Star  channels  is  probably  an  ancient  course 
of  the  Middle  Fork  of  American  River. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.  McIC  Laizure,   Mining  Engineer. 

DEL   NORTE  COUNTY. 

Introduction. 

The  tcrritoiy  within  the  present  boundaries  of  Del  Norte  County  was 
originally  (1850-51)  a  part  of  Trinity  County.^  which  at  that  time 
included  all  the  drainage  basin  of  the  Klamath  River  and  its  tribu- 
taries. In  1851  the  northern  half  of  this  large  area  was  organized  as 
Klamath  County.  A  part  of  this  county  was  included  in  Siskiyou 
when  the  latter  was  formed  in  1852.  Changes  were  made  in  Trinity 
County's  boundaries  in  1855,  which  reduced  the  area  of  Klamath 
Count}%  l)ut  it  still  lacked  unity.  The  seat  of  county  government  was 
successively  located  at  Trinidad,  Crescent  City  and  Orleans  Bar. 

This  final  move  resulted  in  division  and  the  organization  of  Del  Norte 
County  on  March  2.  1857,  with  Crescent  City  as  the  county  seat. 
Its  area  was  considerably  larger  than  at  present,  and  the  eastern 
boundary  was  changed  three  times  in  the  next  30  years ;  it  being  moved 
westward  to  its  present  position  in  1887. 

Klamath  County  continued  to  exist  until  1875,  when  its  dissolution 
took  effect,  part  being  added  to  Siskiyou  and  part  to  Humboldt. 

Geography. 

Del  Norte  County  occupies  the  extreme  northwest  corner  of  the 
state.  It  contains  1024  square  miles  and  its  population  is  2759  (1920 
cen.sus).  The  county  is  noted  for  its  excellent  stands  of  timber,  particii- 
larly  its  )'edwood  forests,  aud  this  covering  somewhat  softens  the  out- 
line of  its  otherwise  almost  Alpine  ruggeduess.  Over  most  of  it  a  dense 
growth  of  vegetation  so  covers  formations  that  prospecting  is  difficult, 
and  in  new  counti'y  trails  must  be  cut  before  it  can  be  explored. 

The  county  boundaries  coincide  closely  with  the  natural  drainage 
basin  of  Smith  River,  and  this  stream  amd  its  various  branches  drain 
most  of  the  area.  A  few  creeks  which  head  in  the  southern  part  flow 
south  and  unite  with  the  Klamath  River. 

The  'Redwood  Highway,'  extending  up  the  coast  through  Humboldt 
County  to  Crescent  City  and  thence  to  Grants  Pass,  Oregon,  is  being 
re-routed  and  reconstructed  .so  that  travelers  may  now  pass  through 
the  county  with  ease.  However  except  for  a  few  main  roads,  there  are 
only  trails  penetrating  much  of  the  interior. 

Del  Norte  County  has  no  rail  connection  with  the  outside.  Lumber 
schooners  and  light  draft  vessels  dock  at  Crescent  City,  and  the  county 
is  dependent  upon  these,  auto  stages,  trucks,  wagon  and  pack  trains  for 
transportation.  The  difficulties  encountered  are  well  illustrated  in 
the  case  of  a  shipment  of  copper  ore  from  a  property  in  the  Low  Divide 
district  to  the  Tacoma  smelter.  After  trucking  over  a  mountain  road 
to  Crescent  City  and  a  long  delay  there  at  the  dock,  it  was  finally  taken 
by  schooner  to  San  Franci.sco  and  then  reloaded,  onto  a  larger  boat 
for  delivery  at  Tacoma. 

/Coy,  Owen  C,  California  County  Boundaries,  California  Historical  Survey  Com- 
mis.sion,  Berkeley,   1923. 
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Geology. 

A  low  coastal  plain,  three  to  five  miles  in  width,  extends  from  the 
vicinity  of  Smith  River  to  a  point  a  few  miles  south  of  Crescent  City. 
East  of  and  surrounding  this  area  of  Quaternary  formations  and 
extending  from  the  Oregon  line  through  Del  Norte  and  south  into 
Humboldt  is  a  belt  of  Franciscan  rocks,  mainly  sandstones  and  shales. 
The  eastern  boundary  of  this  belt  crosses  Smith  River  ju.st  west  of 
South  Fork,  and  its  contact  with  the  succeeding  zone  of  metamorphic 
and  eruptive  rocks  marks  the  line  between  the  Coast  Range  and  the 
Klamath  Mountains.  This  succeeding  zone  of  metamorphics  also 
extends  through  the  county  from  noi'th  to  south,  widening  out  toward 
the  north,  where  its  width  is  about  15  miles.  It  is  composed  mainly 
of  serpentine  with  unaltered  masses  of  peridotite  and  many  inclusions 
of  'diorite,'  more  or  less  altered.  This  belt  is  mineralized  and  most 
of  the  deposits  of  gold,  copper,  chromite,  and  platinum  are  associated 
with  it.  Between  here  and  the  eastern  boundary  there  is  another 
narrow  belt  made  up  largely  of  Franciscan  schist  and  slate,  intruded  by 
deep-seated  igneous  and  volcanic  rocks.  Serpentine  again  predominates 
along  the  boundary  and  extends  over  into  western  Siskiyou  County. 

Mineral   Resources. 

It  may  be  argued  that  Del  Norte  is  not  a  'mining  county,'  yet 
mining  was  probably  the  first  established  occupation,  and  Trinidad 
and  Crescent  City  were  at  one  time  important  distributing  points  for 
miners'  supplies.  Rich  placer  diggings  were  worked  in  the  early  days 
but  no  record  of  their  output  is  preserved.  Copper  mining  was  active 
in  the  sixties. 

Lumbering  is  at  present  the  principal  industry.  The  county's 
timber  resources  may  be  readily  and  accurately  measured,  but  its 
mineral  resources  are  less  easily  gauged.  No  large  'deep'  mines  have 
been  developed,  but  the  isolated  position  and  inaccessibility  of  the 
county  have  been  a  severe  "handicap  to  operations  requiring  heavy 
machinery  and  equipment.  From  a  mining  standpoint,  the  county  is 
still  largely  unprospected  and  practically  undeveloped.  To  the  small 
operator  or  man  who  wishes  to  combine  mining  with  other  means  of 
earning  a  livelihood,  it  offers  excellent  opportunities.  Most  of  the 
placer  mines  are  held  by  early  settlers  and  are  thus  occasionally  worked, 
as  conditions  warrant.  On  account  of  its  sparse  settlement  and  lack 
of  aggressive  mining  methods,  compliance  with  the  mining  laws  in 
the  matter  of  locating  and  doing  annual  labor  has  been  lax.  An 
examination  of  the  recorded  notices  of  location  shows  in  many  cases 
that  these  do  not  meet  the  legal  requirement  that  they  contain  "such 
a  description  of  the  claim  by  reference  to  some  natural  object,  or 
permanent  monument,  as  will  identify  the  claim  located."  New  high- 
ways are  rapidly  opening  up  this  northwest  section  of  the  state,  which 
includes  Del  Norte,  western  Siskiyou,  Trinity,  and  Humboldt  counties. 
It  is  being  invaded  in  increasing  numbers  by  mining  men,  and,  unless 
claim  owners,  who  have  for  many  years  been  in  undisturbed  possession, 
guard  their  rights  by  careful  observance  of  the  mining  laws,  disputes 
and  conflicts  over  possession  may  arise. 

The  chief  mineral  resources  of  Del  Norte  County  are  chromite, 
copper,  gems,  gold,  iron,  the  platinum  group  metals,  silver,  and  miscel- 
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laneous  stone.  Arsenopyrite.  ciunabar,  graphite,  molybdite,  monazite, 
asbestos,  zircon,  and  a  half  dozen  other  minerals  are  also  found  here. 
Of  special  interest  to  mineralogists,  in  addition  to  a  possible  com- 
mercial value,  is  the  occurrence  of  troilite^  near  Crescent  City.  Troilite 
is  a  simple  sulphide  of  iron,  FeS.  Artificially  produced,  it  is  used  for 
technical  purposes.  The  natural  mineral  has  been  previously  identified 
only  in  meteorites. 

The  last  general  report  on  the  mines  and  mineral  resources  of  Del 
Norte  County  appeared  in  Report  XIV  of  the  State  Mineralogist, 
1913-14.  The  chromite  deposits  are  described  in  Bulletin  No.  76, 
'Manganese  and  Chromium  in  California,'  1918.  Occurrences  of 
the  platiniun  metaLs  are  discussed  in  detail  in  Bulletin  No.  85,  'Plati- 
num and  Allied  Metak  in  California,'  1918  (out  of  print).  They  are 
also  mentioned  in  connection  with  placer  gold  deposits  in  Bulletin  No. 
92,  'Gold  Placers  of  California,'  1923. 

The  writer  spent  ten  days  in  the  county  in  June,  1925,  in  an  endeavor 
to  bring  data  that  had  appeared  in  earlier  reports  up  to  date,  and  in 
gathering  notes  on  new  developments.  In  order  that  this  report  will 
be  as  complete  as  possible,  some  descriptive  matter  from  earlier  publica- 
tions has  been  included,  especially  in  the  ease  of  properties  idle  at  the 
time  of  visit.  During  the  decade  between  the  publication  of  Report 
XIV  and  the  present  report  undoubtedly  some  operations  were  started 
and  discontinued,  of  which  it  is  now  impossible  to  obtain  authentic 
information. 

The  assistance  of  members  of  Crescent  City  and  Del  Norte  County 
Chambers  of  Commerce,  as  well  as  the  courtesy  of  mine  owners  and 
operators,  is  gratefully  acknowledged. 

The  total  recorded  output  and  value  of  the  mineral  production  of 
the  county  from  1880  to  1924,  inclusive,  is  given  in  the  accompanying 
table. 


'Eakle,  A.  S.,  Minerals  of  California:  Cal.  State  Min.  Bur.,  Bull.  91.  p.  4S,  1923. 
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DEL  NORTE  COUNTY.  I8S>192I. 


Tear 

Gold, 
raloe 

SlTH-. 

PIfltiDmn 

laneoQs 
stoned 
v:alue 

MiscelianeoDS  and  anaf^MvlioQed 

Otmces 

TahK 

Amount 

Value 

Substance 

{213,403 
60.000 
80,000 
135.000 
100.000 
39.390 
76.189 

$300 

, 

.|_ 

1882 

:::;;;  :    ;:::|;::;:::::::::: 

9 

1887 

21.800 

900 

5.586 

4.102 

10,352 
S.000 
8.250 

24.150 

16.710 
9.037 
4.450 
3.483 

10  612 

1 

1         ' 

1              ! 

1893 

i               i 

1                        ■;        

1-:-;-;;-;|,...: 

i 

""" "1           ■: "' ' 

J 

? 

3.430 
7.183 
7.399 
10.590 
5.945 

878 
3.488 
1.610 
2.388 
1.743 
3.940 
2.498 
2,035 
1.018 

403 
1.373 

563 

867 

1903 

1.5 
1.3 

$18 
22 

33 
3 
19 
52 
62 

10 
16 
9 
6 
2 
8 
4 
6 

1908 

74.787  lbs. 
(  24.449  lbs. 

$9,984 
13.085 
20.000 
3.395 

Copper. 
Coppa. 

rnapportiaDed.  19004» 
Copper. 

Chromite  and  copper. 
Chromite. 
Otbg  minerals. 
Chromite. 
Other  minerak. 
Other  mineiak. 
Chromite  and  topper. 
Gold,  pbtinnm,  sihw- 
Gold.  platimim.  aher. 
Copper  and  phtinam. 
Unapportkoed. 

36.670  ite. 

14 

643 

$3,230 
3.300 
1.683 
2.700 
8.000 
6,300 
9,000 
5.580 
5500 

31.368 
721.720 

2 
10 

1 

73 
8S3 
97 

267 

97.255 

2.151 

360.4S5 

2.5S4 

67 

2,781 

449 

761 

872 

220 

1917 

3.273  tons 

1918 

f    7.ietons 

1920 

1.778 
325 

'     9 

• 

1999 



1924. 

Totab 

>SS95,002 

>$555 

>30 

J1.706 

J798.603 

$511,356 

ilnriudes  crushed  rock,  rubble,  rip-rap,  sand.  grsT^ 

»Go!d.  coHier  and  chromite  ireie  produced  in  Del  Norte  County  earlier  than  the  years  shown,  but  the  amnmts  «K  1 
separable  by  counties, 

*3ee  unda  Tnapportioned.' 

Among  the  fifty-eight  counties  of  the  state  Del  Norte  ranked  26th 
in  the  value  of  its  mineral  output  in  1924:. 

BLACK  SAND; 

Investigations  of  the  black  sand  deposits  of  the  Pacific  Coast,  includ- 
inff  those  in  Del  Norte  County,  have  been  carried  on  at  intervals  by 
the  U.  S.  Geological  Survey.^'the  U.  S.  Bureau  of  Mines.=  the  State 
^Mining  Bureau  and  other  agencies  and  much  has  been  written  con- 
cerning them.  They  also  have  been  the  subject  of  hundreds  of  attempts 
on  the  part  of  individuals  and  companies  to  exploit  them  for  their 
gold  and  platinum  content. 

» Day.  Da-rid  T..  and  Ricliards,  R.  H.,  Useful  Minerals  in  the  Black  Sands  of  the 
Paciiic  Slope,  U.  S.  Geol.  Survev.  Mineral  Eesources  of  the  United  States.  1905. 

=  Horner.  R,  R..  Notes  on  the  Black  Sand  Deposits  of  Southern  Oregon  ana 
Northern  California,  U.  S.  Bureau  of  Mines,  Technical  Paper  196. 


SAN  FRANCISCO  FIELD  DIVISION.  285 

The  gold-bearing  gravels  of  Smith  Eiver  basin  contain  black  sand, 
which  usually  contains  some  platinum  values  and  a  small  annual 
recovery  of  platinum  metals  is  common  in  cleaning  up.  The  beach 
sands  of  Del  Norte  County  also  carry  values  in  finely  comminuted 
gold  and  platinum,  but  although  the  latter  metal  has  commanded  a 
very  high  price  during  and  since  the  World  War,  no  method  yet  has 
been  developed  for  working  them  which  has  proved  commercially 
successful  on  anything  larger  tlian  a  hand  scale.  Probably  the  simplest 
type  of  machine  used  on  beach  sands  is  one  described  by  Haley. ^  It 
consists  of  a  plain  duck  broad  riffle,  fastened  to  a  plauk  bottom, 
which  is  set  out  near  the  edge  of  the  sea  as  the  tide  is  coming  in, 
and  is  kept  constantly  in  such  a  po.stion  that  the  outgoing  waves  would 
wash  the  gold-bearing  black  sands  over  it.  This  machine  has  been 
used  near  Crescent  City,  and  has  paid  day  wages  to  the  men  oper- 
ating it. 

The  beach  two  miles  south  of  Crescent  City  was  also  the  site  of  one 
of  the  most  elaborate  plants  ever  erected  for  working  the  sands  on  a 
large  scale.  This  plant  was  erected  in  1913  by  the  Oro  Del  Norte  Com- 
pany, who  owned  255  acres  along  the  beach.  It  was  designed  to  handle 
800  yards  of  sand  per  24  hours  and  cost  $125,000.  Metallurgically  and 
financially,  however,  it  proved  a  total  failure,  and  only  a  few  ruins 
still  standing  upon  the  beach  now  mark  the  location. 

The  beach  near  Crescent  City  has  been  a  favorite  place  for  trying 
out  black-sand  machines  and  processes,  but  operations  are  usually 
short-lived.  At  the  time  of  visit  no  beach  mining  operations  were 
being  attempted  in  the  county. 

Bibl:  State  Mineralogist's  Report  XIV,  pp.  375-379;  State  Min. 
Bur.  Bull.  45,  Bull.  85,  Bull.  92;  U.  S.  Geol.  Survev  Bull.  2C0, 
Bull.  285,  Bull.  315;  Min.  Res.  1905:  Geologic  Folios  89,  73; 
U.  S.  Bureau  of  Mines  Tech.  Paper  196. 

COAL. 

Some  thin  layers  of  lignite  occur  in  the  underlying  formations  of  the 
low  coastal  plain  in  the  vicinity  of  Crescent  City.  A  vein  of  tough 
brown  lignite,  four  feet  in  thickness,  is  said  to  have  been  pentrated 
by  two  bore-holes  three  quarters  of  a  mile  apart  and  160  feet  deep, 
located  about  400  yards  inland,  opposite  Point  St.  George.  These 
borings  were  made  in  1885.  No  further  development  work  has  ever 
been  done. 

Bibl:  State  Mineralogist's  Reports,  XI,  p.  198;  XII,  p.  50:  XIII, 
p.  52;  XIV,  pp.  373,  380;  XVIII,  p.  155. 


The  known  chrome  ore  resources  of  Del  Norte  County  are  extensive, 
and  in  addition  there  is  much  territory  throughout  the  areas  of 
serpentine  and  associated  rocks  traversing  the  county  that  holds  prom- 
ise of  further  discoveries  if  thoroughly  prospected. 

In  common  with  practically  all  of  the  chrome  mines  of  the  state, 
operations  in  Del  Norte  County  ceased  abruptly  with  the  collapse 
of  the  chrome  market  in  1918,  and  the  mines  have  since  remained  idle. 

» Haley,  Chas.  S.,  Gold  Placers  of  California,  State  Mining  Bur.  Bull.  No.  92,  p.  69. 
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So  far  as  development  has  shown,  the  ores  here  appear  to  occur 
typically  in  lenses,  some  of  which  are  of  large  size  with  well-defined 
walls.  It  is  the  massive  black  chromite,  the  chromic  oxide  content 
varying  from  40%  to  50%.  This  black  ore  contains  very  little  silica. 
The  chrome  mines  and  prospects  were  described  in  detail  in  our 
Bulletin  Xo.  72,  'Manganese  and  Chromium  in  California.'  1918,  and, 
as  there  has  been  prac-tieally  no  changes  since  its  publication,  they 
will  be  only  briefl.y  mentioned  herein. 

Copper  Creek  or  Low  Dmide  Mine.  Property  consists  of  four  claims 
in  Sec.  35,  T.  18  N.,  K.  1  E.,  in  the  Low  Divide  district,  owned  by 
the  Tj-son  Estate,  Baltimore.  Md.  A  good-sized  deposit  was  opened  up 
here  and  considerable  production  was  made  before  the  decline  in  price 
caused  the  mine  to  be  shut  down. 

French  Hill  Chrome  Mine.  Property  is  in  Sees.  5  and  6,  T.  16  N., 
R.  2  E.,  on  the  north  slope  of  French  Hill.  A  considerable  output  of 
high-grade  chromite  came  from  this  property  which  is  also  owned  by 
the  Tyson  Estate,  Baltimore  Md.  Both  the  Copper  Creek  and  French 
Hill  mines  were  under  lease  to  R.  D.  Adams  and  C.  S.  Maltby,  Hum- 
boldt Bank  Building,  San  Francisco,  during  their  period  of  activity. 

Friday  Prospect.  Located  in  the  High  Plateau  district  in  Sees.  21 
and  28,  T.  18  N.,  R.  2  E.  A  6-foot  outcrop  showed  on  this  property 
which  was  owned  by  John  Hester  and  H.  H.  Morrell,  of  Crescent  City. 

Haivkins  Deposit.  Propertj'  lies  one  mile  west  of  the  Friday  pros- 
pect, in  Sec.  21,  T.  18  N.,  R.  2  E.  An  outcrop  of  good  chromite,  with 
a  maximum  width  of  30  feet,  was  exposed  here.  A  sample  is  said  to 
have  shown  56%  CrjOa.  This  deposit  is  probably  one  of  the  best  in 
the  county,  and  large  expenditures  were  made  in  constructing  a  road 
to  connect  it  with  the  Crescent  City-Grants  Pass  road,  at  a  point  north 
of  the  Oregon  line.  One  hundred  sixty  men  are  said  to  have  been 
engaged  at  one  time  on  road  construction.  Special  narrow-gauge 
trucks  were  constructed  to  transport  the  ore.  Owned  by  S.  J.  Hawkins, 
of  Crescent  City. 

High  Plateau  Group.  Consists  of  four  claims  in  the  south  half  of 
Sec.  30,  T.  18  N.,  R.  2  E.  Lenses  of  ore  10  feet  and  8  feet  wide  were 
exposed  for  over  100  feet  in  length.  Owned  by  H.  H.  Morrell  and 
John  Hester,  of  Crescent  City. 

Oivl  Claim.  This  property  adjoins  the  French  Hill  Mine.  An  ore- 
body  7  feet  in  width  was  exposed  on  the  claims.  Owned  by  Silas  White 
et  al.,  Crescent  City. 

Numerous  other  claims  were  located  during  the  emergency  caused 
by  the  World  War,  particularly  in  the  vicinity  of  Gordon  Mountain 
ten  miles  east  of  French  Hill,  and  in  the  Rattlesnake  Mountains. 
Between  French  Hill  and  Upper  Coon  Mountain,  on  the  east,  and 
Madrona,  on  the  south,  other  locations  were  made  during  the  summer 
of  1917.  These  locations  are  acces.sible  by  trail  only  and  are 
undeveloped. 

Bibl:  State  Mineralogist's  Reports,  X,  p.  167;  XII,  p.  36;  XIII, 
p.  48 ;  XIV,  p.  380.  State  Min.  Bur.  Bull.  38,  p.  268 ;  Bull.  76, 
pp.  124-131 ;  Bull.  91,  p.  109. 
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CLAY. 

The  local  demand  for  brick  and  tile  is  so  small  that  there  has  been 
practically  no  development  of  a  clay  industry,  although  a  small  brick 
plant  was  at  one  time  operated  in  Elk  Valley.  Common  brick  clay 
is  said  to  be  abundant  in  Elk  Valley,  and  possibly  some  deposits  may 
be  suitable  for  pottery  use.  No  special  investigation  of  the  clay 
deposits  has  ever  been  made,  and  at  the  present  time  this  mineral 
resource  is  not  being  utilized. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  379;  State  Min.  Bur. 
Prel.  Report  No.  7,  p.  46. 


Copper  holds  an  important  place  among  the  mineral  resources  of 
Del  Norte  County,  and  it  is  interesting  to  note  that  the  mines  in  this 
county  were  prominently  identified  with  the  beginning  of  the  copper 
mining  industry  in  California.  Copper  mining  was  actve  here  in  the 
sixties,  and  thousands  of  tons  of  high-grade  ore  were  shipped  to 
European  smelters. 

Occurrences  of  copper  minerals  are  widespread.  The  ore  is  often 
very  high  grade,  consisting  of  copper  glance,  black  and  red  oxides, 
carbonates  and  native  copper.  Chaleopyrite  is  found  in  minor  amount. 
Gold  and  silver  values  almost  always  accompany  the  copper.  Most 
of  the  deposits  are  found  in  the  serpentine  areas  or  associated  with 
them  and  are  in  the  form  of  irregular  veins,  lenses  and  bunches. 
Diorite  dikes  are  common,  and  where  these  occur  the  ore  is  considered 
more  persistent. 

So  far  as  development  has  shown,  the  principal  districts  are  Low 
Divide  and  Diamond  Creek,  in  the  northern  part,  and  the  Dr.  Rock 
district,  in  the  southeastern  part  of  the  county.  Prospects  have  also 
been  noted  in  the  Monumental  district,  at  French  Hill  and  in  other 
scattered  localities. 

Alta  California  Mine.  A  detailed  description  of  this  property  and 
map  of  the  working  is  contained  in  Report  XIV  of  the  State  Miner- 
alogist. Between  the  years  1860  and  1870  the  mine  was  operated 
through  an  incline  shaft  455  feet  deep,  having  an  inclination  63°  E. 
A  total  of  895  feet  of  drifting  had  been  done  on  the  four  levels.  The 
ore  was  shipped  to  Swansea,  Wales,  and  to  Germany.  From  old  rec- 
ords it  is  shown  that  ore  carrying  15%  to  18%  copper  was  mined  and 
11%  ore  was  being  taken  out  at  the  time  the  mine  was  closed  down. 
Records  of  shipments  sent  to  Swansea  give  returns  of  $41  to  $102  per 
ton.  The  mine  has  been  idle  for  many  years,  and  all  equipment  has 
been  removed.  Owned  by  the  Alta  California  Mining  Co.,  519  Cali- 
fornia Street,  San  Francisco.  It  was  bonded  for  a  time  to  the  Salt 
Lake-California  Copper  Co.,  of  Salt  Lake  City,  Utah. 

Doctor  Rock  Group.  This  property  includes  six  claims  situated  in 
T.  13  N.,  R.  3  E.,  H.  M.,  at  the  head  "of  Blue  Creek.  The  claims  have 
an  elevation  of  4475  feet.  A*  15-mile  trail  is  the  only  means  of 
reaching  them.  The  ore  is  quartz,  carrying  chaleopyrite  and  other 
copper  sulphides,  with  gold  and  silver  values.  Assays  showing  40% 
copper,  $3  in  silver  and  $5  in  gold  are  reported.    Assessment  work  is 


2»»  REPORT  OF  STATE  MINERALOGIST. 

kept   lip.      The  mine  is   offered    for  sale   for   $10,000  by   the   owiier, 
Martha  Thompson,  Oriek. 

Frank  Zaar  Copper  31iiic.  Property  consists  of  four  claims  on 
Copper  Hill,  ownecl  by  Frank  Zaar,  of  Smith  River.  There  is  a  promi- 
nent gossan  on  the  claims,  and  several  veins  from  fonr  feet  to  six  feet 
in  width,  carrying  gold-silver  values  and  up  to  10%  copper,  have 
been  cut  in  doing  development  and  a.s.sessment  work.  There  is  over 
1500  -feet  of  tunnel  work  and  several  shafts.  Assessment  work  is  being 
kept  up  by  the  owner. 

Hunters  Luck  Claims.  This  group  has  been  help  by  location  since 
1907.  There  are  six  claims,  located  in  T.  18  N.,  R.  3  E.,"  at  an  elevation 
of  3100  feet.  Malachite,  bornite,  and  chaleopyrite  occur  in  a  vein  strik- 
ing north  and  dipping  50°  E.  Assessment  work  and  some  development 
are  being  done  by  the  owners,  J.  W.  Ehrman  and  J.  W.. Britten. 

Occidental  Group.  Property  consists  of  four  claims  in  the  Low 
Divide  district,  lying  south  of  and  adjoining  the  Alta  California. 
Owners  are  McBride,  Musgrove  and  Carson.  Workings  consist  of  a 
-l:50-foot  tunnel,  which  has  not  yet  reached  the  vein,  a  110-foot  shaft, 
which  shows  two  feet  of  ore,  and  another  shaft  100  feet  in  depth. 
Surface  ore  on  this  property  shows  a  high  copper  content  ri;nning  from 
30%  to  32%.    Assessment  work  is  being  done. 

Oriental  Copper  Cluim.  One  claim,  formerly  owned  by  E.  R.  Jen- 
kins, of  Crescent  City,  but  now  included  in  the  Frank  Zaar  Copper 
Mine  holdings.    Some  high-grade  ore  wa.s  exposed  on  this  claim. 

Salt  Lake-California  Mine.  Originally  known  as  the  Union  Copper 
Mine,  this  property,  which  adjoins  the  Alta  California  Mine,  was 
formerly  owned  by  the  Salt-Lake-California  Copper  Co.,  of  Salt  Lake 
City.  Utah.  The  latter  company  has  gone  out  of  existence,  and  the 
mine,  again  renamed  the  Union  Copper  Group,  is  now  owned  by 
Prank  Zaar,  of  Smith  River.  (See  Union  Copper  Group.)  Four 
hiindred  tons  of  ore  from  a  60-foot  winze  are  stated  to  have  averaged 
18%  copper  and  $1.50  per  ton  in  gold. 

Sanger  Peak  Copper.  A  Chicago  company,  knowii  as  the  Claim 
Holders  AssociaUon,  did  some  prospecting,  including  diamond  drilling, 
on  a  property  in  the  northeastern  part  of  the  county'  a  few  years  ago. 
Little  could  be  learned  regarding  the  work.  The  deposit  is  presumed 
to  be  in  the  vicinity  of  the  Preston  Peak  Mine,  on  which  considerable 
work  was  done  by  Boston  parties  previous  to  1901,  when  it  was  closed 
down.  Pre.ston  Peak  is  in  T.  17  N.,  R.  5  E.  This  district  is  the  best 
reached  by  road  and  trail  from  Waldo.  Oregon. 

Schofield  Copper  Mine  (foi'merly  Klondike  Group).  There  ai'e  10 
claims  in  this  property,  namely,  Goss,  Hooligan,  Leander.  Hard-to- 
Beat,  Ida.  Crescent,  Klondike  No.  1  and  No.  2.  and  Bear  Woller. 
Thev  are  situated  in  the  Monumental  district,  at  the  head  of  Patrick 
Creek,  in  Sec.  14,  T.  18  N.,  R.  3  E.,  H.  M.,  the  nearest  town  being 
Waldo,  Oregon.  The  Grants  Pass  road  passes  within  one  mile.  The 
claims  are  within  the  Klamath  National  Forest,  and  are  well-timbered. 
Elevation,  1500  feet.  Three  veins  have  been  exposed,  the  i)rincipal 
one  being  of  quartz,  four  to  five  feet  in  width,  carrying  marcasite  and 
chaleopyrite  with  some  gold  values.    A  300-foot  tunnel  outs  this  vein 
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at  a  depth  of  150  feet.  The  deposit  has  been  proved  on  the  surface  for 
3000  feet.  Mining,  which  amounts  to  little  more  than  assessment  work, 
is  done  by  hand.  The  camp  buildings  are  good.  Owned  by  John 
Schofield,  Crescent  Citj\  who  has  held  the  group  since  1910. 

Superior  Copper  Mine.  Formerly  known  as  the  Atlantic  Pacific 
Copper  Mine.  It  comprised  14  claims,  ad.joining  the  Salt  Lake-Cali- 
fornia Mine  on  the  north,  and  is  described  in  Report  XIV  of  the 
State  ilineralogist.  Two  claims  of  this  group  are  now  included  in 
the  Union  Copper  Group,  owned  by  Frank  Zaar,  and  the  rest  have  been 
abandoned.    It  was  a  small  producer  in  the  past. 

Unian  Copper  Group.  OwTier,  Frank  Zaar,  Smith  River,  California. 
The  group  includes  eiglit  claims  of  the  former  Salt  Lake-California 
Copper  Company's  holdings  and  two  claims,  formerly  a  part  of  the 
Superior  Copper  Mine,  taking  in  the  principal  workings  in  the  Low 
Divide  district.  They  include  the  Copper  King,  Daisy,  Bonanza. 
Union  No.  1,  Xo.  2  and  No.  3,  Mammoth  Xo.  1  and  No.  2,  Turner,  and 
Gaine,  all  lying  north  of  and  adjoining  the  Alta  California  property. 
The  elevation  is  1800  feet.  They  are  situated  at  the  head  of  Copper 
Creek,  a  branch  of  Rowdy  Creek,  which  furnishes  a  water  supply. 
There  is  some  timber  suitable  for  mining  purposes  on  the  claims.  The 
principal  copper-bearing  lode,  which  strikes  north,  passes  from  the 
Alta  California  through  the  Union  No.  1,  Union  No.  2,  Union  No.  3, 
and  Mammoth  No.  1  claims.  On  L^nion  No.  1  there  is  a  450  crosscut 
adit  which  cuts  the  orebod.v.  The  vein  was  drifted  on  several  hundred 
feet  each  way  and  most  of  the  early  production  was  stoped  fi'om  this 
working.  There  is  also  an  upper  tunnel.  120  feet  in  length,  on  this 
claim  with  drifts  north  and  south  40  feet  in  length.  On  Union  No.  2 
there  is  an  open  cut,  and  on  Union  No.  3  a  100-foot  shaft.  Mammoth 
No.  1  claim  is  developed  by  a  400-foot  crosscut  adit,  and  a.ssessment 
work  is  being  clone  mainly  in  this  adit.  There  is  a  4-foot  cross  vein 
striking  southeast  tlirough  Bonanza  claim  and  intersecting  the  main 
■  vein  on  Union  No.  3  claim.  An  adit  has  been  driven  350  feet  on  this 
vein,  which  averages  four  feet  in  width,  but  the  ore  is  not  as  high 
grade  as  that  in  the  north-south  vein. 

The  vicissitudes  of  mining  are  vividly  brought  to  mind  by  a  visit  to 

the  Low  Divide  district,  now  deserted  (except  for  one  resident,,  Frank 

Zaar),  and  it  is  difficult  to  avoid  'romancing'  when  one  realizes  that 

I    over  the  same  road  that  5-ton  auto  trucks  transported  chrome  ore  in 

!    1917-1918   "to  .save   democracy,"   wagon-loads   of   high-grade   copper 

\    ore  were  being  hauled  out  during  the  Civil  War  in  1863-64,  bound 

for  Swansea  and  Germany.     The  once  lively  copper  camp  at  Altaville, 

with  several  hundred  inhabitants  and  some  substantial  buildings,  has 

completely  disappeared.     But  the  mines  are  still  there,  and  the  recent 

j   abrupt  ending  of  chrome  mining  and  the  cessation  of  copper  mining 

I   at  an  earlier  day,  have  this  basis  in  common :  neither  operation  ceased 

';  on   account   of   the   mines  being   worked   out.     Economic   conditions 

•  alone  have  ended  mining  in  the  district  for  the  present.     Whenever 

.  nearby    smelters    are    available,    better    transportation    facilities    are 

'.  obtained,  cheaper  methods  of  recovery  developed,  or  the  price  of  copper 

j  advances  sufficiently,  the  copper  mines  will  again  become  active,  and, 

I  on  account  of  the  high  average  value  of  the  ores,  that  time  may  not  be 

1  far  distant. 
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Perhaps  a  dozen  other  copper  prospecis  have  been  described  by  name 
in  early  bulletins  and  reports  of  the  State  Mining  Bureau,  but  owing 
to  abandonments,  consolidations,  relocations,  etc.,  their  identity  has 
been  lost.  For  the  most  part  these  were  not  developed  beyond  the 
prospect  stage. 

Bibl:  State  Mineralogist's  Keports,  X,  p.  167;  XI.  p.  198;  XIII, 
pp.  57-58:  XIV.  pp.  380-386.  State  Min.  Bur.  Bull.  23,  pp. 
111-116:  Bull.  50.  pp.  133-140. 

GEM  MATERIALS. 

There  is  occasionally  a  small  production  of  semi-precious  stones  and 
.jeweler's  materials  from  Del  Xorte  County.  The  materials  found 
here  consist  mainly  of  agate,  chalcedony,  garnet,  and  ja.sper.  Zii-cons 
are  a  constituent  of  the  black  sands  of  the  Smith  Kiver  basin  and  ocean 
beach.  Xo  particular  deposits  of  gem  minerals  are  known,  the  material 
coming  from  scattered  sources. 

Bibl :  State  Min.  Bur.  Bull.  Xo.  37 :  Bull.  Xo.  91. 

GOLD    (lode   mixes). 

The  output  of  gold  from  Del  Xorte  County  comes  entirely  from 
placer  operations.  Most  of  the  ores  in  the  lode  mines  are  base, 
requiring  concentration  and  shipment.  With  present  transportation 
facilities  they  are  too  low-grade  to  be  profitably  worked.  There  is 
little  development  work  being  done  other  than  that  required  in  doing 
annual  assessment  work.  The  deepest  gold  mine  shaft  in  the  county 
is  only  240  feet  in  depth. 

Black  Diamond  Gold  Quartz  Mine.  Property  located  at  an  altitude 
of  6500  feet  near  the  eastern  boundary  of  the  county  in  T.  14  X.,  R. 
4  E.,  H.  M.  It  is  described  in  Report  XIV  of  the  State  Mineralogist 
(1913-1914).  At  that  time  assessment  work  was  being  carried  on. 
Xothing  was  learned  regarding  recent  activities,  and  it  is  probably 
abandoned. 

Hard-  Lxick  Mine.  This  mine  consists  of  six  claims  on  Monkey  Creek 
in  the  Monumental  Mining  district.  The  vein  is  quartz  carrying  gold 
and  arsenical  sulphides.  Two  crosscut  tunnels  and  several  hundred 
feet  of  drifts  have  been  run  in  doing  assessment  work.  A  lot  of  five 
tons  of  ore  shipped  to  the  Selby  smelter  by  a  former  owner  is  said  to 
have  assayed  $10.40  per  ton  in  gold.  Owned  by  Forester  and  Bregm, 
of  Tacoma,  Washington. 

Momonental  Consolidated  Quartz  Mine.  Owner,  Gunn  and  Davis 
Estates:  W.  F.  "Williamson,  attorney,  11th  Floor.  United  Bank  and 
Trust  Company  Building,  San  Francisco.  Under  option  to  E.  A. 
McPherson.  Waldo,  Oregon.  This  property  ranks  as  the  most  developed 
gold  lode  property  in  the  county,  but  its  early  history  indicates  that 
it  was  developed  as  a  promotion  scheme  and  that  much  money  was 
wasted  in  the  construction  of  mills,  stores  and  in  other  ways,  that 
should  have  gone  into  legitimate  development.  The  mine  consists 
of  eight  claims,  coutiniug  165.28  acres  located  in  T.  18  X.,  R.  3  E., 
in  the  ilonumental  district.  Elevation,  2560  feet.  The  vein  is  quartz, 
carrying  specular  iron  with  gold  values  and  some  copper.     The  walls 
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are  diorite  and  greenstone.  Two  varieties  of  ore  are  found,  a  hard 
rock  and  a  softer  ore  of  lower  grade.  There  is  a  2-compartment 
vertical  shaft,  240  feet  in  depth,  and  an  incline  shaft  to  the  100-foot 
level  from  the  other  sliaft.  Other  workings  consist  of  f  of  a  mile  of 
drifts,  an  upraise  from  the  100-foot  level  to  the  surface  and  a  winze 
from  the  100-foot  level ;  also  a  number  of  prospect  tunnels  from  30 
to  40  feet  long.  All  mine  machinery  has  been  removed  and  sold, 
but  the  concentrating  mill  is  still  on  the  ground.  Power  for  the 
mill  wa.s  furnished  by  water  under  150-foot  head  through  a  6-ineh 
pipe  acting  on  two  Pelton  wheels.  Tlie  mine  machinery  was  operated 
by  steam  power.  The  mine  has  been  shut  down  for  about  15  years, 
but  pai"ties  are  at  present  looking  it  over  with  a  view  to  unwatering 
the  shaft  and  possibly  renewing  operations. 

Ora  Anna  Quartz  Mine.  This  property,  in  T.  16  N.,  R.  1  E.,  in  the 
Bald  Hills  district,  is  described  in  Report  XIV  of  the  State  Miner- 
alogist. 1913-14.     It  has  remained  idle  during  recent  years. 

Sweet  Marie  Mine.  Property  consists  of  six  claims,  covering  120 
acres  on  the  south  fork  of  Smith  River,  in  T.  14  N.,  R.  1  E.,  in  the 
Bald  Hills  district.  Elevation  1500  feet.  Owners,  Sila.s  White  and 
C.  L.  Moody,  of  Crescent  City,  and  G.  J.  Moore,  of  Eureka.  The 
deposit  consists  of  a  quartz  vein  averaging  four  feet  in  width,  carry- 
ing free  gold  and  sulphides.  Developed  by  three  tunnels,  30,  50  and 
70  feet  in  length.    Only  assessment  work  is  being  done. 

GOLD   (placer  mines). 

Small  hydraulic  and  placer  workings  have  been  opened  up  and  worked 
intermittently  at  many  points  on  Smith  River,  and  its  tributary 
creeks.  In  addition  to  the  low  bars  and  benches,  there  are  some  high 
gravel  deposits  at  elevations  of  2000  feet  or  more,  in  the  French  Hill, 
Big  Flat,  and  Bald  Hill  areas. 

Dave  Savoy  Placer  Mine.     There  are  60  acres  in  this  property,  which 
covers  a  shallow  deposit  of  gravel  in  the  French  Hill  district  in  See.32, 
T.  17  N.,  R.  2  E.     A  small  reservoir  is  being  constructed,  and  the 
,    gravel  is  ground  sluiced  when  water  is  available. 

I       Day  Hawk  Mine.     This  property  includes  the  former  Shelly  Creek 

'   Saddle  Mine  and  comprises  15  lode  and  4  placer  claims.     Owner,  J.  W. 

!  O'Day,  Crescent  City,  California.     The  claims  are  on  Shelly  Creek, 

'.  three  miles  beyond  Patrick  Creek  .stage  station,  on  the  Grants  Pass 

;  road.     Elevation,  2014  feet.     There  is  good  timber  on  the  property 

and   water   is   obtained   from    Shelly   Creek   and   from   springs.      The 

deposit   includes    a   large    porphyry    dike,    approximately   40    feet   in 

width,  striking  northwest.     Water  from  the  springs  has  been  brought 

!  to  a  small  reservoir  and  is  used  in   sluicing  decomposed  portions  of 

I  the  dike  down  the  hillside  and  into  sluice  boxes.     Most  of  the  gold 

:  obtained  from  this  work  is  coarse  and  rough,  but  some  flour  gold  is 

'  .saved  also  by  the  use  of  .sacks  under  the  riffles.     The  gold  in  Shelly 

I  Creek  itself  is  fine,  and  .small  amounts  of  platinum  are  said  to  accom- 

1  pany  it.    The  owner  works  alone  most  of  the  time.     The  dike  is  said  to 

I  carrj'  about  $9  per  ton  in  gold.     The  property  might  develop  into  a 

I  large  low-grade  milling  proposition  if  this  sample  does  not  represent 

!  merely  surface  enrichment. 
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Dr.  Young  Hydraulic  Mine.  Pi-operty  cousists  of  four  claims 
adjoining  J.  M.  Darnell's  mine  in  the  French  Hill  district,  in  Sec.  32, 
T.  17  N..  R.  2  E.    Idle. 

Elkhorn  Hrjdraulic  Mine.  This  property  originally  consisted  of 
2560  acres  at  the  mouth  of  Patrick  Creek,  in  Sec.  16,  T.'  17  N.,  R.  3  E. 
It  is  idle  and  has  been  abandoned  for  aiining  purposes,  and  is  now 
under  lease  for  a  hotel  site. 

French  Hill  Mine.  Property  consists  of  160  acres,  in  Sees.  32  and 
33,  T.  17  X.,  R.  2  E.,  in  process  of  being  patented.  This  is  the  best 
developed  mine  in  the  French  Hill  district  and  has  been  held  by  the 
present  owner,  J.  M.  Darnell,  since  1898.  A  water  supply  of  500 
inches  under  150-foot  head  has  been  brought  in  from  Craigh  Creek, 
and  hydraulicking  has  been  carried  on  at  two  pits.  No.  2  giants  being 
used.  In  the  lower  pit  the  gravel  has  a  depth  of  approximately  25 
feet.  Some  platiniim  is  obtained  with  the  gold.  A  large  acreage  still 
remains  unworked. 

George  Cook  Placer  Mine.  Is  situated  on  the  Middle  Fork  of  Smith 
River,  about  three  miles  below  Adams  Station.  Considerable  hydraul- 
icking has  been  done  on  both  sides  of  the  river.  The  gravel  has  a 
depth  of  about  25  feet  and  has  yielded  a  fair  return  in  gold  and  some 
platinum.     Operation  has  been  very  irregular. 

George  Washington  Placer  Claims.  Property  is  on  Monkey  Creek 
ad.ioining  the  ilonkey  Creek  Jline,  the  two  comprising  about  480 
acres.  There  has  been  no  mining  done  recently. 

Eaus  Placer  Mine.  Owned  by  Antone  Kaus,  and  situated  on  Craigh 
Creek,  in  Sec.  1,  T.  16  N..  R.  1  E.  The  deposit  consists  of  low  benches 
and  creek  gravels  which  are  worked  intermittently  by  ground  sluicing, 
yielding  coarse  gold  and  platimam. 

Marshall  Mine.  Charles  Marshall,  of  Crescent  City,  care  Patrick 
Creek  Station,  recentlv  located  a  placer  gravel  deposit  on  Siskiyou 
Fork  of  Smith  River  iii  T.  17  N.,  R.  3  E. 

Monkey  Creek  Placer  Min^.  This  property  on  ]\Ionkey  Creek, 
adjoining  the  George  "Washington,  is  idle.  It  is  now  owned  by  Elmer 
Jenkins  and  Fred  Haight. 

Morgan  Mine  (formei'ly  Aurora  Hydraulic  Mine).  Property  con- 
sists of  the  Linden  No.  1  and  No.  2,  Moore  Gulch  No.  1  and  No.  2 
placer  claims,  the  Gray  Quartz  lode  claim,  and  a  160-acre  homestead; 
260  acres  in  all.  It  is  located  in  the  French  Hill  district,  in  T.  16  N., 
R.  1  E.,  at  an  elevation  of  1600  feet.  There  is  a  road  from  Crescent 
City,  the  nearest  town  to  the  property.  There  are  springs  on  the 
property,  but  the  supply  of  water  for  mining  is  limited.  The  deposit 
consists  of  high  bench  gravel,  mostly  small  and  in  places  partly 
cemented.  The  average  depth  is  from  three  to  ten  feet,  and  it  is  from 
300  to  100  feet  wide.  The  gold  is  heavy,  often  running  from  25<J  up. 
It  is  equipped  for  small  scale  working.  Owner,  J.  L.  Morgan,  Cres- 
cent City,  who  works  it  intermittently. 

Morrell  Placer.  The  Morrell  property  is  on  French  HiU,  adjacent 
to  the  French  HiU  and  Morgan  Mines.     It  consists  of  a  similar  high 
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bench  gravel  deposit.     Equipped  and  worked  in  a  small  way.     O^Tier, 
H.  H.  Morrell. 

Myrtle  Creek  Hydraulic  Mine.  Property  consists  of  18  claims  along 
.Myrtle  Creek  in  Sees.  3,  4,  and  10,  T.  16  N.,  R.  1  E.  The  Myrtle 
Creek  Placer  Mining  Co.  is  now  defunct  and  the  property  is  idle. 
The  pay  gravel  is  covered  with  a  heavy,  nearly  barren  overburden, 
forming  a  high  bank,  and  the  recovery  is  said  to  have  been  insufBcient 
to  pay  for  handling  such  a  large  quantity  of  material.  The  black 
sands  carry  platinum. 

Nets  Christianson  Mine.  Property  consists  of  174  acres,  mostly 
bench  gravel,  near  the  forks  of  Smith  River,  some  of  which  is  farmed, 
but  hydraulicking  of  the  gravel  benches  is  usually  carried  on  each 
winter.    A  little  platinum  occurs  here  with  the  gold. 

Oak  Flat  and  East  Fork  Groups.  Property  consists  of  270  acres  on 
Patrick  Creek,  covering  bench  and  creek  gravels.  Owned  by  F.  P. 
Raj-mond  and  Sons,  of  Patrick  Creek.  Some  heavy  nugget  gold  has 
been  found  on  the  claims,  but  the  ground  has  never  been  more  than 
prospected.  The  new  highway  being  constructed  vip  Smith  River 
will  divert  travel  from  the  old  road  which  crosses  this  property  at 
Patrick  Creek  Station,  and  with  the  practical  abandonment  of  this  stage 
stop,  and  the  probable  removal  of  the  hotel  to  a  point  on  the  new 
highway,  real  mining  operations  may  be  initiated.  The  ground  is 
reported  to  be  under  lease  to  J.  W.  O'Day,.  Crescent  City,  and  the 
Harris  Engineering  Co.,  502  Haas  Building.  Los  Angeles. 

Bibl :  State  Mineralogist  "s  Reports,  VIII,  p.  163 ;  X.  pp.  166-168 ; 
XI,  pp.  195-199;  XII,  pp.  100-101;  XIII,  pp.  126-130;  XIV, 
pp.  386-390;  XVIII,  p.  295.  State  Min.  Bur.  Bull.  85.  pp.  .5.5- 
64;  Bull.  92.  pp.  69,  83-85. 


Magnetite  is  one  of  the  major  constituents  of  the  black  sands  of 
the  Smith  River  basin.  It  also  occurs  in  the  beach  sands  at  Crescent 
City,  and  masses  of  pure  magnetite  are  found  in  the  French  Hill 
district.  Hematite  also  has  been  noted,  but  none  of  these  occurrences 
can  be  considered  as  commercial  deposits  of  iron  ore. 

PLATINUM. 

Platinum  and  allied  metals  of  the  platinum  group  are  obtained  as 
a  by-product  of  the  placer  gold  mines.  Occurrences  of  the  metal  are 
considered  herein  under  the  headings,  Black  Sand  and  Gold  Placer 
Mines.  C.  A.  Logan  ^  has  discussed  the  platinum  resources  of  the 
county  in  detail.  Other  references  are  given  in  the  bibliographv  under 
Black  Sand. 

QUICKSIL\"ER. 

Quicksilver  ore  in  small  quantities  has  been  found  in  T.  18  N.,  R. 
2  E.,  H.  M.  Another  ocurrence  of  considerable  size  and  possible  com- 
mercial value  is  located  on  Diamond  Creek  in  T.  IS  X.,  R.  2  E. 

Diamond  Creek  Cinnabar  Co.  J.  W.  Ehrman,  I.  L.  Cole,  and  John 
Taggart,  of  Monumental,  located  three  claims  on  the  Diamond  Creek 

'  I/ogan.  C.  A.,  Platinum  and  AUied  Metals  in  California.  State  Min.  Bur.  Bull.  85. 
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deposit  in  1916.  The  claims  are  four  miles  south  of  the  California- 
Oi'egon  line  and  18  miles  from  Monumental,  all  but  three  miles  being 
by  road.  The  ore  occurs  in  quartz  between  serpentine  walls  and  is 
found  in  rich  bunches  with  a  general  north-south  trend.  The  orebody 
is  said  to  be  eight  feet  wide  and  to  overage  l%-2%  mercui-y.  In 
1917  a  3-pipe  Johnson-ileKay  retort  was  installed  with  a  daily  capacity 
of  one  ton.  A  small  amount  of  ore  was  put  through,  and  a  little 
quicksilver  recovered.  Shortlj-  after  starting,  however,  the  retort  was 
burned  out  and  operations  ceased.  Nothing  is  being  done  at  the  mine 
at  the  present  time. 

Bibl:  State  Mineralogist's  Reports.  XI.  p.  198:  XIV,  p.  390. 
State  Min.  Bur.  Bull.  27.  p.  195;  Bull.  78,  p.  41.  U.  S.  Geol. 
Survev  Mou.  XIII,  p.  366;  Min.  and  Sei.  Press,  Vol.  29,  Aug. 
15,  1874. 

STONE  INDUSTRY. 

There  are  no  permanent  commercial  crushed  rock  or  sand  and  gravel 
]3lants  in  Del  Norte  County. 

George  Hood,  Crescent  City,  has  a  small  rock  ci'usher  and  can  supply 
broken  rock  in  limited  quantity.    The  demand  is  small. 

A.  D.  Kern  Construction  Co.  Address,  A.  D.  Kern.  290  E.  Salmon 
Street,  Fulton,  Oregon.  There  is  a  large  output  of  rock,  which  is 
being  used  on  the  construction  of  the  government  breakwater  at 
Crescent  City,  about  210.000  tons  having  been  placed  here  since  1920. 
Contracts  are  let  as  funds  for  the  work  are  appropriated,  and  plants 
and  equipment  are  installed  to  correspond.  The  rock  being  used  at 
present  on  the  Crescent  City  breakwater  is  tentatively  classified  as 
an  altered  grano-diorite.  The  quariy  is  on  a  prominent  point  jutting 
into  the  ocean  about  three-quarters  of  a  mile  northwest  of  Crescent 
City,  known  as  Preston  Island  quariy.  The  broken  rock  is  loaded  on 
cars  bj'  derricks  and  hauled  over  a  2-mile  railroad  to  the  breakwater 
by  a  dinky  locomotive. 

Webber  Constructwn  Co.,  Crescent  City.  This  company  has  a  num- 
ber of  contracts  on  the  new  highway  being  constructed  along  Smith 
River  from  Adams  Station  north,  of  which  about  11  miles  have  been 
completed  and  surfaced  with  crushed  rock.  The  company  operates 
several  rock  crushing  and  screening  plants  in  connection  with  their 
highway  work.  These  are  located  at  advantageous  points  as  regards 
getting  a  suitable  character  of  rock  and  proximity  to  the  job,  and 
the  plants  and  construction  camps  are  moved  as  the  work  progresses. 
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HUMBOLDT   COUNTY. 

By  C.  McK.  L.A1ZURE,  Mieing  Engineer. 
Introduction. 

This  county,  like  Del  Xorte,  originally  formed  a  part  of  Trinity 
County.^  "When  Humboldt  County  wa.s  separately  organized  in 
March,  1853.  all  of  its  boundaries  were  fixed  approximateh'  in  their 
present  position  except  the  north  one.  This  first  ran  from  the  mouth  of 
Mad  Kiver  easterly  to  a  point  near  the  junction  of  the  Trinity  Eiver 
with  its  south  fork.  It  remained  there  until  1875,  when  Klamath 
County  was  disorganized  and  part  of  its  area  added  to  Humboldt. 
When  this  addition  was  made  Humboldt  Coiint.v  attained  very  nearly 
its  present  form,  and  its  boundary  lines,  except  for  a  few  minor 
changes,  became  identical  with  the  present  ones. 

Geography. 

Hiunboldt  is  one  of  the  north  coa.st  counties,  adjoining  and  Ijang 
just  south  of  Del  Norte.  It  is  bounded  on  the  east  by  Siskiyou  and 
Trinity  counties,  Mendocino  County  borders  on  the  south,  and  the 
waters  of  the  Pacific  define  its  western  limit. 

It  has  a  length  of  100  miles  from  north  to  south;  this  being  about 
three  times  its  width.  The  county  contains  3634  square  miles,  and 
its  population  is  37,857  (1920  census).  For  many  years  it  was  without 
rail  connection  with  the  rest  of  the  world  and  dependent  upon  ocean 
and  highway  for  transportation  facilities.  This  condition  was  remedied 
in  1914,  when  the  Northwestern  Pacific  Railroad  was  completed 
through  to  Eureka.  Situated  on  Humboldt  Bay  and  with  an  excellent 
harbor.  Eureka,  the  county  seat,  is  the  largest  citj'  and  the  principal 
port  in  the  north  end  of  the  state. 

Much  the  greater  part  of  Humboldt  County  is  rugged  and  moun- 
tainous, numerous  roughly  parallel  ridges  and  spurs  of  the  Coast 
Range  traversing  it  in  a  general  northwesterly  direction.  There  is 
an  abundance  of  water,  the  Klamath  River,  Trinity,  Mad,  Van  Dusen, 
Eel  and  South  Fork  Eel  Rivers,  Mattole  River,  and  numerous  smaller 
streams  flowing  through  the  county  for  many  miles.  Their  general 
course  is  northwest,  parallel  with  the  structural  axis  of  the  mountain 
ranges. 

Its  forests  are  at  once  the  most  striking  and  probably  the  most 
valuable  single  natural  resource.  Humboldt  County  being  famous  for 
its  wonderful  groves  of  giant  redwoods  and  enormous  stands  of  other 
timber.  Dairying,  agi-iculture,  mining,  and  commercial  fi.shing  are 
also  important  industries. 

Geology. 

Sedimentary  formations  extend  from  the  Mendocino  County  line 
north  along  the  coast  to  a  point  about  five  miles  north  of  Areata. 
They  cover  a  strip  about  12  miles  wide  at  the  south  end.  Where  the 
belt  crasses  the  Humboldt  Base  Line,  the  formations  have  a  width  of 
30  miles,  gradually  running  out  to  a  point  at  the  north.  In  the 
southern  part  the  rocks  consist  of  massive  marine  sandstones,  with  some 
shale  and  limestone  beds  all  of  Cretaceous  age.     The  northern  part  is 

'  Coy,  Owen  C,  CaUfornia  County  Boundaries,  California  Historical  Survey  Com- 
mission, Berkeley,  Cal. 
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composed  of  clay  shales  and  sandstone  of  Tertiary  age,  with  small  areas 
of  Quaternary  sands,  gravels  and  clays,  notably  along  the  lower  reaches 
of  Eel  River.  The  eastern  boundary  of  these  sediments  runs  a  little 
west  of  north.  In  contact  on  the  east  and  covering  all  the  southeastern 
portion  of  the  county,  and  extending  northwest  to  Rocky  Point  above 
Trinidad,  there  is  a  belt  of  Franciscan  sandstone,  chert  and  serpentine, 
about  12  miles  in  width.  A  long.  naiTOw  strip  of  Cretaceous  shales, 
with  lenses  of  sandstone  three  to  four  miles  wide,  borders  the  Fran- 
ciscan on  the  east.  It  enters  the  county  on  the  southeast  at  Humboldt 
Base  Line,  trends  northwest  and  passes  out  at  Stone  Lagoon,  near 
Orick. 

All  that  portion  of  the  county  lying  north  and  east  of  this  belt  is 
composed  of  Jurassic,  Paleozoic  and  pre-Cambrian  metamorphic  and 
intrusive  rocks,  including  limestone,  schists,  slates,  extensive  masses 
of  serpentine,  diorite  and  other  crystalline  rocks,  ilost  of  the  gold 
and  copper  deposits  occur  in  this  area. 

Mineral  Resources. 

The  wealth  and  prosperity  of  Humboldt  County  are  obviously 
dependent  upon  the  output  and  iitilization  of  those  natural  resources 
with  which  it  is  so  bountifully  endowed.  The  most  accessible  of  these 
a.ssets  is  timber  and  it  is  not  surprising  that  large  amounts  of  capital 
have  been  invested  in  lumbering  and  its  allied  industries.  Had  an 
equal  sum  been  devoted  to  the  development  of  its  mineral  resources, 
the  mining  industry  woxUd  no  doubt  rank  much  higher  today  than  it 
does:  how  much,  no  one  can  say. 

The  area  that  was  one  organized  as  Klamath  County  and  later  dis- 
solved because  of  natural  barriers  to  communication  and  travel  still 
remains  a  little-known  and  almost  uninhabited  empire  whose  virgin 
resources  are  just  beginnintr  to  attract  their  due  share  of  attention. 

Metal  and  nonmetallic  minerals  are  included  in  Humboldt  County's 
mineral  resources.  The  county  also  contains  promising  oil-producing 
formations,  which  compare  favorably  with  any  other  area  in  the  state 
lying  outside  the  known  structures  of  proved  fields. 

Gold  has  been  the  chief  metal  mined  and  miscellaneous  stone  the 
most  important  nonmetallic.  Both  of  these  have  been  produced  to  the 
value  of  several  million  dollai-s  each  since  18S0,  when  the  compilation 
of  county  records  by  the  State  Mining  Bnreau  was  begun,  ilueh  gold 
was  also  taken  out  in  the  preceding  thirtj'  years,  of  which  there  is  no 
public  record.  The  county  contains  known  resources  of  black  sands, 
ehromite.  coal,  copper,  clay,  gem  materials,  granite,  iron,  limestone, 
manganese,  mineral  water,  natural  gas,  petroleum,  platinum,  silver, 
volcanic  ash,  miscellaneous  stone  and  sand  and  gravel.  Other  minerals 
found  here,  at  least  in  limited  amounts,  are  barite,  cinnabar,  graphite, 
tale  and  magnesite.  The  last  general  report  on  the  comity's  mines 
and  minerals  was  published  in  State  Mineralogist's  Report  XIV.  1913- 
II.  The  copper  resources  were  described  in  Bulletin  No.  50,  Copper 
Resources  of  Califoi-nia.  1908.  Platinum  and  allied  metals  are  covered 
in  Bulletin  No.  85,  1918  (out  of  print)  ;  placer  gold  deposits  in  Bulletin 
No.  92,  1923 ;  and  manganese  and  chrome  properties  are  mentioned 
in  Bulletin  No.  76,  1918. 

Bulletin  No.  89,  'Petroleum  Resources  of  California,'  with  special 
reference  to  unproved  areas,  contains  a  detailed  discussion  of  the  oil 
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possibilities.  'An  earlier  report  is  contained  in  Bulletin  No.  69,  'Petro- 
leum Industry  of  California,'  1914  (out  of  print).  Both  these  reports 
are  accompanied  by  maps.  The  finding  of  unbroken  folds  and  struc- 
ture favorable  to  the  accumulation  of  oil  in  quantity  appears  to  be  the 
key  to  commercial  production  in  this  county.  As  the  petroleum 
industry  is  distinct  from  other  branches  of  mining,  requiring  special- 
ized study,  no  attempt  was  made  to  include  it  herein. 

The  writer  spent  ten  days  during  June,  1925,  in  gathering  notes 
on  present  mining  operations  in  the  county  and  collecting  data  regard- 
ing new  discoveries  and  developments.  Some  material  published  in 
earlier  reports  has  been  included  in  the  case  of  properties  that  were 
idle,  in  order  that  this  report  might  be  as  comprehensive  as  possible. 

The  hearty  cooperation  of  members  of  the  Eureka  Chapter  of  the 
American  A.ssociation  of  Engineers  is  gratefully  acknowledged.  Some 
80  engineers,  representing  nearly  all  branches  of  the  profession,  most 
of  whom  are  associated  directly  or  indirectly  with  the  lumber  industry, 
comprise  its  membership.  Their  assistance  added  materially  to  the 
ground  that  could  l)e  covered  in  the  short  time  devoted  to  field  work. 
The  Eureka  Chaml)er  of  Commerce  is  to  be  congratulated  in  obtaining 
the  voluntary  services  of  this  body  in  making  a  study  of  the  county's 
indiLstrial  needs  that  is  iinder  way. 

In  1924  Humboldt  County  rajiked  34th  among  the  fifty-eight  counties 
of  the  state  in  the  value  of  its  mineral  output.  Nine  mineral  substances, 
having  a  value  of  $485,478,  were  produced.  The  total  recorded  mineral 
output  fi'om  1880  to  1924  is  given  in  the  following  table: 
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Year 

Gold, 
value 

Silver, 
value 

Mineral  water 

Brick 

Gallons 

Value 

M. 

Value 

$153,940 
75.000 
100.000 
80.000 
115.000 
29.730 
83.591 
111.532 
100.000 
143,701 
93.612 
99,329 
87,515 
66.354 
41.326 
92.635 
65.093 
94.992 
57,512 
65.059 
109,444 
98.487 
60.015 
38,509 
62.061 
45.824 
48.295 
40.109 
33.066 
25.690 

35,289 
34.966 
31,271 
25.611 
18.686 
15.947 
21,279 

23,086 

8,028 

16.260 

2.538 
2.054 

1,330 
2.260 
1,269 

$80 
300 

274 
82 
19 

1894 

14 

20.000 
24,000 
15,000 
10.000 

$7,200 
12.000 
10.000 
2.000 

189S 

.      57 

300 

410 

795 

1,005 

2.170 

1.060 

2,565 

800 

915 

140 

760 

1,310 

476 
357 
772 
500 
607 
463 

$2  500 

6.000 
6.000 
7.825 
10.000 

1,500 
2.000 
2,000 
2,500 

3.870 

1900 - - 

'136 
■59 

7.100 

7.810 

1902 

17.040 

10445 

7  600 

240 
214 
325 
94 

150 
169 
150 
132 
57 
62 
55 

95 

72 

134 

19 
37 

10 
12 

1907 

1400 

1908 -.- 

9  750 

1911 

2  880 

1913 

1915 

2,000 
3.000 

500 
750 

1916 

1917 

1918 — 

1919 

1920 

1921 

1922 

• 

1923 

1924... 

Totals 

$2,557,295 

$3,055 

'$103,825 

$40,450 

«I5.405 

$135,318 

■Recalculated  to  'commercial*  from  'coining  value*  as  originally  published. 

"See  under  'Unapportioned'. 

*Includes  crushed  rock,  rubble,  rip-rap.  sand,  gravel. 
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COUNTY.  1880-1924. 


Miscel- 

Natural  gas 

Miscellaneous  and  unapportioned 

stone*. 
value 

M.  Cu.  Ft. 

Value 

Amount 

Value 

Substance 

SI  99 .240 

2:j:i.454 

193,502 

297.276 

160,845 

$362 
140 

,204 
555 

Platinum. 

12.5  ozs. 
30.8  ozs. 

Platinum. 

13,074 

1,280  cu.  ft. 
f    2,450  tons 

1,280 

7,640 

20,985 

750 

937 

400 

1,201 

115 

1,320 

296 

192,255 

351 

9.312 

21,744 

420 

116 

57.751 

140 

2,516 

9,271 

1,148 

18,513 

5,436 

'190 
4,628 
6,399 
1S3 
413 
9,915 

7,753 

29,170 

600 

1,000 
300 
300 
300 
300 

640 

S300 

500 
150 
150 
150 
130 

Clay. 

36.700 
37,756 
229,730 
439.808 
208,204 
335.292 

250  tons 

937  tons 

396  tons 

7,750  lbs. 

3  028. 

Clay. 

Clay. 

Clay. 

Copper. 

Platinum. 

60,260 

/               7  028. 

1 

27,014 

Platinum. 

51,082 

85 

sYdtons 
210  tons 

Chromite. 
Clay. 

1,520  tons 

2  028. 

Manganese 
Platinum. 

:  25,198 

(.. 

133,290 

859  tons 

Manganese. 

131,688 

75  tons 
1 

117,308 

422,519 

1    4  fine  02S. 

Platinum. 

476,449 

platinum. 

14,110,445 

23,440 

11,485 

$384,494 
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BARITE. 

The  occurrence  of  barite  iu  Humboldt  County  has  not  heretofore  been 
of  record. 

Liscom  Hill  Deposit.  Near  the  summit  of  Liscom  Hill,  eight  miles 
northeast  of  Areata  and  not  far  from  Blue  Lake,,  a  number  of  veins 
of  white  crystalline  barite  have  been  noted.  The  veins  run  from  a  few 
inches  to  one  foot  in  width,  standing  nearly  vertical.  Good  size 
boulders  of  barite  in  the  vicinity  indicate  that  development  work  might 
uncover  a  deposit  of  commercial  size.    The  deposit  is  on  patented  land. 


BLACK  SAND. 


In  former  years  the  beach  and  bluffs  of  northern  Humboldt  County 
were  successfully  worked  at  Upper  and  Lower  Gold  Bluff,  Big  Lagoon 
and  Little  River.     The   gold  was  tine  and  was  saved  by  use  of  the 


Plant  of  Thompson  Brick  Co.,  Eureka,  Cal. 

Oregon  torn,  ordinary  tom  and  amalgamating  plates.  After  the  tide 
had  receded,  pack  mules  were  taken  clown  and  the  sand  packed  away 
in  sacks  for  washing.  Many  thousands  of  dollars  were  taken  out  in  this 
manner,  but  for  some  reason  the  gold  no  longer  concentrates  in  paying 
quantities,  and  all  work  of  this  kind  has  been  abandoned. 

The  .sands  and  gravels  of  Klamath  River  carry  a  good  percentage  of 
black  sand,  generally  having  a  gold  and  platinum  content.  With 
ordinary  hydraulic  operations  some  or  all  of  these  values  are  lost, 
but  where  special  effort  has  been  made  to  collect  and  clean  the  sand 
some  production  of  fine  gold  and  platinum  has  resulted.  Outside  of 
such  incidental  recovery  at  the  hydraulic  mines  and  a  few  ounces 
obtained  by  hand  work  by  individuals,  very  little  has  been  done  with 
the  black  sands  in  recent  years. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  391;  State  Min    Bur 
Bull.  45,  Bull.  85,  BuU.  92;  U.  S.  Geol.  Survey  Bull.  260,  BuU. 
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285,  Bui.  315;  Mineral  Resources,  1905;  Geologic  Folics  89,  73; 

U.  S.  Bur.  of  Mines  Tech.  Paper  196. 
California-Oregon  Metals  Co.,  address,  1014  Santa  Fe  Building,  605 
Market  Street,  San  Francisco.  This  company  installed  one  of  their 
machines  embod.ying  the  McBride  process  on  the  beach  at  Gold  Bluff 
north  of  Orick  during  the  past  year,  principally  for  the  purpose  of 
perfecting  the  machine  and  process  and  for  experimental  research. 
The  black  sand  at  this  point  was  said  to  carry  40  cents  per  ton  in  gold 
and  platinum.  The  results  of  the  test  were  reported  as  showing  that 
a  satisfactory  percentage  of  recovery  could  be  made,  but  the  general 
tenor  of  the  sands  was  too  low  to  make  operations  commercially  satis- 
factory. 

BRICK  AND  TILE. 

Several  brick  and  tile  plants  have  been  operated  in  the  county  in  the 
past ;  one  at  Fortuua  and  three  at  Eureka,  but  the  market  that  can 
be  reached  is  limited.  The  Fortuna  brick  yard,  the  Humboldt  Clay 
Manufacturing  Company  and  others  which  formerly  operated  yards  in 
Eureka,  are  now  out  of  business. 

Thompson  Brick  Co.  (formerly  Eureka  Brick  and  Tile  Co.).  J.  D. 
Thomp.son,  president  and  owner.  Myrtle  and  Harrison  streets.  Eureka. 
This  property  contains  6.18  acres,  located  on  Eureka  Slough,  1i  miles 
from  town.  There  is  a  wharf  at  the  plant.  The  clay  used  is  dug  on 
the  property.  The  deepest  excavation  is  12  feet,  but  good  clay  probably 
extends  to  a  much  greater  depth  in  places.  A  tractor  with  Fresno 
.scraper  is  used  to  dig  the  clay.  It  is  dumped  in  a  hopper  and  elevated 
from  there  to  a  pug  mill  and  disintegrator.  From  the  pug  mill  the 
material  is  fed  to  a  Brevan  stiff-mud  wire-cut  machine,  which  delivers 
the  green  brick  or  tile  to  boards  for  stacking  and  drying.  They  are 
allowed  to  air-dry  about  two  weeks  and  are  then  burned  in  a  30-foot 
round,  down-draft  kiln,  having  a  capacity  of  75,000  brick.  Wood  and 
oil  are  used  for  fuel,  the  oil  at  the  finish  of  the  burn,  which  takes  place 
at  a  temperature  of  1850''.  Steam  power  is  used  to  operate  the  machin- 
ery. Eight  men  are  employed  when  running  at  full  capacity,  which 
is  15,000  bricks  per  day.  The  market  for  the  product  is  mainly  within 
the  count.v. 

CHROMITE. 

No  chrome  ore  was  produced  in  Humboldt  County  previous  to  1918, 
but  the  war  demand  at  that  time  resulted  in  the  opening  up  of  a 
deposit  on  the  property  of  the  Horse  Mountain  Copper  Co.  (see  also 
under  Copper).  Chromite  is  also  a  constituent  of  the  black  sands  of 
the  beach  and  placer  concentrates.  It  is  said  to  occur  massive  near 
Bloekburg,  and  there  are  small  bodies  on  Hoopa  Indian  Reservation. 

Horse  Mountain  Copper  Co.  The  chromite  here  occurs  in  a  series 
of  lenses,  which  may  be  continuous,  lying  near  the  top  of  the  ridge  at 
an  elevation  of  4600  feet,  and  exposed  along  the  axis  for  a  considerable 
distance.  The  deposit  was  mined  in  1918  at  two  points  about  9000 
feet  apart  by  open  cut  methods  with  pick  and  shovel.  Several  hun- 
dred tons  of  ore,  averaging  40%  to  45.5%  Cr203,  were  shipped  before 
operations  ceased  on  account  of  the  collapse  of  the  chrome  market. 
There  is  undoubtedly  a  large  tonnage  still  available  on  this  property. 
Bibl:  State  Min.  Bur.  Bull.  76,  p.  148;  Bui.  91,  p.  109. 
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CINNABAR. 

E.  F.  Millfr,  of  Orleans,  made  some  locations  about  3915  on  a  vein 
earryiug  cinnabar  in  the  Mill  Creek  district  south  of  Orleans.     Only 
a  small  amount  of  development  work  has  been  done. 
Bibl:  State  Min.  Bur.  Bull.  78,  p.  46. 

CLAY. 

A  detailed  report  on  the  elay  resources  of  the  state  is  in  preparation 
by  Prof.  W.  F.  Dietrich,  of  Stanford  T'niversity.  Field  work  was 
begun  in  the  southern  part  of  the  state.  AVhen  completed  this  report 
will  be  published  as  a  special  bulletin  by  the  State  Mining  Bureau.  At 
the  present  tim-e  little  definite  information  is  available  regarding  the 
elay  resources  of  the  north  coast  counties,  including  Humboldt.  Clays, 
suitable  for  the  manufacture  of  common  brick  and  tile,  are  doubtless 
abundant.  Pottery  clays  are  known  to  exist,  at  lea.st  in  limited 
cpiantities.  These  have  been  utilized  commercially  only  in  a  small  way 
and  for  experimental  purposes. 

Loofbourroiv  Clay  Deposit.  On  property  owned  by  Dr.  T.  L.  Loof- 
bourrow,  First  National  Bank  Building,  Eureka,  situated  four  miles 
south  of  Eureka  and  i  mile  east  of  the  highway.  There  is  a  deposit 
here  of  dark-blue,  smooth  plastic  clay  said  to  average  22  feet  in  depth 
over  ten  acres.  The  bhie  clay  is  overlaid  b.v  four  to  six  feet  of  yellow 
elay. 

The  composition  of  the  blue  clay  is  given  in  the  following  analysis  by 
Harry  A.  Duffy,  of  Eureka : 

Loss  on   ignition 22.30% 

SiO,   42.80% 

AI.63    38.21% 

Fe.03   2.60% 

Na^O    2.40% 

CaO   3.34% 

K,0    4.41% 

MgO    3.01% 

Organic  substance 3.20% 

A  bed  of  high-grade  clay  is  found  on  the  W.  A.  Prrston  holdings  (see 
under  Iron).  Some  of  this  has  been  used  by  R.  H.  Jenkins,  of  the 
Humboldt  State  Teachers  College  at  Areata,  in  the  production  of 
pottery  and  for  experimental  purposes.  Mr.  Jenkins  has  worked  with 
a  number  of  Humboldt  County  clays. 

Weathcrhij  Ranch  Deposit.  There  is  a  deposit  of  clay  of  xuiknown 
extent  on  property  of  the  Hanify  Lumber  Company,  four  miles  south 
of  Elk  River,  under  lease  to  Claz-ence  Weatherby,  Elk  River,  via 
Eureka.  The  strata  exposed  in  a  cut  on  a  ridge  through  the  property 
.shows  clay  underlaid  with  two  feet  of  fine  volcanic  ash.  Underneath 
the  ash  is  six  feet  of  yellow  clay,  then  two  feet  of  lignite  coal,  with 
clay  again  below  the  coal.  Some  production  of  volcanic  ash  has  been 
made,  but  the  coal  and  clay  have  not  been  developed.  The  Hanify 
Lumber  (Company's  railroad  runs  within  ]  mile  of  the  deposit. 
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COAL. 

Coal  ha.s  been  knowii  to  exist  ill  this  couuty  since  the  early  sixties. 
From  time  to  time  new  loealities  where  it  occurs  have  been  reported 
and  placed  on  record,  but  no  commercial  developments  have  ensued 
to  date.  Conditions  up  to  the  present  have  not  been  such  as  to  encour- 
age exploitation  even  of  the  most  promising  showings.  Lignite  coal 
in  quality  comparable  with  much  of  the  lignite  found  throughout  the 
state  can  no  doubt  be  produced  here  whenever  a  definte  demand  for 
this  fuel  appears.  The  commercial  value  of  the  deposits  will  remain 
undetermined,  however,  until  considerable  exploration  work  has  been 
done. 

A  ILst  of  tlie  known  occurrences  is  given  herewith,  with  bi-ief  notes 
concerning  the  character  of  the  deposits. 

(1)  Within  the  city  limits  of  Eureka,  near  Twelfth  and  L  streets. 
The  strata  from  the  surface  down  showed : 

a.  Sand,  16  feet. 

b.  Lignite,  18  to  24  inches. 

c.  Clay,  4  feet. 

d.  Lignite,  1  foot.  » 

e.  Clay,  3  feet, 

f .  Clay  with  shells,  1  foot. 

g.  Clay,  11  feet  and  deeper. 

A  brickyard  was  established  here  at  one  time.  The  clay  was  used 
in  making  brick  and  some  of  the  lignite  was  utilized  to  help  burn  them. 
The  material  had  to  be  dried  before  used,  and  was  of  poor  (juality. 

(2)  On  Sec.  29,  T.  5  N.,  R.  3  E.  The  first  patent  taken  out  for  coal 
land  in  the  Humboldt  Land  District  was  for  80  acres  in  Sees.  20  and 
29,  T.  5  N.,  R.  3  E.,  covering  this  deposit.  The  vein  strikes  N.  45° 
W.,  and  dips  about  45°  NE.,  between  walls  of  argillaceous  sandstone. 
An  old  shaft  was  sunk  about  45  feet  following  the  dip  of  the  vein  on 
the  bank  of  Maple  Creek,  where  the  vein  crosses  the  creek.  The  shaft  is 
caved  and  filled  up  but  a  small  pile  of  coal  remains.  Pieces  were 
readily  ignited  and  burned  to  a  fine  gray  powder.  An  old  tunnel 
across  the  creek  driven  on  the  vein  is  also  caved  and  the  only  exposui'c 
at  present  is  in  the  creek  bed.  Pieces  broken  from  here  showed  the 
coal  to  be  a  tough  brownish-black  lignite.  The  width  of  the  vein  is 
difficvilt  to  determine,  but  apparently  there  is  from  three  to  four  feet 
of  coal.  Crogan  Creek  .joins  Maple  Creek  a  few  hundred  yards  above 
here  and  considerable  float  is  found  in  Crogan  gulch  indicating  the 
presence  of  another  vein.  The  composition  of  the  Maple  Creek  coal 
is  given  as  follows :  ^ 

Water 11.75% 

Volatile  carbonaceous  matter 46.80% 

Fixed  carbon   (does  not  colse) 29.60% 

Ash    11.85% 


■  State  Mineralogist's  Report  VII,  p.  187. 
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Analyses  of  three  samples  from  the  ]\Iaple  Creek  deposits  by  Mathyas^ 

show: 

a  b  c 

Water    12.^%  14.00%  14.25% 

Volatile  matter 50.75%  49.80%  53.75% 

Fixed  carbon 31.00%  32.95%  29.50% 

Ash    6.00%  3.25%  2.75% 

Coking  qualities :  None. 

This  deposit  is  within  a  few  miles  of  a  lumber  company's  railroad, 
and  is  one  of  the  best  coal  showings  so  far  noted  in  the  county. 

(3)  Lignite  has  been  reported  to  occur  two  miles  north  of  Areata. 
There  is  nothinff  definite  known  regarding  this  locality. 

(4)  On  the  Upper  Mattole.  in  Sec.  12,  T.  3  S.,  E.  1  W.  Several 
small  beds  six  to  eight  inches  thick.  The  strata  have  a  slight  dip  to 
the  north.    No  development. 

(5)  On  Eel  Kiver.  two  miles  below  Alder  Point.  An  8-inch  seam 
occurs  here  from  which  a  few  sacks  are  reported  to  have  been  taken 
and  used  for  blacksmith  work. 

(6)  On  Jaeoby  Creek,  four  miles  from  Humboldt  Baj'.    Thin  seams. 

(7)  Occurrences  reported  on  Larribee  Creek,  in  Sec.  26,  T.  1  S.,  E. 
4  E.,  also  in  Sees.  2,  3.  10,  11  and  21.  in  the  same  township  and  range. 

(8)  On  Eel  Eiver.  opposite  Eagle  Prairie. 

(9)  On  the  Van  Dusen.  three  to  four  miles  above  Bridgeville. 

(10)  On  Yager  Creek.  1  mile  above  Hydesville. 

(11)  Traces  have  been  noted  on  the  South  Fork  of  Eel  Eiver,  one 
mile  north  of  Garberville. 

(12)  On  Bear  Creek,  one  mile  east  of  Garberville. 

(13)  On  Panther  Gulch,  a  tributary  of  East  Branch  South  Fork 
of  Eel  Eiver. 

(14)  On  Buekmountain  Guleh.  a  tributary  of  the  East  Branch  of 
South  Fork  Eel  Eiver,  a  bed  two  feet  in  thickness  is  reported.  It  has 
been  used  locally  in  forges  with  good  results. 

(15'i  In  T.  4  S..  B.  4  E..  six  or  seven  miles  south  of  Garberville.  on 
the  East  Branch  of  South  Fork  of  Eel  Eiver.  The  coal  bed  here  is  said 
to  be  three  to  four  feet  thick.  It  dips  50°  "W.  An  analysis  -  shows  its 
composition  to  be: 

Water    10.75% 

Volatile  carbonaceous  matter 48.50% 

Fixed   carbon    (firm  coket 38.30% 

Ash    2.45% 

Ash  is  a  light  yellow  powder.     This  coal  cokes  well. 

It  has  a  good  luster  and  is  apparently  free  from  pyrites.  This  may  be  the  same 
bed  noted  under  (14).     Some  work  has  been  done  here  in  the  past. 

(16)  Lignite  has  been  found  on  the  Hoopa  Indian  Eeservation. 

(17)  Coal  was  imcovered  recently  in  a  cut  made  for  a  culvert  in 
the  highway  near  Miranda,  on  the  property  of  W.  E.  Sinclair  of 
Mirauda.  It  was  covered  up  during  construction  work  without  further 
investigation. 

(18)  A  2-foot  vein  of  lignite  occurs  with  clay  and  volcanic  ash  on 
the  Weatherby  Eauch,  four  miles  south  of  Elk  Eiver.  Not  developed. 

'  state  ilineralogisfs  Report  XII,  p.  64. 
-  State  Mineralogist's  Report  VII,  p.  188. 
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At  least  two  or  three  of  the  localities  mentioned  have  showings 
tha*.  are  worthy  of  further  investigation  by  anyone  interested  in  the 
utilization  of  lignite  coal :  a  matter  which  is  receiving  increased  atten- 
tion throughout  the  counti-y. 


For  many  years  Humboldt  County  has  held  promise  of  becoming 
one  of  the  copper  producing  counties  of  the  state.  The  belt  of  Paleozoic 
metamorphie  rocks  in  which  the  copper  deposits  in  Del  Norte  County 
occur  extends  north  into  Oregon  and  southeasterly  through  Humboldt 
and  western  Trinity  counties.  Throughout  this  belt  there  are  scattered 
deposits  of  copper  ores.  Considerable  development  work  has  been  done 
in  Humboldt  County  on  some  of  these,  but  the  output  of  copper  has 
been  small.  Lack  of  cheap  transportation  for  shipping  ores  and 
inability  of  the  owners  of  deposits  to  provide  adequate  concentration 
or  reduction  plants  has  kept  the  copper  mining  indvLStry  practically  at 
a  standstill.  The  principal  copper  prospects  and  mines  are  in  Red  Cap 
Creek  district,  Mattole  district  and  at  Horse  Mountain. 

Bed  Cap  Mine.  This  property  is  in  Sec.  29,  T.  10  N.,  R.  6  E.,  on  the 
high  ridge  betweu  Red  Cap  and  Boise  creeks.  Rich  float,  consisting 
of  native  copper  and  bornite.  was  found  here.  In  1880  considerable 
money  was  spent  in  prospecting  without  locating  a  definite  vein ;  the 
ore  apparently  occurring  in  bunches  and  as  pockets  in  the  serpentine. 

The  La  Perin  group  consisted  of  ten  claims  adjoining  the  Red  Cap 
Mine.    There  has  been  no  activity  at  either  of  these  properties  for  years. 

In  the  Mattole  district  two  properties  are  of  record  at  which  some 
work  was  done  in  earlv  davs.  These  were  the  Eainbow  group  in  Sees. 
19,  30,  and  32,  T.  1  S.',  R.  1  E.,  and  Sees.  12  and  19,  T.  1  S..  R.  1  W., 
and  the  Crimson  group  in  Sec.  8,  T.  2.,  R.  1  E.  Nothing  has  been  done 
at  these  properties  for  years. 

Vance  Property.  A  ledge  said  to  be  eight  feet  wide,  striking  north- 
west and  dipping  70"  southeast,  has  been  exposed  in  Sec.  24,  T.  3  S., 
R.  3  E.,  on  property  owned  by  Harry  Vance,  of  Eureka.  The  ledge 
carries  pyrite,  which  may  be  auriferous,  and  traces  of  copper.  No 
work  has  been  done  on  it,  and  its  extent  is  unknown. 

Horse  Mountain  District. 

Subsequent  to  the  activities  in  the  Red  Cap  and  Mattole  districts, 
copper  was  discovered  on  Horse  Mountain  in  the  Hoopa  Range,  which 
forms  the  divide  between  Wood  Creek  and  Trinity  River.  The  most 
promising  and  important  deposits  in  the  county  have  since  been 
developed  on  Horse  Mountain.  Fovir  properties  are  described  in  Report 
XIV  of  the  State  :\rineralogist  (1913-14).  These  are  the  Horse  Moun- 
tain Copper  -Mine,  the  Humboldt  Copper  Mine,  Sweet  Home  Copper 
Mine,  and  Ruby  Copper  Mine.  All  of  these  properties  have  been 
absorbed  by  the  Horse  Mountain  Copper  Company,  which  now  con- 
trols a  large  area  covering  the  principal  deposits. 

The  Horse  Mountain  Copper  Mine  was  recently  examined  by  Mr. 
James  B.  Knight,  of  El  Paso,  Texa.s,  who  kindly  placed  his  data  and 
maps  at  the  disposal  of  the  writer,  as  well  as  donating  a  number  of 
excellent  specimens  of  native  copper  and  high-grade  ores  to  the  Mining 
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Bureau  museum.     The  wi-iter  is  indebted  to  Mr.  Knight  for  much  of 
the  material  embodied  in  this  report  on  the  property. 

Horse  Mountain  Copper  Mine.  This  property  is  owned  by  the  Horse 
Mountain  Copper  Company,  a  California  corporation,  organized  in 
1914.  B.  C.  Schnoor,  president;  Maiid  E.  Moore,  secretary;  David 
Wilson,  general  manager.  Home  office,  1118  Foui'th  Street,  Eureka, 
California.  The  holdings  consist  of  120  acres  of  patented  land 
and  100  mining  claims  having  an  ai-ea  of  approximately  2000  acres, 
held  by  location.  The  property  is  in  the  Trinity  National  Forest, 
in  T.  6  N.,  R.  4  E.,  about  22  miles  by  airline  east  of  Areata.  By 
road  it  is  26  miles  from  the  mine  to  Korbel  from  whicli  point  there 
is  rail  connection  to  tidewater.  All  of  this  road  is  state  highway 
except  5^  miles  between  the  highway  and  the  mine,  which  contains 
grades  running  from  7%  to  11^^.  The  elevation  at  the  mine 
varie-s  from  5000  feet  at  the  camp  to  3350,  the  lowest  point  on  the 
property-.  Tlie  winters  are  mild,  biit  .snow  occasionally  falls  on  the 
summit,  though  not  in  amount  apt  to  interfere  with  mining  operations. 
Pine,  fir,  cedar,  and  oak  are  widely  distributed  over  the  propei'ty; 
the  120  acres  of  patented  land  alone  being  estimated  to  contain  4^ 
million  feet  of  saw  timber.  An  abundance  of  water  for  domestic  and 
mill  use  is  obtained  from  springs  .so  situated  that  pumping  is  not 
required.  Tunnel  No.  6  provides  drainage  for  all  excess  mine  water 
and  this  could  be  \ised  for  mill  operations  if  required. 

The  .'itrike  of  the  ore-bearing  formations  is  northwest  with  dip  to  the 
northeast.  The  formation  is  largely  serpentine,  associated  with  gabbro, 
and  felsitic  and  diorite  dikes.  Much  schist  has  been  developed  through 
metamorpliie  action,  schist  and  diorite  forming  the  principal  gangue 
in  the  ores.  High-grade  sulphides  and  carbonates  are  widely  dis- 
tributed. Chalcopyrite  occurs  mainly  in  the  diorite.  Chalcocite  is 
common  in  both  the  schist  and  harder  diorite.  Bornite  is  found  mainly 
in  the  schist,  with  much  malachite  in  the  upper  workings.  Cuprite 
and  chrysocolla  are  not  as  common  as  the  other  copper  minerals.  Native 
copper  is  widely  distributed  in  the  gabbro.  The  ores  average  about 
30%  silicon,  lb%  lime,  and  12%  iron.  It  is  estimated  that  about 
12%  of  the  ore  produced  in  quantity  will  be  liigh-grade  (10  to  50% 
copper),  and  that  10%  of  the  whole  can  be  sorted  to  a  product  carrying 
15%  copper  with  the  remainder  as  milling  ore  averaging  3  to  5% 
copper.  Occasional  assays  have  shown  a  small  gold  content,  but  gold 
probably  does  not  occur  in  paying  quantities. 

Chromite  occurs  on  the  property  in  the  serpentine  areas.  There 
was  some  production  in  1918  (see  under  Chromite). 

The  Western  States  Gas  and  Electric  Company's  power  lines  pass 
within  seven  miles  of  the  mine. 

The  total  tunnel  and  drift  development  on  the  propertv  is  4675 
feet,  as  shown  by  the  following  tabulation  prepared  liv  James  B. 
Knight. 


Horse  mountain  copper  company 
Properties 
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DEVELOPMENT  CHART. 

Elevation  B.  M.  5300  feet. 


Tunnel 

No. 

Eleva- 
tion, 
feet* 

Cross- 
cut, 
feet 

Drift, 
feet 

Cut  ore 

Length, 
feet 

Remarks 

1 

500 

ISO 

120 

Entrance. 
4' ore  at    90' 
15' ore  at  140' 

300 

Carbonates,  bornite,  cbalco- 
cite.  Assay,  5  and  10  per 
cent.     Shipped  ore. 

2 

270 

150 

Entrance. 

150 

Chalcocite  and  native  copper. 

3 

600 

190 

4 

500 

700 

80  on  ore 

20'  at  250' 
30' at  340' 
Ore  in  face. 

80 
700 

Ore  shipped  to  Tacoma 
Smelter.  Bornite,  carbon- 
ates, chalcocite. 

5 

100 

90 

Ore  in  face. 
Ore  in  entrance. 

90 

Native  and  chalcocite. 

6 

940 

1,740 

L.E.  at    150' 
Ore    at    500' 
15'    at    900' 
3'    at  1.600 

1.740 

Bornite,  chalcocite.  Native. 
Cut  diorite  at  1.600'  show- 
ing chalcopyrite.  Low 
drain. 

7 

400 

90 

Entrance  and 
face. 

90 

Native;   chalcocite.     Shipped 

8 

500 

Caved— 

no  examin 

ation — good  grade 

ore  on  du 

mp. 

S.H.  1 

1,100 

Begun  a 

ain 

150 

Shut  down  (war). 

S.H.  2 

750 

100 

100 

Did  not  reach  ore  chute. 

9A 

530 

40 

60 

All  in  ore. 

100 

Carbonates,  bornite,  chalco- 
pyrite, chalcocite.    Shipped 

9B 

670 

180 

100 

50'  ore  at  90'. 
100'  drift  at 

280 

Shipped  ore.    Good  grades. 

'Ruby' 

70U 

700 

11'  ore  at  l.W 
30'  ore  at  500' 

700 

Native  and  chalcocite. 
Native  and  chalcopyrite. 

Shaft(ver.) 

400 

On  ore 

Native:  chalcocite;  oxides. 

Drift 

550 

25 

On  ore  body 

60'  wide 

Same  class  as  shaft. 

"Humboldt  Group" — West  Side  Axis,  Diorite  Contacts. 
Elevation  B.  M.  5300  feet. 


Tunnel 

No. 

Eleva- 
tion, 
feet* 

Cross- 
cut, 
feet 

Drift, 
feet 

Cut  ore 

Length 

Remarks 

1 
3 

500 

550 
550 

750 

75 
50 

In  diorite 

At  500' air-shaft 
copyrite  and  al 
50 '  of  ore 
.\11  in  ore 

185  'to  su 
ong  floor  d 

75 

50 

rface.  Ore  at  75'.  Atfacechal- 
ifferent  points. 

Chalcopyrite,  gold  values. 

Chalcopyrite,  gold  values. 

'CHROMITE.' 

From  two  openings  (9000  feet  apart)  $13,000  of  chrome,  40  to  45.75  per  cent,  was  shipped  at  a  profit 
in  1918.    Elevation — 125  feet;  700  feet.    Total  tunnel  and  drift  development,  4675  feet. 

In  addition  to  tunnel  and  drift  work,  there  are  at  least  50  open-cuts  and  ground-sluices  that  have 
exposed  ore  bodies  of  from  3  to  100  feet  in  width  of  good  milling  ore,  carrying  much  high-grade  shipping 
values. 

'*AU  elevations  read  minus  ( — )  B.M.  5300'  above  sea. 

The  location  and  elevation  of  the  various  workings  are  shown  on 
the  longitudinal  sectional  views.  On  account  of  the  large  size  of  the 
orebodies,  it  is  believed  that  much  of  the  ore  could  be  most  economically 
mined  by  steam  shovel.  The  Horse  Mountain  iline  is  equipped  with 
a  j^mall  slime  concentrating  mill  for  low  grade  ores.  This  was  only 
operated  a  short  time  before  the  mine  was  shut  down  at  the  beginning 
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of  the  war.  The  mill  test  showed  the  concentrates  to  ^-ontain  20% 
copper  and  the  middlings  about  0.4%.  The  mill  was  run  by  steam 
power,  the  equipment  including  two  50-h.p.  boilers;  one  14-h.p.,  one 
20-h.p.,  and  one  40-h.p.  engine,  and  a  gas  engine  for  furnishing  power 
for  mine  ventilation.  There  is  also  a  saw  mill  and  planer,  assay  office, 
and  bunkhouses  and  cabins,  capable  of  accommodating  200  empleyees. 
When  last  operated,  26  men  were  employed  underground  and  on  top. 

GEM  MATERIALS. 

Among  the  beach  stones  common  at  Big  Lagoon  and  other  localities 
are  garnet,  agate,  chry.sopra.se,  jasper,  carnelian,  etc.  The  commercial 
output  of  these  is  so  small  and  irregular  as  to  be  negligible. 

GOLD    (lode   mines). 

Bonneyville  Quartz  Mine.  The  Bonneyville  Mining  Company, 
former  owners  of  this  group  of  six  claims,  is  evidently  out  of  existence, 
and  there  has  been  no  recent  work  done  on  the  property.  The  claims 
are  in  Sec.  15,  T.  6  N.,  R.  4  E.,  near  the  head  of  "Willow  Creek,  a  tribu- 
tary of  Trinity  River. 

Golden  Eagle.  Owner,  Frank  Schweichler,  Orleans,  California. 
This  prospect  was  discovered  in  1915.  It  is  in  the  Red  Cap  mining 
district  at  an  elevation  of  about  1000  feet,  with  abundant  timber  and 
water.  The  ledge  is  said  to  be  sixteen  feet  wide,  free  milling,  and  to 
carry  gold,  silver  and  copper. 

Little  Klondike  Mine.  Propert.v  consists  of  three  placer  and  four 
quartz  claims  adjoining  the  Red  Cap  Mine  at  the  head  of  Red  Cap 
Creek.  The  quartz  vein  frequently  carries  good  values  in  gold.  Owner, 
P.  Lubbs,  of  Orleans.    It  is  worked  intermittently. 

Pearch  Creek  Prospect.  Consists  of  one  claim  on  a  free-milling 
quartz  vein,  6  to  14  inches  in  width.  It  is  situated  three  miles  from 
Orleans  on  Pearch  Creek.  The  rock  is  milled  in  an  arrastra,  run  by 
water  power.    Geo.  Wilder  and  Anton  Lyons,  of  Orleans,  owners. 

Red  Cap  Mine.  Owned  by  Red  Cap  Quartz  and  Placer  Mining  Co., 
J.  D.  Fleming,  president;  A.  E.  Cartwright,  secretary,  Scotia,  Cali- 
fornia. Ten  quartz  and  three  placer  claims  were  formerly  included 
in  this  group  but  all  have  been  abandoned  except  the  original  three 
quartz  claims.  The  mine  is  in  See.  33,  T.  10  N.,  R.  6  E.,  on  the  north 
fork  of  Red  Cap  Creek  at  an  elevation  of  2640  feet.  The  country 
rock  is  poii^hyry  and  diorite.  Four  veins,  striking  northeast  and 
dipping  70°  northwest  were  developed.  The  ore  in  the  upper  levels  was 
free-milling  but  in  the  lower  levels  it  is  a  heavy  sulphide,  carrying 
some  copper.  Recent  work  has  been  confined  to  the  lower  tunnel  which 
has  been  driven  550  feet  in  doing  assessment  work. 

gold  (placer  mines). 

Big  Bar  and  Big  Bar  Annex.  Property  comprises  five  claims  cover- 
ing a  bench  gravel  deposit,  located  in  Sees.  17  and  20,  T.  10  N.,  R.  5  E. 
It  was  operated  by  former  owners  until  1895,  when  the  flumes  were 
wiped  out  by  landslides.    It  is  now  owned  by  Carl  Langford,  of  Somes 
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Bar.    Assessment  work  only  is  being  done.    At  the  present  time  a  drift 
is  being  run  on  the  Big  Bar  Annex. 

Bondo  Mine  (formerh'  Croton  Bar  and  Markeson  Mine).  This  prop- 
erty, which  originally  contained  40  acres,  is  located  in  See.  29,  T.  11  N., 
R.  6  E.,  on  the  Klamath  Eiver,  1|  miles  above  Orleans.  The  old  ditch 
and  flume  are  out  of  commission,  and  in  recent  years  the  mine  has  only 
been  operated  on  a  verj^  small  scale.  It  has  lately  passed  into  the 
hands  of  W.  R.  Morres,  421  W.  Adams  Street,  Los  Angeles.  W.  R. 
Morres  et  al.  have  located  the  following  additional  claims:  B|  E^  of 
NEi,  Sec.  30:  Wi  W^  of  NW^,  Sec.  29;  Wi  W^  of  SW^^,  Sec.  20; 
E-J  E|  of  SEi,  Sec.  19 ;  T.  11  N.,  R.  6  E.,  and  the  property  now  extends 
to  Wilson  Creek.  Early  work  on  the  Bondo  paid  well,  and  it  is 
expected  that  this  mine  will  be  re,juvenated. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  401. 

Canon  Bar  Mine.  Owner,  Willie  Norton,  Sr.,  Hoopa  Valley.  Near- 
est town,  Weitehpee.  This  property  is  on  the  Indian  reservation.  It 
was  discovered  about  45  years  ago,  and  was  hydraulieked  off  and  on  up 
to  the  last  ten  years.  The  property  contains  40  acres,  of  which  about 
one  acre  has  been  worked  off.  The  pay  gravel  has  an  average  depth  of 
four  feet. 

Cavanaugh  Mine.  On  the  Klamath  River,  three  miles  above  Weiteh- 
pee, in  Sec.  1,  T.  9  N.,  R.  4  E.  Originally  located  in  1870.  Worked 
in  later  years  only  in  the  winter.  Idle  at  present.  C.  A.  Sample, 
owner,  Fresno. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  402. 

Clover  Flat  Placer  Mine.  This  mine,  formerly  owTied  and  operated 
by  the  Clover  Flat  Gold  Mining  Co.,  consisted  of  340  acres  in  Sees.  17 
and  20,  T.  7  N.,  R.  5  E.,  on  the  Trinity  River,  one  mile  north  of  Willow 
Creek.  It  has  been  shut  down  for  a  decade  and  the  property-  has  now 
passed  into  the  control  of  I.  M.  Jameson,  481  W.  Highland  Avenue, 
Sierra  Madre,  California.    It  is  idle. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  402. 

Delaney  Group.  Property  consists  of  three  claims,  comprising  60 
acres,  in  Sec.  26,  T.  11  N.,  R.  5  E.,  covering  a  deposit  of  free  gravel  on 
Camp  Creek,  which  runs  through  the  claims.  There  is  practically  no 
overburden.  The  ground-  is  virgin  and  is  said  to  prospect  well.  Owner, 
E.  J.  Delaney,  Orleans. 

Elkhorn  Mine.  Owner,  G.  F.  Willhite,  Orleans,  California.  Prop- 
erty con.sists  of  200  acres,  containing  bench  gravels.  The  mine  is 
located  in  the  Orleans  district  at  an  elevation  of  500  feet  and  is  reached 
by  trail  having  a  6%  grade.  The  county  is  reconstructing  this  into  a 
wagon  road.  Trinidad,  the  nearest  railroad  point,  is  85  miles  south- 
west. The  deposit  was  discovered  in  1915.  Red  Cap  Creek  furnishes 
the  water  supply.  The  ground  is  level  and  covered  with  timber,  the 
mine  being  on  the  forest  reserve.  It  is  equipped  with  a  ditch  4000 
feet  long,  supplying  water,  under  100-foot  head,  to  pipe  and  giant. 
Tailings  are  run  into  the  river.    There  is  a  four-room  house.    Idle. 

Bibl:  State  Mineralogist's  Report  XVII,  p.  506. 
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Florence  Placer  Mine.  Consists  of  one  claim  of  20  acres  in  Sec.  31, 
T.  10  N..  R.  5  E.,  on  the  Klamath  River,  three  miles  above  Weitchpec. 
It  was  last  worked  during  the  winter  of  1923-24.  Wm.  Martin, 
Weitch[)ec,  owner. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  402. 

Golden  Rod.  Property  consists  of  two  claims,  the  Golden  Rod  No.  1 
and  No.  2,  having  an  area  of  40  acres.  It  is  located  in  Sec.  26,  T.  11  N., 
R.  5  E.,  three  miles  northwest  of  Orleans.  Elevation,  500  feet.  Camp 
Creek  runs  through  the  claims  which  cover  creek  and  bar  gravel 
deposits.  The  greatest  d^'pth  exposed  is  25'.  There  are  several  back 
channels  and  bars  which  are  said  to  prospect  good.  There  is  no  over- 
burden. The  greater  part  of  the  deposit  is  unworked,  but  Indians  and 
others  ground-sluiced  a  little  in  early  days.  Owners,  Jolin  A.  Hunter 
and  C.  S.  Little,  Orleans. 

Klamath  River  Mine.  Property  consists  of  280  acres  in  Sec.  1,  T. 
9  N.,  R.  4  E.,  and  Sec.  6,  T.  b'N.,  R.  5  E.  The  claims  were  first 
located  in  1S60.  It  is  owned  by  the  J.  W.  Proffitt  and  S.  M.  Briscoe 
Estate.  Operated  by  the  Klamath  River  Mining  Co.  There  are  two 
miles  of  flume  which  carries  1500  inches  of  water.  An  18-inch  pipe 
serves  a  No.  4  giant  and  a  16-inch  pipe  a  No.  3  giant,  under  200-foDt 
head.  The  deposit  consists  of  uncemented  medium  gravel  on  schist 
bedrock.  The  mine  was  shut  down  in  June,  1925,  on  account  of  lack 
of  water.  J.  E.  Moore,  1033  Fulton  Street,  Fresno,  California,  has 
recently  taken  it  under  lease. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  403. 

Orcutt  Hydraulic  Mine.  This  property  is  in  Sec.  29,  T.  11  N.,  R.  6 
E.  It  consists  of  one  claim  covering  bench  gravels,  two  miles  north- 
east of  Orleans.  There  is  a  ditch  three  miles  long  which  brings  in  500 
inches  of  water  under  150-foot  head.  Owned  by  Ira  Orcutt,  who  works 
it  each  winter. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  403. 

Orleans  Bar.  This  property  consists  of  1300  acres  of  patented  land 
and  600  acres  of  unpatented  land,  in  Sec.  1,  T.  10  N.,  R.  5  E. ;  Sees. 
25  and  36,  T.  11  N.,  R.  5  E.;  Sec.  30  and  31,  T.  11  N.,  R.  6  E.,  on  the 
Klamath  River  at  the  town  of  Orleans.  It  was  last  worked  in  1913, 
by  the  California  Mining  and  Di-edging  Syndicate,  of  which  Thomas 
M.  Logan  was  president,  H.  DeC.  Richards,  vice  president  and  general 
manager,  and  D.  F.  Hamon,  secretary.  There  is  a  large  area  of 
ground  here  on  both  sides  of  the  river,  consisting  of  both  high  and 
low  bars.  Only  a  small  part  was  worked  off  before  operations  ceased. 
Bibl:  State  Mineralogist's  Report  XIV,  pp.  403,  404. 

Peacock  Mining  Co.  Frank  Knowland,  president;  Frank  M.  Wilson, 
secretary.  Home  office,  Bank  of  Italy  Building,  Oakland.  John 
Andrews,  mine  superintendent,  Orleans,  California.  The  company  was 
organized  in  December,  1922,  and  acquired  the  Jonas  Sal'strom 
hydraulic  mine,  consisting  of  five  claims  in  Sec.  1,  T.  10  N.,  R.  5  E., 
and  Sec.  36,  T.  11  N.,  R.  5  E.,  1;|  miles  southeast  of  the  town  of  Orleans, 
together  with  95  acres  adjoining,  known  as  the  Graham  patent. 
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Diversion  dam  on  Camp  Creek  and  flume  of  Peacock  Mining  Co.,  Orleans.  Cal. 
Photo  by  courtesy  of  the  company. 
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Bedrock    cut    and    head    of    sluice,    Peacock    Mining    Co., 
Cal.      Photo   by   courtesj'   of  the  company. 
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View  of  sUiicL-  showing  cast  steel-plate  riffles,  with  watei- 
oft",  Peacocli  Mining  Co.,  Orleans.  Cal.  Photo  by 
courtesy  of  the  company. 


314 


REPORT  OF  STATE  MINERALOGIST. 


11^^ 


-...se- 


't-'L<  -^' V; 


Gravel  bank,  I'eauuuk  .Miiung  Cu..  Orleans,  Cal.      Photo  by 
courtesy  of  company. 
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The  deposit  consists  of  gravel  benches  on  the  northwest  bank  of 
Klamath  River  at  an  elevation  of  400  feet.  The  bedrock  is  schLst  and  the 
wash  of  medium  size  with  a  few  large  boulders  on  bedrock.  It  runs  up 
to  70  feet  in  depth. 

The  mine  was  formerly  worked  only  on  a  small  scale,  and  a  great 
deal  of  preliminary  work  was  required  to  permit  enlarged  operations. 
The  company  built  a  sawmill,  constructed  a  dam  on  Camp  Creek  and 
built  four  miles  of  3'  x  3'  flume  capable  of  delivering  3000  inches  of 
water  to  the  penstock  under  l.iO-foot  head.  A  deep  bedrock  cut  was 
made  for  the  upper  end  of  the  sluice.  The  sluice  is  substantially  built, 
having  a  cross-section  36"  x  42"  in  depth  and  is  approximately  ^jj  of 
a  mile  in  length.  The  lower  600  feet  of  the  sluice  has  a  grade  of 
seven  inches  in  12  feet.  The  rifHes  are  of  56-lb.  rail,  spaced  on  5-ineh 
centers,  380  feet  of  rail  being  required  for  this  section.  The  upper 
end  has  a  grade  of  five  inches  in  12  feet  and  the  bottom  is  lined  with 
#"  thick  steel  plates,  34|"  x  36"  in  size,  with  a  3-inch  riffle  opening 
between  the  plates.  The  construction  of  this  section  differs  from  the 
usual  practice,  and  is  shown  on  the  accompanying  sketch.  A  22-inch 
and  a  15-inch  pipe  line  delivers  the  water  under  150-foot  head  to  one  No. 
5  and  one  No.  3  Hendy  giants.  The  water  supply  is  adequate  for  a  run 
of  ten  months  annually  under  full  head. 

Piping  of  gravel  was  begun  in  March,  1925.  The  mine  is  being  oper- 
ated 24  hours  per  day,  and  an  average  of  2100  yards  of  gi-avel  is 
handled  daily.  The  gold  averages  $17.75  fine.  Fifteen  men  are 
employed. 

Bibl :  State  Mineralogist's  Report  XIV,  p.  406. 

Pearch  Mine.  This  property,  owned  by  P.  L.  Young,  of  Orleans,  is 
located  in  Sec.  32,  T.  11  X.,  R.  6  E.,  on  Klamath  River,  about  one  mile 
northeast  of  Orleans.  It  wa.s  loi-ated  about  50  years  ago.  Much  gravel 
remains  to  be  worked.  It  has  hcen  idle  or  worked  only  a  little  in  the 
winter  .season  in  recent  years. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  404. 

Red  Porphfjry  Mine.  Property  eon.sists  of  90  acres  in  the  Willow 
Creek  district,  in  Sec.  17,  T.  7  N.,  R.  5  B.,  two  miles  north  of  Willow 
Creek  on  the  west  bank  of  the  Trinity  River.    Idle. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  404. 

Rocky  Paint  Mine.  Property  consists  of  60  acres  covering  bench 
gravels  in  Sec.  21,  T.  11  N.,  R.  6  E.,  in  the  Orleans  district.  Eleva- 
tion 500  feet.    Wm.  Wittmore,  owner.    Idle. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  405. 

Rosalina  Place)-  Mine.  Consists  of  two  claims  in  T.  11  N.,  R.  6  E., 
on  the  northwest  bank  of  the  Klamath  River,  about  eight  miles  from 
Orleans.  There  are  two  gravel  benches  both  having  slate  bedrock. 
Water  is  brought  in  by  ^  mile  of  flume  and  delivered  under  400-foot 
pressure.  The  mine  has  been  worked  each  winter  for  many  years  and 
operations  are  still  continued  for  about  three  months  each  year. 
Owner,  Lew  Nelson,  Orleans. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  405. 
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Rough  and  Ready  Placer  Mine  (forraerl.y  Rough  and  Ready  and 
Sarvoriuu  placer  groups).  Property  includes  120  acres,  a  part  of  the 
Wilder  Ranch  owned  by  A.  R.  Wilder  et  al.  This  mine  is  located  in 
Sees.  1,  2,  11  and  -12,  T.  10  N.,  R.  5  E.,  in  the  Orleans  district,  three 
miles  southwest  of  Orleans.  The  deposit  consists  of  bench  gravel  at 
an  altitude  of  500  feet.  Water  for  working  was  formerly  brought  in 
by  4J  miles  of  ditch  and  flume.  The  flume  was  destroyed  by  fire  several 
years  ago,  since  which  time  there  has  been  no  water  available  for 
operations  and  the  mine  has  been  idle  except  for  asse.ssment  work. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  405. 
Salstrom  Placer  Mine.     (See  Peacock  Mining  Co.) 

SiMnish  Bar.  One  claim  of  20  acres  on  a  low  bar  of  the  Klamath 
River  in  Sees.  17  and  20,  T.  10  N.,  R.  5  E.  It  is  worked  on  a  small 
scale  during  periods  of  low  water  by  the  owner,  W.  A.  Taylor.  Weitch- 
pee,  California. 

Thompson.  Bar.  Pi'Oi)erty  consists  of  four  claims  about  half-way 
between  Weitchpec  and  Orleans,  on  the  northwest  bank  of  the  Klamath, 
in  See.  20.  T.  10  N.,  R.  5  E.  Water  is  obtained  from  Cap  Creek, 
under  200-foot  head,  by  2\  miles  of  ditch  and  flume.  The  claims  were 
located  in  1907  by  Wm.  M.  Salsbury.  Now  owned  by  Young  Brothers 
of  Weitchpec,  who  work  it  on  a  small  scale. 

Bibl:  State  Mineralogi.st 's  Report  XIV,  p.  406. 

Weitchpec  Bar  Mine.  This  is  a  portion  of  the  J.  C.  Gist  holdings, 
located  in  the  Weitchpec  district  in  Sec.  10,  T.  9  N.,  R.  4  E.  It  has 
not  been  worked  much  in  recent  years. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  407. 

Bibl.  (Gold  Placer  Mines)  :  State  Mineralogist's  Reports,  VIII, 
pp.  216-223;  X.  pp.  205-208;  XI.  pp.  227-232;  XII,  pp.  132- 
135;  XIII,  pp.  172-179;  XIV,  pp.  401-407.  State  Min.  Bur. 
Bull.  85  ;  Bull.  92. 


Impure  graphite  occurs  on  the  South  Fork  of  Trinity  River,  also  in 
T.  10  N.,  R.  4  E.,  and  a  little  has  been  found  near  Eui-eka.  No  develop- 
ment work  has  been  done.     The  deposits  are  of  doubtful  value. 


Both  hematite,  the  most  common  iron  ore,  and  magnetite  occur  in 
Humboldt  County.  The  former  occurs  massive  in  veins,  and  as  soft 
red  ocher  deposits.  Magnetite  is  one  of  the  principal  constituents  of 
the  black  sands.  These  deposits  remain  practically  in  the  same  condi- 
tion as  when  first  described  in  previous  reports  of  the  State  Miner- 
alogist.   Data  concerning  them  are  briefly  summarized  herein. 

CenterviUe  Deposit.  At  a  point  on  the  coast,  four  miles  south  of 
Centerville,  veins  of  hematite  occiu*  in  metamorphic  sandstone.  A 
vein,  eight  feet  in  width,  was  exposed  here  years  ago.  This  vein  con- 
tained numerous  thin  seams  of  calcite,  which  made  up  about  one- 
fourth  its  mass.     It  strikes  east  and  dips  85°  N.     The  ore  is  soft,  of 
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brownish-red  color  and  tends  to  scale  off  like  micaceous  iron.  A  mile 
north  of  here  a  vein  of  possiblj'  better  grade  was  indicated  by  boulders 
of  hematite  that  showed  no  visible  caleite,  found  on  the  shore.  Large 
masses  of  float  found  between  these  two  localities  at  the  mouth  of  a 
little  gulch  gave  evidence  of  a  third  vein  in  that  vicinity.  The  latter 
two  do  not  outcrop.  Some  of  this  ore  was  ground  and  used  locally  as 
a  mineral  paint  in  the  past. 

Preston  Property.  One  of  the  most  accessible  showings  is  that  found 
on  property  owned  by  W.  A.  Preston.  Box  387,  Areata.  This  hokling 
comprises  160  acres  of  patented  land,  the  NE^  of  Sec.  28,  T.  6  X..  R.  1 
E.,  adjoining  the  townsite  of  Areata.  The  ridges  crossing  the  property 
are  covered  with  a  deep  layer  of  soil  and  a  lieavj'  growth  of  redwood, 
fir,  alder  and  brush,  so  that  it  is  difficult  to  determine  the  character  of 
the  formations.  Apparently  they  are  highly  metamorpho.sed  siliceous 
sandstones  and  shales,  with  much  jasper.  A  laminated  vein  of  fairly 
hard  red  hematite  dipping  to  the  east  at  about  65°.  is  exposed  in  a 
short  tunuel  and  shallow  inclined  shaft,  the  latter  partly  caved.  There 
are  a  number  of  other  pits  on  this  and  the  opposite  side  of  the  ridge 
that  shows  the  ore  to  exist  in  an  area  of  60  acres,  but  the  work  so  far 
done  is  too  .superficial  to  permit  any  estimate  of  the  real  size  of  the 
deposit.  Selected  samples  of  the  ore  are  reported  to  have  contained 
52%  iron.  In  one  cut  a  small  lens  of  low-gi-ade  manganese  ore, 
assaying  23%  manganese,  was  uncovered.  Good  clay  is  also  found 
on  this  quarter-section.  The  elevation  at  the  Preston  iron  deposit  is 
200  feet.  It  is  only  two  miles  from  tide  water  and  ^  of  a  mile  from 
the  railroad,  and  probably  ranks  as  one  of  the  best  of  the  few  iron 
deposits  in  the  county. 

Other  occurrences  noted  are  massive  red  hematite  on  Rainbow  Ridge 
and  small  amounts  of  specular  hematite  near  Orleans. 

Bibl:  State  Mineralogist's  Report  XII.  p.  326;  State  Min.  Bur. 
Bull.  91,  p.  101. 

LIMESTONE. 

Humboldt  County  is  well  supplied  with  limestone,  but  litle  attention 
has  been  paid  to  its  development. 

The  deposits  most  accessible  to  Humboldt  Bav  are  on  Jacoby  Creek 
in  Sees.  13  and  14,  T.  5  N.,  R.  1  E.,  and  Sec.  19,  T.  5  N.,  R.  2  E.  A 
test  by  Smith.  Emery  and  Company,  of  San  Francisco,  on  cement  made 
from  croppings  at  this  locality  showed  it  to  have  a  tensile  strength  of 
554  pounds  developed  at  .seven  days,  778  pounds  at  14  days,  and  901 
pounds  at  28  days. 

An  analysis  of  limestone  from  an  adjacent  deposit  on  Jacoby  Creek 
gave  the  following  result:'  ;;-- 

SiOj \ -      141% 

Lime,  CaO  53.61%  ;   CaCO, <i'i'744 

Fe,0,   I__I"  »o-'4/o 

A1,0,    


MgO  . 
Water 


.56% 
.  Trace 


Residue  and  carbonaceous  matter ~        50% 

Volatile,  CO=,  H=0,  etc 42.40% 

'State  Mineralogist's  Report  XIV,  p.  394. 
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A  large  dike  of  limestone  crosses  in  a  northwesterly  direction  from 
Trinity  County  to  Humboldt  in  T.  4  N.,  R.  5  E.  It  extends  north- 
westerly, passing  east  of  Horse  Mountain  and  cutting  across  Willow 
Creek.  Undeveloped  deposits  of  good  size  are  also  found  in  the  south- 
eastern section  of  the  county. 

Bibl:  State  Mineralogist's  Reports.  IV.   p.   109;  VI,   pp.  23,  98; 
VIII,  p.  216;  XIV,  pp.  374,  393-394. 

MAGNESITE. 

Magnesite  is  an  important  structural  material  of  quite  common 
occurrence  in  the  serpentine  belts  of  the  Coast  Range.  It  has  been 
found  in  commercial  quantities  in  several  counties  north  of  San 
Francisco  Bay  but  was  not  known  to  occur  in  Humboldt  County  until 
recently. 

Willaw  Crcfk  Deposit.  During  the  construction  of  the  new  road 
between  Willow  Creek  and  Hoopa  the  attention  of  highwa.v  engineers 
was  attracted  to  small  veins  exposed  in  a  cut.  Samples  were  taken 
and  the  material  proved  to  be  magnesite.  The  deposit  is  of  interest, 
l)ut  not  believed  to  be  of  economic  importance. 

MANGANESE. 

Manganese  was  one  of  the  'war  minerals'  and  intensive  search  for 
deposits  of  manganese  ores  during  the  war  period  resulted  in  the 
development  of  a  number  of  deposits  in  Humboldt  County.  There  was 
a  fair  production  of  commercial  ore  in  1918  and  again  in  1920.  Opera- 
tions are  handicapped  in  most  cases  by  long  hauls  over  mountain  roads. 

Porter  Ranch  Deposit.  This  deposit  is  in  the  ea.st  central  part  of  the 
county  in  T.  3  N.,  R.  4  E..  about  30  miles  by  road  east  of  Carlotta,  a 
station  on  the  Northwestern  Pacific  Railroad.  Extensive  beds  of  Fran- 
ciscan ja.sper  occur  here,  in  which  manganese  oxides,  mainly  pyrolusite, 
are  found.  The  ore  is  high  grade  carrying  about  50%  metallic  man- 
ganese and  9%  silica.    It  was  under  lease  to  L.  M.  Bryant  in  1918. 

Bibl:  State  Min.  Bur.  Bull.  76,  pp.  33-34. 

Woods  Prospect.  This  deposit  is  in  Sec.  3,  T.  1  S.,  R.  4  E.,  12  miles 
northwest  of  Blocksburg.  The  property  is  owned  by  Wilson  Woods, 
of  Harris,  Humboldt  County. 

Haw  Claim.  W.  H.  Haw  has  recently  located  the  Apex  claim  in 
Sec.  3,  T.  1  S.,  R.  4  E.,  H.  iL,  for  manganese. 

Herbert  Robbins.  3790  Piedmont  Avenue,  Oakland,  California,  is 
the  owner  of  a  deposit  of  manganese  reported  to  be  large  and  high- 
■grade.     It  is  15  miles  from  the  railroad.     Its' exact  location  wa.s^  not 

learned.  -  ■      •    -     ^         -  - 

'-    As  "rioted  undei-  the  .heading  "lion,"  a  small  lens  .of  manganese  o'r'e 

was  exposed  on  the  property  of  W.  A.  Preston,  but  its  commercial  value 

has  not  been  determined.  ...  ■...'" 

Bibl:  State  Min.  Bur.  Bull.  76,  pp.  33-34.  '•       • 
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MINERAL  WATER. 

Mineral  water  has  been  produced  commereially  in  Humboldt  County 
for  many  years,  although  the  number  of  mineral  springs  is  not  great. 
The  followin?  springs  have  been  described  by  Waring.'  With  the 
exception  of^Iaqua  Medicinal  Spring,  they  were  not  visited  by  the 
writer. 

Cook  Spring.  This  spring  is  35  miles  southeast  of  Eureka  on 
the  north  bank  of  Xorth  Yager  Creek,  near  the  point  where  the  road 
crosses  the  stream.  The  water  contains  sulphur  and  iron.  It  is  not 
improved. 

Felts  Spring.  Situated  oi  miles  northeast  of  Fortuna,  in  T.  3  X.. 
E.  1  E.  There  are  three  springs  in  the  group  yielding  saline  and 
sulphurated  water.  A  hotel  and  resort  was  at  one  time  maintained  here. 

Humboldt  Artesian  Mineral  ^Yell.  This  well  was  situated  within 
the  lx)iler-room  of  Flaniiagan's  lumber  mill,  about  one  mile  south  of 
Eiu-eka.  It  was  6  inches  in  diameter  and  175  feet  deep.  The  water 
was  formerly  bottled  and  carbonated  and  used  as  a  table  water  for 
many  years.    It  is  an  alkaline  saline  water. 

laqitu  Medicinal  Spring.  Situated  on  the  waterfront  at  the  foot  of 
K  Street.  Eiu-eka.  The  mineral  water  at  one  time  bubbled  from  the 
mud  flats  of  the  bay.  but  it  has  been  cemented  up  and  is  now  pumped 
from  a  well  20  feet  deep  and  shipped  in  barrels  to  San  Francisco,  where 
it  is  bottled  and  placed  on  the  market.  Owned  by  Chas.  E.  Knight. 
830  Market  Street,  San  Francisco. 

Mountain  View  Springs.  This  spring  is  located  at  a  small  resort  on 
Mad  Eiver.  28  miles  southeast  of  Eureka.  The  water  is  strongly  sul- 
phurated. 

Bibl:  State  Mineralogist's  Report  XIV.  pp.  408-410:  F.  S.  Geol. 
Survey  Water  Supply  Paper  338. 

NATURAL   GAS. 

A  gas  suitable  for  illuminating  and  fuel  purposes  flows  from  some 
of  the  wells  in  the  oil  district  of  the  county.  There  are  many  instances 
where  gas  is  escaping  from  oil  seepages,  but  only  in  two  cases  is  the 
gas  in  sufficient  quantity  to  be  useful  for  domestic  purposes. 

Frank  Peters  Gas  Well.  There  are  three  springs  on  Frank  Peters' 
land  in  the  village  of  Capetown  in  Sec.  13,  T.  1  X..  R.  3  W.  The  gas 
is  tanked  and  used  in  the  house  for  lighting  and  fuel  purposes. 

Briceland  Estate  Gas  Well.  A  gas  well  is  located  on  this  estate  at 
the  town  of  Briceland  in  Sec.  18,  T.  i  S..  R.  3  E.  The  well  is  780  feet 
deep  and  has  7f-inch  casing.  The  well  is  capped  and  the  gas  is  drawn 
off  by  a  1-ineh  pipe  for  lighting  the  houses  of  the  town  of  Briceland. 
Xo  storage  tank  is  used,  consequently  the  pressiu-e  is  rather  lo"w  after 
a  few  houre'  use. 


» Warmg,  Gerald  A.,  Springs  of  California,  tr.  S.  G€ol.  Surrev  Water  Supplv  PajJer, 
338,  1915.  ^ 
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PETROLEUM. 

For  reasons  iiieutioiied  iii  the  lutroductiou,  the  present  writer  has 
not  inchided  the  oil  possibilities  or  development  work  in  the  Humboldt 
County  oil  field  in  this  report. 

The  petroleum  resources,  so  far  as  they  have  been  investigated  by 
the  State  Mining  Bureau,  are  discussed  in  the  publications  given  in 
the  bibliography.  Current  oil  field  opei-ations  are  reported  in  'Sum- 
mary of  Operations,  California  Oil  Fields,'  issued  monthly  by  the 
Department  of  Petroleum  and  Gas  of  the  State  Mining  Bureau. 

Bibl:  State  Mineralogist's  Reports,  VII,  pp.  195-200;  VIII,  p. 
216;  X,  p.  207;  XI,  pp.  227-232;  XIV,  pp.  410-414.  State 
Min.  Bur.  Bull.  19.  pp.  161-166:  Bull.  69,  pp.  444-454:  Bull.  89, 
pp.  40-43. 

PLATINUM. 

Platinum  in  small  amounts  is  produced  in  the  course  of  placer  gold 
mining  operations.  The  platinimi  resources  of  the  county  are  described 
in  detail  by  Logan. ^  The  properties  are  noted  herein  under  Gold 
(Placer  Jlines). 

SILVER. 

Gettysburg  Silver  Mining  Co.  A  company  by  this  name  with  office 
ill  Reno,  Nevada,  located  three  claims  in  the  Sawtooth  Range,  four 
miles  from  Sulphur,  a  few  years  ago.  A  20-foot  shaft  on  the  Litharge 
claim  is  said  to  have  cut  a  4-foot  vein  of  ore  averaging  $35  per  ton, 
most  of  the  values  being  in  silver,  with  a  little  gold.  The  vein  was 
prospected  for  1500  feet  in  length  and  showed  a  width  of  4  to  10  feet. 
No  recent  information  was  obtained  regarding  this  property. 

STONE  INDUSTRY. 

Large  ciuantities  of  stone  are  being  used  as  rip-rap  in  jetty  construc- 
tion at  the  entrance  to  Humboldt  Bay.  The  crushed  rock  and  gravel 
output  enters  into  highw-ay  construction.  Most  of  the  plants  produc- 
ing these  materials  are  located  on  or  near  the  .job,  and  are  of  a  tem- 
porary nature,  operating  only  until  the  work  under  contract  is  com- 
pleted. There  is  but  one  company  operating  permanent  commercial 
rock-crushing  plants. 

W.  C.  Elsemore,  432  W.  Washington  Street,  Eureka,  has  a  semi- 
portable  rock-crushing  plant  at  Freshwater,  in  Sec.  29,  T  5  N.,  R.  1  E., 
five  miles  east  of  Eureka  on  the  old  Areata  road.  It  is  operated  inter- 
mittently in  connection  with  his  contracting  business. 

Engelkart  Paving  and  Construction  Co..  office  foot  of  S  Street, 
Eureka.  This  company  has  operated  a  number  of  temporary  crushed 
plants  producing  rock  and  gravel.  Their  plant  on  the  highway  at 
the  point  where  it  crosses  Mad  River,  four  miles  north  of  Ai-cata,  is 
now  being  dismantled. 

Haw  Quarry.  This  quarry  is  situated  six  miles  from  Eureka  at  an 
elevation  of  150  feet,  in  See.  21,  T  5  N.,  R.  1  E.    The  rock  is  a  basaltic 

I  Logan,  C.  A.,  Platinum  and  .Allied  Metals  in  California,  State  Min.  Eur,  Bull,  86. 


322 


REPORT  OF  STATE  MINERALOGIST. 


nier)    IMe.iicine   RihU 


Humljolflt  County. 


SAN  FRANCISCO  FIELD  DIVISION.  323 

lava.  It  was  formerly  operated  on  a  large  scale,  siipph'ing  much  of 
the  rock  used  on  .jetty  constriietion  at  Eureka.  Now  owned  by  the  city 
of  Eureka.    Idle. 

Bibl :  State  Mineralogist  "s  Report  XIV,  p.  392. 

A.  N.  Hunt  Quarrij.  Property  is  situated  four  miles  north  of 
Areata.  The  deposit  consists  of  granite  boulders  which  were  formerly 
used  to  a  .small  extent  for  monumental  purposes.  There  has  been  no 
production  for  many  years. 

Isaac  Min&r  Quarry.  Property  situated  on  Warren  Creek,  a  tribu- 
tary of  Mad  River,  in  T.  6  X..  R.  1  E.  A  granitic  rock  was  mined  here, 
suitable  for  building  purposes,  but  utilized  mainly  for  government 
work  on  the  harl)or  .jetty  and  as  road  rock.  Owned  by  I.  N.  INIinor  and 
L.  C.  Everding,  address,  I.  X.  Elinor,  Glendale,  Humboldt  County. 
The  property  is  idle,  but  equipped  and  in  shape  to  resume  operations. 

Bibl :  State  Mineralogist's  Report  XIV,  p.  393. 

Jacob y  Creek  Quarry.  This  quarry  on  Jacoby  Creek,  five  miles  from 
Areata^  was  formerly  worked  on  a  large  scale  by  contractors  supply- 
ing fill  for  the  harbor  jetty.  The  rock  is  a  metamorphic  .sandstone. 
All  equipment  has  been  removed,  and  it  is  idle. 

Bibl:  State  :\rineralogist 's  Report  XIV,  p.  392. 

Medicine  Bock  Quarry.  This  quarry  was  opened  up  in  June.  1924, 
to  supply  rip-rap  for  the  jetty  under  construction  at  the  entrance  to 
Humboldt  Bay,  by  A.  D.  Kern,  290  East  Salmon  Street,  Fulton, 
Oregon  (A.  D.  Kern  Construction  Company).  The  quarry  is  on  the 
property  of  the  Hammon  Lumber  Company,  at  the  end  of  the  Xorth- 
western  Pacific  Railroad,  J  of  a  mile  southea.st  of  Trinidad.  The  rock 
which  outcrops  prominently  is  a  greenish-gray,  somewhat  altered 
diorite.  A  small  part  of  the  output  is  crushed  and  screened  to  a  prod- 
uct of  from  1"  to  5",  and  sold  for  use  on  the  state  highway.  There 
are  five  complete  steam-operated  derricks  and  hoists  using  crude  oil 
for  fuel ;  one  locomotive  crane,  one  Climax  oil-burning  locomotive, 
and  a  compressor  plant  with  two  compressors,  operated  by  a  semi- 
Diesel  engine  for  supplying  air  for  drilling.  At  the  time  of  visit  a 
coyote  tiuinel  was  just  completed  in  the  face  of  the  quarry,  and  was 
being  prepared  to  receive  a  charge  of  1000  kegs  of  powder.  The 
blocks  as  placed  weigh  up  to-  20  tons  each.  The  camp  is  large  and 
complete.  115  men  being  employed.  It  is  estimated  that  there  is  about 
three  years'  work  ahead  on  this  job. 

Mercer  Fraser  Co.  James  D.  Eraser,  president :  J.  L.  Brown,  sec- 
retary. Home  office.  109  G  Street,  Eureka,  California.  This  com- 
pany operates  two  plants,  one  on  ^lad  River  at  Essex,  and  the  other 
on  Eel  River  at  "Warwick,  near  Fernbridge.  The  Essex  plant  is  oper- 
ated by  steam  power.  A  |-yard  Sauerman  drag-line  scraper  is  used  for 
elevating  the  gravel.  The  material  is  crushed,  wa.shed  and  screened  to 
two  sizes,  2i"  to  i"  and  Y'  to  dust.  The  plant  has  a  capacity  of  100 
yards  per  day.  It  is  operated  by  two  men.  The  material  is  loaded 
direct  to  railroad  cars  or  trucks.  The  Warwick  plant  is  the  larger 
of  the  two.     It  is  operated  by  electric  power  and  has  a  capacity  of  200 
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yards  per  day.  A  1^-cubie  yard  Sauerman  drag-line  scraper  elevates 
the  gravel  to  the  plant  -where  it  is  crushed,  screened  and  washed. 
Three  sizes  are  produced,  lA"  to  J",  f"  to  i"  and  i"  to  dust.  Two  men 
are  required  for  operating.  The  material  may  be  loaded  on  railroad 
ears  or  trucks. 

VOLCANIC  ASH. 

Weatherly  Eancli  Deposit.  On  the  property  of  the  Hanify  Lumber 
Company,  under  lease  to  Clarence  Weatherby  and  adjoining  the 
Weatherby  Ranch  four  miles  south  of  Elk  River.  A  bed  of  fine,  creamy- 
white  volcanic  ash,  t«o  feet  in  thickness,  is  found  about  half  way 
to  the  top  of  a  ridge  running  through  the  property.  The  strata  are 
nearly  horizontal  and  consist,  so  far  as  development  has  shown,  of  a 
capping  of  clay  below  which  is  the  volcanic  ash,  then  six  feet  of  clay, 
two  feet  of  lignite  and  another  clay  stratum  of  undetermined  thick- 
ness. The  deposit  was  opened  up  several  years  a?o  and  the  ash  mined 
through  a  short  adit  run  in  on  the  bed.  There  has  been  no  recent 
shipments.  Its  composition  is  given  in  the  following  analysis,  by  W.  H. 
Gallagher,  Eureka: 

SiO.  70.0% 

Al-O,    — 18.5% 

Fe-Oj   0.6% 

Cab   3.4% 

MsO O.Wc 

K.0    2.4% 

Ka-O    3.4% 

Undetermined 1.2% 

Total 100.0% 

The  clay  and  coal  have  not  been  exploited.  The  property  is 
within  ^  mile  of  the  Hanify  Lumber  Company's  railroad. 
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W.   Burling   Tucker^  Mining  Engineer. 

SAN    DIEGO   COUNTY. 
Introduction. 

San  Diego  wa.s  discovered  in  September,  1542,  -by  Juan  Rodriguez 
Cabrillo.  This  discovery  of  the  San  Diego  region  by  Cabrillo  was 
followed  b.v  the  establishment  of  the  first  Franciscan  Mission  in  Cali- 
fornia on  June  16,  1769,  by  Padre  Junipero  Serra.  The  location  of 
this  Mission  at  San  Diego  led  to  the  early  settlement  of  the  Pacific 
Coast  and  is  of  special  prominence  in  the  early  history  of  California. 

The  county  was  one  of  the  original  twenty-seven  counties  organized 
in  1851  by  act  of  the  state  legislature.  In  1889  its  area  was  consider- 
ably reduced  by  the  formation  of  what  is  now  Riverside  County,  and 
was  further  diminished  in  1907  by  the  organization  of  its  eastern  por- 
tion a.s  Imperial  County. 

The  principal  industries  are  agriculture,  stock  raising,  dairying,  and 
commercial  fisheries.  The  mining  industry  is  relati^'ely  undeveloped, 
although  the  mineral  resources  of  the  county  are  varied  and  extensive. 
The  rapid  and  continued  growth  of  the  city  of  San  Diego,  and  the 
manufacturing  industries  on  the  Pacific  Coast  have  led  to  the  develop- 
ment of  deposits  of  structural  and  industrial  materials  throughout  the 
county. 

Description.  * 

San  Diego  is  bounded  on  the  east  by  Imperial  County,  north  by 
Riverside  and  Orange  counties,  west  by  the  Pacific  Ocean,  and  south 
by  Mexico.  Its  area  is  4221  square  miles  and  its  population  112,248 
(census  of  1920). 

The  county  and  the  city  of  San  Diego  are  served  by  two  railroads, 
the  Santa  Fe  and  the  San  Diego  and  Arizona.  The  Santa  Fe  Railroad 
enters  the  county  at  San  Onofre  and  follows  the  coastline  to  San 
Diego,  connecting  the  latter  with  the  city  of  Los  Angeles.  From  the 
main  trunk  line  there  is  a  branch  line  from  Los  Angeles  Junction, 
known  as  the  Fallbrook  branch  that  runs  as  far  as  Fallbrook ;  another 
branch  line  runs  from  Oceanside  to  Escondido,  giving  railroad  trans- 
portation to  an  important  citrus  belt.  The  San  Diego  and  Arizona 
Railroad  runs  along  the  border  of  Mexico  and  the  county,  connecting 
San  Diego  with  Imperial  Valley  at  El  Centro.  The  Cuyamaea  branch 
of  this  line  runs  from  San  Diego  to  Lakeside,  affording  transportation 
for  El  Cajon  Valley  and  other  interior  points.  From  the  port  of  San 
Diego  regular  steamer  lines  ply  lietween  San  Diego,  Los  Angeles,  San 
Francisco,  Seattle. 

San  Diego  has  a  wonderful  system  of  highways  and  good  roads  which 
give  access  to  all  parts  of  the  county.  Two  main  paved  highways  from 
Los  Angeles  to  San  Diego  parallel  the  coast.  The  coast  route  follows 
the  coast  line  and  the  inland  route  is  via  Riverside,  Fallbrook,  and 
Escondido  to  San  Diego.  Two  paved  highways  connect  Imperial 
Valley  with  San  Diego.  Five  scenic  highways,  stretching  out  from 
San  Diego  like  ribs  of  a  huge  fan  vnth  its  northern  tip  at  Oceanside 
and  its  southern  tip  at  Campo  within  one  mile  of  the  Mexican  border 
afford  easy  access  by  automobile  to  all  parts  of  the  San  Diego  moun- 
tains.    Bach  one  of  the.se  intersects  the  road,  forming  the  outer  rim 
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of  the  fan  which  traverses  practically  the  entire  lucopah  Range  from 
northeast  to  southwest,  a  distance  of  more  than  170  miles.  The  total 
mileage  of  all  the  fan-shaped  routes  is  nearly  600  miles. 

Physiography. 

The  topographic  features  of  the  county  consist  of  a  series  of  parallel 
ranges  of  granite,  with  a  southeast  trend,  including  the  southeastern 
continuation  of  the  San  Jacinto  Range  of  Riverside  County.  Among 
these  granite  ranges  are  valleys  occupied  by  parallel  belts  of  metamor- 
phic  rock,  chiefly  slate  and  mica  schist,  with  some  quartzite  and  lentils 
of  limestone.  These  have  a  general  northwest  strike,  with  steep  dips 
to  the  east,  and  extend  from  Mexico  into  Riverside  and  Orange 
counties.  The  Cuyamaca  and  Laguna  Mountain  ranges  extend  north- 
west and  southeast,  and  are  over  5000  feet  high  at  many  points. 
Cuyamaca  Peak  has  an  elevation  of  6515  feet,  and  Laguna  Mountain, 
an  elevation  of  6500  feet.  These  are  intrusions  of  diorite  and  gabbro 
which  occur  at  intervals  in  the  granite  area.  Southwesterly  from  this 
elevated  belt  the  altitudes  decline  toward  the  coasst.  West  of  the 
granite  area  is  a  belt  of  volcanic  felsite  and  tuff,  that  extends  north- 
west some  40  miles  from  the  ilexican  line.  The  belt  is  only  a  few  miles 
wide,  for  the  most  part  being  buried  beneath  mesa  formations.  It  is 
exposed  at  many  points,  forming  the  peaks  of  Otay,  San  iliguel,  and 
Black  Mountains.  The  mesas  of  Tertiar\-  deposits  which  occur  on  the 
west  flank  of  the  crystalline  formations  gently  slope  seaward,  from  an 
altitude  of  about  500  feet  at  its  eastern  margin  to  an  elevation  of 
about  300  feet  near  the  coa.st  line.  From  the  main  divide  the  surface 
slopes  steeply  eastward  toward  the  Salton  Basin. 

The  principal  valleys  of  the  county  are  those  occupied  by  the  Santa 
Margarita,  San  Luis  Rey,  San  Dieguito,  San  Diego,  Sweetwater,  Ota.v, 
and  Tia  Juana  rivers.  They  are  characterized  by  wide,  flat,  gently- 
.sloping  floors,  bordered  by  .steep  slopes  or  bluffs  several  hundred  feet 
high  and  they  contain  streams  that  rise  far  back  in  the  mountain  area. 
All  these  streams  flow  to  the  ocean.  El  Cajon  Valley,  Santa  Maria 
Valley,  and  VTarner  Valley  are  comparatively  flat  tracts,  some  of  them 
surrounded  by  steep  mountain  walls,  and  cover  many  square  miles, 
within  the  highland  area,  and  form  the  broad  valleys. 

Geology. 

The  geology  of  San  Diego  County  has  been  described  in  detail  by 
W.  A.  Goodyear  in  the  Eighth  Annual  Report  of  the  State  Miner- 
alogist, pp.  516-528.  for  the  year  1888;  by  Harold  TV.  Fairbanks  in 
the  Eleventh  Report,  pp.  76-120.  for  the  year  1892 :  by  Dr.  F.  J.  H. 
Merrill  in  the  Fourteenth  Report  of  the  State  Mineralogist,  pp.  637-645, 
for  the  years  1913  and  1914:  in  Water  Supply  Pape^r  No.  446,  U.  S. 
Geological  Survey,  'GeologA-  and  Ground  Watei-s  of  the  Western  Part 
of  San  Diego  County.'  The  reader  is  therefore  referred  to  the  above 
publications,  in  which  the  geolog>-  of  the  region  has  been  covered  in 
more  detail  than  will  be  attempted  by  the  present  writer,  as  the  prin- 
cipal purpose  of  this  report  is  to  present  data  pertaining  to  the  minerals 
of  the  county  so  far  as  they  have  been  investigated  by  the  State  ilining 
Bureau,  in  the  hope  that  their  development  and  utilization  may  be 
hastened. 
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The  formations  of  San  Diego  County  are  granites  and  other  igneous 
crystalline  rocks  of  several  ages,  metamorphic  strata  of  great  age, 
possibly  Carboniferous  or  older,  and  sandstones,  shales,  conglomerates, 
sands,  gravel,  and  clays  of  Mesozoic  and  Tertiary  age. 

The  granites  upon  which  the  metamorphic  rocks  rest,  and  by  which 
they  are  intruded  are  of  several  types.  These  granites  are  in  turn 
intruded  here  and  there  by  basic  rocks  of  the  diorite  and  gabbro  types. 
The  latter  are  cut  at  many  points  by  pegmatite  dikes  which  also  appear 
as  intrusives  in  the  schists  and  in  the  granites.  Two  areas  of  these 
basic  intrusives  form  substantial  mountain  ranges,  one  traversing  the 
Cuyamaea  Grant  from  north  to  south,  and  forming  three  peaks,  of 
which  the  southermost,  6515  feet  high,  is  known  as  Mount  Cuyamaea. 
Ten  miles  southeast  is  a  diorite  ridge,  known  as  Laguna  Mountain,  of 
which  the  summit  attains  an  altitude  of  over  6500  feet. 

On  the  southwest  flank  of  the  granite  area  is  a  volcanic  flow,  a  few 
miles  wide,  extending  northwest  some  40  miles  from^  the  Mexican 
boundary.  This  area  is  largely  overlain  by  Tertiary  formations.  The 
principal  rocks  exposed  are  felsite,  tuffs,  and  volcanic  conglomerates. 
The  metamorphic  formations  are  mica  schists,  slates,  quartzites,  and 
limestone ;  the  mica  schists  are  well  exposed  at  Julian  and  on  the  west 
flank  of  the  Laguna  range  of  mountains.  The  Cretaceous  strata 
exposed  in  this  region  are  of  the  Chico  series  and  appear  in  the  bluffs 
on  Point  Loma  and  at  La  Jolla  as  doserilied  by  Harold  W.  Fairbanks  in 
the  Eleventh  Report  of  the  State  Mini'ralu.i;ist,  p.  95. 

The  earlier  Tertiary  or  Eocene  deposits  ajspear  at  the  surface  from 
Los  Peiiasquitos  Canyon  northward  to  Buena  Vista  Creek;  the  later 
Tertiar.y  deposits  are  exposed  from  Los  Peiiasquitos  Canyon  southward 
to  the  Mexican  boundary,  and  from  Buena  Vista  Creek  northward 
to  the  north  boundary  of  the  county.  The  earlier  Tertiary  or  Eocene 
beds  are  made  up  of  white  sandstone,  underlain  by  alternating  layers 
of  shale,  sandstone,  and  thin  layers  of  clay  and  shale,  limestone  and 
sandstone,  and  marl  and  calcareous  material. 

Mineral  Resources. 

The  la.st  general  report  on  the  mines  and  mineral  resources  of  San 
Diego  County  appeared  in  the  Fourteentli  Report  of  the  State  Miner- 
alogist (1913-1914).  The  writer  of  the  present  article  spent  from  May 
18  to  July  1,  1925,  on  a  survey  of  the  county  in  an  endeavor  to  collect 
up-to-date  information  on  all  mining  activities  and  mineral  resources, 
with  the  exception  of  the  clay  deposits  which  were  visited  by  Mr.  W.  P. 
Dietrich  of  Stanford  University,  who  is  compiling  a  report  on  the  'Clay 
Resources  of  California,'  which  will  be  published  by  the  State  Mining 
Bureau  at  a  later  date.  Therefore,  in  this  paper  only  a  brief  report 
will  be  attempted  on  the  various  deposits  of  clay  throughout  the  county. 
Appreciation  is  here  expressed  for  the  courteous  treatment  and  coopera- 
tion of  operators,  owners,  and  the  Chambers  of  Commerce  thi-oughout 
the  county.  Acknowledgments  are  especially  due  to  Mr.  H.  R.  Jackson, 
Industrial  Manager  of  the  San  Diego  Chamber  of  Commerce ;  Mr.  Claus 
Spreckels,  of  the.  San  Diego  Electric  Railway  Company;  Mr.  J.  B. 
Current,  of  San  Diego ;  Jolm  and  Thomas  Noble,  of  Descanso;  L.  E. 
Keger,  of  San  Diego ;  M.  C.  Turner,  of  San  Diego ;  J.  "W.  Mykrautz,  of 
Ramona ;  W.  H.  Knowles,  of  San  Diego ;  P.  J.  Kane  and  C.  W.  Curry, 
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of  Julian,  for  their  cooperation  and  for  the  valuable  information  which 
they  furnished. 

San  Diego  ranks  twenty-fifth  in  the  total  value  of  its  mineral  out- 
])ut,  and  tied  for  second  place  with  Los  Angeles  County  in  point  of 
variety,  with  a  record  of  17  dift'erent  commercial  minerals  for  the 
year  1923.  The  value  for  1923  amounted  to  $821,776.  as  compared  with 
the  1922  output  worth  $656,807.  In  1918.  for  the  only  time  in  several 
years,  there  was  no  production  of  gems,  in  which  San  Diego  County  has 
led  the  state.  The  minerals  commercially  produced  are  as  follows: 
Brick,  clay,  feldspar,  fuller's  earth,  gems.  gold,  granite,  lithia.  lead, 
magnesium  chloride,  marble,  mineral  water,  molding  sand,  salt,  silica, 
silver,  and  stone.  Aside  from  the  minerals  commercially  produced. 
San  Diego  contains  occurrences  of  bismuth,  graphite,  marble,  nickel, 
soapstoue,  tin,  and  tungsten  (scheelite).  Potash  has  been  produced 
from  kelp.  A  development  of  recent  years  is  the  shipping  of  pebbles 
for  grinding  mills.  The  attached  table  gives  the  complete  recorded 
output  and  value  of  the  mineral  production  of  the  county  from  the 
earliest  available  record  for  1880  to  and  including  1923. 
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METALS. 

.\RSENIC. 

Arsenic  is  found  in  a  number  of  localities  in  San  Diego  County  in 
the  minerals  arsenopyrite  (FeAsS),  and  seorodite,  an  oxidization 
product  of  arsenopyrite.  The  principal  occiirrenees  noted  were  in  the 
Black  Mountain  and  in  the  Laguna  districts.  At  the  Black  Mountain 
Mine,  located  .southwest  of  Escondido,  some  development  has  been 
done,  and  an  attempt  made  to  make  a  commei-cial  product  by  con- 
centration. It  is  principally  used  for  the  preparation  of  insecticides 
for  agricultural  and  horticultural  purposes,  and  especially  against 
the  cotton  boll  weevil  in  the  southern  states. 

Black  Mounlam  Mine  is  located  in  See.  5,  T.  14  S.,  R.  2  W.,  S.  B.  M., 
nine  miles  southwest  of  Escondido  on  the  north  slope  of  Black  Moun- 
tain. Elevation  1000  feet.  Holdings  consist  of  four  claims  known  as 
the  Black  Mountain  Group,  a  total  of  80  acres.  Owners,  Black  Moun- 
tain A)-senic  Companij;  Wilfred  Buekland,  president;  Eugene  Overton, 
secretary;  F.  C.  Hopkins,  manager.  Offices,  1300  Stock  Exchange 
Building,  Los  Angeles. 

The  ore  occurs  as  arsenopyrite,  in  two  parallel  dikes  of  quartzite 
that  cut  the  diorite,  with  a  general  northwest  strike,  and  a  dip  to  the 
northeast.  These  dikes  are  from  10  to  15  feet  wide.  The  arsenopyrite 
associated  with  pyrite  occurs  in  the  form  of  lenses,  and  also  is  finely 
disseminated  throughout  the  fractures  and  seams  in  the  quartzite. 

Development  consists  of  a  tunnel  30  feet  in  length,  two  shafts  40 
feet  deep,  and  a  number  of  opencuts  made  along  the  outcrops  of  the 
fpiartzite  dikes.  The  mine  run  of  ore  extracted  from  the  tunnel  is 
reported  to  average  5%  arsenic,  with  from  $2  to  $5  in  gold  per  ton. 
During  1924  a  20-ton  concentration  plant  was  installed,  but  milling 
operations  were  suspended  in  July,  1924,  on  account  of  lack  of  water. 

Mine  equipment  consists  of  a  7^"  x  6"  Chicago  pneumatic  compres- 
sor, and  air  drills. 

Mill:  One  7"  x  9"  Blake  crusher,  20-ton  Herman  ball  mill,  and  a 
Universal  Overstrom  concentrator.  The  plant  is  driven  by  a  70-h.i). 
Holt  tractor  gas  engine. 

The  concentrates  produced  are  stated  to  cany  40%  arsenic  with 
gold  values.     Two  men  are  employed  on  development  work. 

Arsenic  also  occurs  as  arsenopyrite  in  the  quartz  veins  of  the  Will- 
hite  Group  of  claims,  located  on  the  west  .slope  of  the  Laguna  Range, 
about  nine  miles  east  of  Descanso. 

BERYLLIUM. 

A  number  of  varieties  of  beryllium  minerals  are  to  be  found,  but 
none  have  been  found  in  commercial  quantities  except  beryl,  which 
is  a  silicate  of  beryllium  and  aluminum,  carrying  when  pure  57%  silica, 
19%  alumina,  and  14%  beryllium  oxide.  Beryl  occurs  in  San  Diego 
County  in  the  pegmatite  dikes  of  the  tourmaline-gem  district  in  the 
northern  part  of  the  county.  Thus  far  no  commercial  shipments  have 
been  made  except  for  gem  purposes  (the  pink  and  aquamarine 
varieties).  To  be  suitable  for  commercial  purposes  it  should  carry 
from  10%  to  12%  beryllium  oxide. 
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After  the  ore  is  mined  it  is  ground  to  pass  90-95%  through  a  200- 
mesh  screen.  It  should  be  white  in  color,  free  from  iron-bearing 
minerals  and  metallic  iron.  The  price  varies  from  i^  to  5^  per  pound 
in  carload  lots,  according  to  demand  and  the  percentage  of  beryllixun 
oxide. 

The  chief  use  at  present  for  ground  berjd  is  as  an  addition  to  porcelain 
products,  where  it  reduces  the  coeflBcient  of  expansion.  Beryllium 
metal  is  difficult  to  separate  from  aluminum.  For  this  reason  the 
mineral  phenaeite  (BcoSiOi)  would  be  a  more  desirable  source  for 
the  metal,  as  it  carries  approximately  45%  beryllium  oxide. 


This  metal  has  been  found  in  small  quantities  associated  with 
amblygonite  in  the  lithia  vein  at  Pala.  It  occurs  both  as  native  bismuth 
and  as  an  oxide.  Small  samples  of  native  bismuth  have  been  reported 
from  other  points,  especially  near  Jacumba.  It  is  used  in  fusible 
alloys  for  electric  fuses,  for  protecting  boilers  etc.,  in  painting  glass 
and  porcelain,  and  in  medicine. 


Copper  minerals  occur  in  association  with  the  ores  of  other  metals 
quite  extensively  throughout  the  county,  but  no  large  deposits  have  as 
yet  been  developed.  This  metal  has  been  found  at  several  points  in 
the  hiUs  between  Escondido  and  Encinitas.  Some  of  the  claims  near 
Escondido  are  being  held  by  as.sessment  work,  but  the  old  Encinitas 
Copper  Mine  has  not  been  worked  for  a  number  of  years. 

On  the  San  Vicente  Grant  copper  minerals  occur  in  a  mineralized 
zone  on  the  contact  of  granite  and  schist.  Sm-face  eroppings  show 
brown  oxides  of  copper,  malachite,  and  some  aziirite.  Below  the 
oxidized  zone  a  sulphide  zone  was  encountered,  and  chalcopyritfi 
associated  with  pyrite  is  finely  disseminated  throughout  the  schist. 
This  deposit  was  formerly  known  a.s  the  Barona  Mine,  and  is  now  being 
worked  by  the  Soufhcni  California  Mining  and  Smelting  Company, 
of  San  Diego.  Chalcopyrite  carrying  gold  has  been  found  in  small 
quantities  on  the  east  slope  of  Barber  ilountain  northeast  of  Dulziira. 
Southwest  of  Julian  the  Friday  Minr,  owned  by  the  Friday  Copper 
Mining  Company,  of  San  Diego,  shows  a  small  percentage  of  copper 
sulphides  and  carbonates  along  the  gossau  outcrop.  The  ore  developed 
in  the  mine  shows  only  a  trace  of  copper.  From  surface  indications, 
with  the  exception  of  the  Daley  iline  southwest  of  Ramona.  it  seems 
improbable  that  anyone  of  the  deposits  thus  far  known  has  sufficient 
magnitude  to  develop  into  a  copper  mine  of  much  importance,  though 
some  may  yield  limited  fpiantities  of  commercial  ore. 

Daley  Copper  Mine  comprises  100  acres  of  patented  land  located  in 
Sec.  11,  T.  13  S..  R.  1  E.,  S.  B.  M.,  seven  miles  southwest  of  Ramona. 
Elevation  1650  feet.  Owner,  Sai-ah  M.  Daley,  of  San  Diego.  Under 
option  to  the  Southern  California  Mining  and  Smelting  Company; 
George  W.  Lindsay,  president ;  J.  W.  Ott,  secretary ;  M.  W.  Tanner, 
superintendent.  San  Diego. 

This  deposit  was  discovered  in  1891:  and  operated  from  1915  to  1916, 
by  the  San  Jacinto  ilining  and  Milling  Company.  In  1916  it  was 
bonded  to  the  Southern  California  Mining  and  Smelting  Company,  of 
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San  Diego,  wliieli  operated  the  propert\-  until  December,  1023,  and 
then  after  a  short  shutdown  resumed  operations. 

A  mineralized  zone  about  150  feet  in  length  by  50  feet  in  width 
occurs  on  a  contact  of  granite  and  schist.  Surface  croppings  show 
In-own  oxides  of  copper,  malachite,  and  some  azurite.  The  oxidized 
zone  has  a  depth  of  30  feet.  Here  the  sulphide  zone  was  encountered ; 
the  ore  occurs  as  chalcopyrite  associated  with  pyrite  and  is  finely 
dis.seminated  throughout  the  schist.  It  is  stated  that  the  ore  mined 
will  average  from  2%  to  3%  copper,  with  6  oz.  silver.  The  miner- 
alized schist  is  cut  by  a  porphyrv  dike  12  to  15  feet  wide,  which  strikes 
N.  50°  E.,  with  a  dip  of  70°  NW. 

Development  consists  of  a  vertical  shaft  115  feet  deep.  A  crosscut 
tunnel  driven  southeast  50  feet  connects  with  the  shaft  50  feet  below 
the  surface. 

Mine  equipment  consists  of  a  12-h.p.  gas  engine  hoist,  4^"  x  4-|" 
Rix  compressor,  cars,  and  air  drills.  The  company  is  installing  a 
oO-ton  concentration  plant.     Fifteen  men  are  employed. 

Bibl :  State  Mining  Bureau  Bulletin  No.  50,  p.  345 ;  State  Miner- 
alogist's Report  XX,  p.  370. 

Encinitas  Copper  Mine  is  located  in  See.  28,  T.  13  S.,  R.  3  W.,  S.  B. 
M.,  eight  miles  east  of  Encinitas.  The  mine  was  formerly  operated 
by  the  Enciriitas  Copper  Company,  of  San  Diego.  Holdings  comprise 
20  claims,  and  the  croppings  on  these  claims  show  the  presence  of 
copper. 

Development  consists  of  two  shafts  200  feet  apart,  and  a  tunnel. 
One  shaft  is  reported  to  have  a  depth  of  280  feet,  the  other  100  feet. 
These  shafts  were  sunk  on  a  vein  three  feet  in  width  in  a  porphyry 
formation.  The  ore  is  chalcopyrite  associated  with  pyrite.  The  prop- 
erty has  been  idle  for  years. 

Bibl :  State  Mining  Bureau  Bulletin  No.  50,  p.  344. 


Since  i)ublication  of  the  Fourteenth  Report  of  the  State  Miner- 
alogist in  1914,  there  has  been  a  revival  of  interest  in  gold  mining 
throughout  the  county,  the  principal  districts  affected  being  Boulder 
Creek,  Laguna.  Deer  Park,  and  Julian,  where  there  has  been  consider- 
able prospecting  and  some  of  the  old  properties  are  being  reopened. 

The  principal  gold  belt  extends  southward  a  distance  of  45  miles 
from  the  Montezuma  district,  east  of  Warner  to  the  Mexican  border. 
The  most  productive  district  has  been  the  Julian-Banner  district.  This 
district  is  55  miles  northeast  of  San  Diego  by  paved  highway,  and 
about  35  miles  from  Foster,  the  terminus  of  the  San  Diego  and  Arizona 
Railroad.  A  new  road  which  connects  with  Imperial  Valley  has  been 
built  from  Julian  to  Banner.  This  road  will  prove  of  great  benefit 
to  the  mines  located  east  of  Julian. 

History. 

Gold  has  been  known  in  this  district  since  a  very  early  period,  and 
placers  were  worked  in  the  neighboring  gulches  for  some  years  before 
the  precious  metal  was  found  in  veins.  The  first  vein  "discovery  is 
said  to  have  been  made  in  1869  on  what  was  afterward  the  Van  Wert 
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claim.  On  February  22,  1870,  another  vein  was  discovered,  and  a 
claim  located  on  it  under  the  name  of  Washington.  From  1870  to  1880 
there  was  great  activity  in  this  district,  and  the  production  of  gold  is 
estimated  at  over  .1<2,560,000. 

General  Geology. 

The  country  rock  is  a  metamorphic  slate  or  mica  schist  with  a  north- 
westerly strike  and  a  nearly  vertical  dip.  At  some  points  it  has  been 
injected  with  granitic  material  in  thin  sheets  parallel  to  the  foliation 
of  the  schist.  When  this  occurs  a  rock  results  which  closely  resembles 
a  granitic  gneiss.  Small  intrusive  areas  of  granite  also  appear.  The 
mineralization  of  this  area  is  in  fissure  veins  of  quartz,  which,  both 
in  dip  and  strike,  are  generally  parallel  to  the  .sehistosity  of  the  country 
rock.  These  veins  are  essentially  'stringer  leads'  and  are  u.sually  small 
in  width,  following  the  curving  strike  of  the  schists  as  these  swing  west- 
ward toward  Julian. 

Several  parallel  veins  have  been  recognized,  four  of  which  have  been 
regarded  as  continuous  for  several  miles.  The  farthest  east  is  known 
as  the  Chariot  vein;  those  succeeding  westward  being  known  as  the 
Ready  Relief,  Cable  and  Ruby. 

In  the  Boulder  Creek  district  the  auriferous  quartz  veins  are  in  a 
narrow  belt  of  mica  schist  and  granite.  In  the  Descanso  and  Deer 
Park  districts  the  quartz  veins  are  in  the  granite. 

The  Laguna  district  is  on  the  west  slope  of  the  Laguna  range  of 
mountain-s.  Here  the  quartz  veins  are  in  a  belt  of  micaceous  schist 
one  mile  in  width,  which  has  a  general  northwest  strike,  and  is  about 
two  miles  in  length  along  the  course  of  the  belt. 

Some  activity  in  placer  mining  is  shown  on  Coleman  and  Banner 
creeks.  In  the  former  the  gravels  are  being  worked  in  a  small  wa.v,  and 
it  is  stated  that  the  operators  are  making  fair  wages.  On  Banner 
Creek  a  number  of  drill  holes  have  been  pat  down  by  John  L.  Hall,  on 
the  San  Felipe  Ranch.  It  is  stated  that  samples  taken  from  the 
various  test  holes  ran  from  30  cents  to  $1.50  per  yard. 

F.  C.  Hopkins  and  associates  of  Escondido  have  done  considerable 
prospecting  along  the  old  river  channel  known  as  the  Ballena  Placer 
in  Sec.  17,  T.  13  S.,  R.  2  E.,  and  also  on  the  San  Vicente  Grant, 
southeast  of  Ramona.  The  gravel  is  said  to  carry  from  30  cents  to  $1.50 
per  yard.  A  screening  and  washing  plant  having  a  capacity  of  fifty 
tons  has  been  installed. 

Mines. 

Ballena  Placer.  This  deposit  of  auriferous  gravel,  located  southeast 
and  east  of  Ramona,  is  an  old  river  bed  with  a  southwesterly  trend, 
belonging  to  a  system  of  drainage  now  extinct  and  possibly  of  Tertiary 
age.  The  gold  may  have  come  from  the  region  aliout  Julian.  As 
described  by  Fairbanks:^ 

"It  is  not  generally  known  that  an  ancient  auriferous  gravel  channel  exists  in 
the  county  It  begins  about  a  mile  north  of  the  old  stage  station,  and  three  miles 
west  of  Ballena  Post  Office  where  there  rises  a  hill  shaped  like  a  whale's  back  (hence 
the  name  Ballena).  covered  with  washed  gravel  and  boulders.  The  main  portion  of 
the  channel  which  has  escaped  erosion  begins  south  of  the  stage  station,  cannins 
a  hill  whicli  has  an  elevation  above  the  sea  of  2400  feet,  being  a  little  lower  than  thl 
so-called  Whale  Mountain.     The  gravel   is  50  to   100   feet  thick,  and  has  a  width  of 

PpTl-92^m'2'"''  ^^"  *^*''''°*^^  °'  ^^"  ^'*'^°  County:   State  Mineralogists  Report  XI, 
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2000  feet  or  moi-e.  It  rises  300  to  TtOtI  feet  above  the  valleys  and  canyons  on  its 
siiles  It  extends  in  a  direction  a  little  south  of  west  for  about  four  miles,  terminat- 
ing on  the  south  of  Santa  Maria  Valley.  A  granite  ridge  runs  two  or  three  miles 
farther  in  the  same  direction,  probably  preserved  by  the  gravels,  which  are  now 
gone  A  prettv  valley,  a  mile  long,  has  been  eroded  in  the  eastern  end  of  the 
gravels  down  to  the  underlying  granite.  Placer  mining  has  been  carried  on  for 
years  here  in  a  small  way  by  Mexicans.  Gold  is  said  to  be  scattered  everywhere 
through  the  gravels,  which  are  often  very  firmly  cemented.  Lack  of  water,  for 
the  ridge  is  higher  than  any  of  the  surrounding  country,  has  prevented  work  on  a 
large  scale  ♦  *  *  In  the  gravels  are  washed  boulders,  many  of  them  two 
feet  in  diameter  and  well  polished.  The  remarkable  thing  about  them,  however, 
is  that  thev  are  nearly  all  porphyries.  The  most  abundant  is  a  red  feldspar-quartz 
porphyry  "Quartzite  boulders  of  all  colors  are  numerous,  and  there  are  a  few  of 
the  basic  diorite  so  common  in  portions  of  the  county.  Garnets  are  said  to  be  very 
abundant  in  the  gravels,  and  many  boulders  of  a  schist  carrying  them  are  present. 
The  matrix  of  this  rock  could  not  be  made  out  in  the  field ;  it  is  very  tough  and 
heavy,  and  has  never  been  seen  in  place.  The  red  porphyry  boulders  resemble  those 
on  the' mesa  farther  west,  but  have  never  been  found  in  place.  Never,  in  the  mountains 
east  or  north,  has  porphyry  of  this  kind  been  seen,  either  by  myself  or  described 
by  others  From  the  old  stage  station  the  upper  course  of  the  stream  was  north 
and  south  as  far  as  it  can  be  traced.  There  are  indications  that  one  branch 
extended  easterly  toward  Julian.  These  gravels  appear  on  a  hill  surrounded  by  deep 
canyons,  about  two  miles  east  of  the  top  of  the  grade  above  Foster's.  At  the  top 
of  the  grade  the  hills  on  the  west  are  flat-topped,  and  covered  with  gravels  to  a 
depth  of  1.50  feet.  These  have  much  the  same  character,  and  probably  belong  to 
the  same  channel.  More  investigation  is  needed  to  determine  whether  the  course 
of  the  old  stream  was  down  toward  the  San  Diego  River,  in  Cajon  Valley,  or  west 
toward  the  high  mesas  south  and  southeast  of  Poway  Valley.  It  seems  probable, 
however,  that  the  stream  flowed  west,  and  that  the  mesas  have  been  formed 
partly  from  the  boulders  which  they  brought  down.  This  mesa,  as  well  as  the 
gravels  at  the  head  of  the  grade,  has  an  elevation  of  1500  feet.  The  source  of  the 
porphyry  boulders  and  the  garnetiferous  schists  of  this  old  river  is  a  matter  of 
great '  perplexity.  The  gravel  deposit  has  every  characteristic  of  an  old  river 
channel,  and  not  that  of  an  elevated  arm  of  the  sea ;  besides,  the  presence  of  gold 
in  the  gravels  indicates  their  derivation  from  the  country  farther  east.  The  gold 
may  have  been  derived  from  Julian  or  Mesa  Grande,  or  some  other  remote  point. 
The  river  must  have  flowed  across  the  gold  belt,  but  then  the  question  arises,  how 
could  a  river  of  such  magnitude  have  existed  so  near  the  summit?  The  only  way 
out  of  the  difficulty  is  to  suppose  that  a  great  uplift  has  taken  place  along  the  crest 
and  western  slope,  coupled  with  an  enormous  amount  of  erosion  :  and  that  this 
stream  once,  before  this  great  change  took  place  in  the  configuration  of  the  country, 
headed  many  miles  to  the  northeast,  far  beyond  the  drainage  of  the  western  slope. 
The  boulders  consist  largely  of  hard  rocks,  and  are  very  smoothly  rounded  and 
polished,  indicating  that  they  have  been  transported  a  long  distance,  and  suWeeted 
to  attrition  through  a  protracted  interval." 

The  most  productive  area  is  located  in  parts  of  Sees.  17,  18,  19. 
20,  and  21.  T.  13  S.,  R.  2  E.,  S.  B.  M.  This  ground,  comprising  600 
acres,  is  owned  b.v  John  Johnson,  of  Escondido.  Pa.v  gravel  also 
occurs  in  Sec.  16,  on  the  F.  R.  Sawday  Ranch,  and  extends  south  into 
the  San  Vicente  Grant,  owned  by  J.  W.  jMykrantz.  of  Ramona. 

The  gold  occurring  in  the  gulches  on  the  San  Vicente  Grant  lias 
evidentl.v  been  distributed  b.v  erosion  from  the  channel  exposed  on  the 
range  of  mountains  that  lies  between  San  Vicente  Valley  and  Santa 
Maria  Valley. 

F.  C.  Bopldns  Placer  Mitiinn  Company,  of  Escondido,  has  a  lease 
and  bond  on  the  600  acres  owned  by  John  Johnson. 

The  present  operations  are  being  carried  on  in  Granite  Creek,  at  the 
point  M'here  Mr.  C.  P.  Willard,  of  Ramona,  started  operations  in 
1906,  and  operated  off  and  on  until  1914. 

The  width  of  the  channel  at  this  point  is  about  three-fourtLs  of  a 
mile,  and  it  is  said  to  have  an  average  thickness  of  30  feet,  with  values 
averaging  30  cents  per  .vard.  while  richer  streaks  and  channels  carry 
as  high  as  $1.50  per  yard.  The  gold  is  fine  and  occurs  all  through 
tlie  gravel  from  the  surface  to  bedrock  and  does  not  appear  to  be  any 
richer  at  bedrock  than  in  the  upper  gravel.  Mr.  F.  C.  Hopkins  e.xpects 
to  have  the  washing  plant  under  operation  during  the  month  of  Jul.v. 
all  depending  on  the  development  of  water  in  the  bed  of  Granite  Creek. 

The  plant  for  treatment  of  the  gravel  consists  of  a  4'  x  16'  revolving 
screen,  where  the  gravel  is  screened  to  ^-inch  size;  oversize  gi-avel  is 
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rejected.  From  this  screen  the  tiiier  dirt  passes  to  a  revolving  driuii 
coutainiutr  riffles,  which  is  set  over  a  large  tank  containing  over  2000 
gallons  cf  water.  In  this  tank  agitators  mounted  on  endless  chains  dis- 
solve the  dirt  and  carry  out  the  pebbles  and  the  coarse  sand,  leaving 
the  finer  sediment  carrying  the  gold  to  settle  at  the  bottom  of  the  tank. 
The  screens  are  operated  by  two  gasoline  engines.  A  gasoline- 
driven  P.  &  H.  shovel  delivers  the  gravel  from-  the  channel  to  the 
plant.  The  screening  and  washing  plant  is  so  constructed  that  it  can 
be  moved  along  the  channel  by  means  of  a  tractor.  Paunings  taken 
along  the  channel  by  the  writer  show  the  presence  of  five  to  ten  colors 
of  gold  to  the  pan.  The  gold  is  (piite  fine,  but  very  bright.  Mr. 
Hopkins  ha.s  sunk  numerous  pro.spect  holes  and  trenches  along  the 
channel  on  Granite  Creek,  and  also  on  the  San  Vicente  Ranch,  and  the 
results  of  these  test  holes  warrant  the  exploration  of  these  gold-bearing 
gravels.  It  will  be  interesting  to  learn  of  the  final  resialts  after  .the 
plant  is  under  operation.  The  main  difficulty  will  be  due  to  lack  of 
water.    Six  men  are  employed. 

Boulder  Creek  Miues  comprise  ten  claims  located  on  the  south  slope 
of  Mineral  Range  and  north  of  Boulder  Creek,  in  Sees.  9  and  10,  T. 
14  S..  R.  3  E.,  S.  B.  M.,  14  miles  southwest  of  Julian.  Elevation  2500 
feet.  Owner,  Boulder  Creek  Consolidated  Gold  Mining  and  Mdling 
Company:  Thomas  J.  Fi.sher,  president;  George  Mayer,  vice  president: 
J.  H.  Kleine,  seeretarA',  Lakeside. 

The  vein  occurs  in  a  narrow  lielt  of  schist  in  the  granite.  The  vein 
strikes  N.  30"  W.,  dips  80°  W.,  and  has  an  average  widtli  of  three 
feet.  The  ore  shoots  are  short  being  from  20  to  30  feet  in  length. 
Average  vahie  of  the  ore  is  said  to  be  $6  to  $12  per  ton.  The  quartz 
shows  free  gold  a.ssociated  with  pyrite  and  arsenopyrite. 

The  properties  are  developed  by  2000  feet  of  tunnels  and  drifts.  The 
lower  tunnel  is  driven  as  a  crosscut  80  feet  north  to  the  vein,  and  a 
drift  run  160  feet  N.  SO''  W.  on  the  vein.  At  the  intersection  of  the 
crosscut  and  the  drift  a  winze  has  been  sunk  on  the  vein  to  a  depth  of 
30  feet.  Here  the  vein  has  a  width  of  three  feet,  and  is  said  to  average 
$7  in  gold  per  ton.  At  50  feet  above  this  tunnel,  another  tunnel  has 
been  driven  on  the  vein  360  feet.  Sixty  feet  above  No.  2,  a  third  tun- 
nel has  been  driven  X.  30°  W.  150  feet  on  the  vein. 

The  ore  shoots  developed  in  these  workings  are  about  50  feet  apart 
along  the  strike  of  the  vein,  but  are  short,  being  only  about  20  feet 
in  length.  Ore  shoots  have  been  stoped  to  the  surface  above  No.  2  and 
No.  3  tunnels.  It  is  said  that  the  ore  mined  plated  $14  per  ton  in  gold 
with  a  loss  of  $5  per  ton  in  tailings. 

Mill  equipment  consists  of  6"  x  9"  Blake  crusher  and  Lane  mill 
driven  by  a  20-h.p.  gas  engine.    Two  men  are  employed. 

The  Brown  Group  of  claims  comprises  four  claims  known  as  Santen, 
Trixie,  Lottie,  and  Laura,  located  in  Sec.  9,  T.  15  S.,  R.  5  E.,  S.  B.  M., 
in  the  Lagiina  range  of  mountains,  nine  miles  east  of  Descanso. 

These  claims  lie  west  of  the  Frances  group.  Two  parallel  veins 
occur  in  the  schist  near  the  west  contact  of  the  granite.  The  veins 
strike  N.  30°  W.,  and  dip  50°  to  60°  NE.  They  have  a  width  of  from 
4  to  S  feet. 

Development  work  consists  of  prospect  holes  and  opencuts  made  at 
intervals  along  the  outcrop  of  veins.    J.  J.  Brown,  of  San  Diego,  owner. 
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Cleveland^Paiific  Mine  {Escondido  Mine).  The  property  is  located 
two  miles  southeast  of  Escondido  in  Lots  2  and  -i  of  Block  257,  and 
Lot  4  of  Block  18S.  This  mine  is  on  the  Rincon  del  Diablo  Grant, 
purchased  in  188-4  by  the  Escondido  Town  and  Land  Company.  The 
property  was  operated  by  early  Spaniards  or  Mexicans.  About  1868 
it  was  worked  by  Americans  with  an  arastra.  In  1897  it  was  taken 
over  and  operated  by  the  Cleveland-Pacific  Mining  Companii  until 
1911.  The  reported  pVoduction  of  the  mine  is  about  $250,000.  In  1924 
B.  F.  Brough  and  associates,  of  Toledo,  Ohio,  secured  an  option  on  120 
acres. 

The  vein  which  is  said  to  vary  in  width  from  a  few  inches  to  three 
feet,  occurs  in  granodiorite  with  a  strike  of  N.  40°  E.,  and  dip  about 
40°  westerly.  The  Cleveland-Pacific  Mining  Company  sunk  an  incline 
shaft  on  the  vein  to  a  depth  of  350  feet.  The  drifts  on  the  vein  from 
this  shaft  amounted  to  500  feet. 

The  present  operators  have  sunk  a  two-compartment  vertical  shaft 
about  500  feet  southwest  of  the  old  shaft  to  a  depth  of  160  feet.  At 
a  depth  of  150  feet  a  crosscut  was  driven  to  the  vein,  and  it  is  reported 
that  450  feet  of  drifts  were  run  to  the  northeast.  The  vein  cut  on 
this  level  is  said  to  be  six  feet  in  width,  and  is  made  up  of  quartz 
and  talc.  The  ore  is  said  to  assay  from  $7  to  $50  per  ton,  the  quartz 
being  heavily  mineralized  with  pyrite. 

Equipment  consists  of  a  25-h.p.  electric  hoist,  Sullivan  compressor 
driven  by  a  30-h.p.  motor.  Eight  men  are  employed.  J.  W.  McLeod, 
superintendent. 

Bibl:  State  Mineralogist's  Keports,  VIII,  pp.  524-525;  XI,  p.  382; 
XII,  p.  240:  XIII,  p.  336;  XIV,  p.  650. 

Descanso  Mine  {Ellis  Mine)  comprises  17  claims  located  in  Sec.  24, 
T.  15  S.,  R.  3  E.,  near  the  town  of  Descanso.  Elevation  3500  feet. 
Owner,  Mrs.  A.  B.  E.  Shute,  of  Descanso. 

A  series  of  parallel  veins  of  quartz  occur  in  the  granite,  the  general 
course  being  east.  Practically  all  the  development  work  has  been 
confined  to  the  Magdalena  vein,  which  dips  80°  N.  An  incline  shaft 
has  been  sunk  on  the  vein  to  a  depth  of  230  feet.  The  vein  developed 
varies  in  width  from  12  inches  to  3  feet.  The  quartz  shows  a  small 
percentage  of  free  gold  associated  with  pyrite.  marcasite,  galena,  and 
pyrrhotite.  The  vein  lias  been  drifted  on  80  feet  west  on  three  levels 
above  the  200-foot  level.  Tlie  ore  developed  is  .said  to  assay  from  $10 
to  $50  per  ton  in  gold. 

Equipment :  A  15-h.p.  gas  engine  hoist,  8"  x  8"  Fairbanks-Morse 
compressor  driven  by  a  25-h.p.  Western  gas  engine,  blacksmith  shop, 
eai-s,  air  drills,  and  a  Cameron  pump.     Two  men  are  employed. 

Eagle  Mine  comprises  one  claim  located  one  mile  east  of  Julian  in 
Sec.  5,  T.  13  S.,  R.  4  E.,  S.  B.  M.,  Julian  mining  district.  Elevation 
4200  feet.  Owner,  A.  P.  Frary,  of  Julian.  Under  lease  to  G.  Dodge, 
of  Julian. 

Two  parallel  veins  occur  in  the  schist,  and  have  a  general  northwest 
strike,  with  a  dip  of  60"  to  the  east.  These  veins  have  an  average 
width  of  12  inches. 

Development  consists  of  two  tunnels  and  a  shaft  100  feet  deep. 
The  lower  tunnel  is  a  crosscut  driven  N.  10°  E.  for  300  feet.     At  50 
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feet  from  the  portal  the  fii-st  vein  is  cut,  which  ^vas  drifted  on  75  feet 
northwest,  and  50  feet  southea.st.  and  stoped  to  the  surface.  The  second 
vein  was  intersected  at  120  feet  north,  with  a  drift  on  the  vein  loO  teet 
to  the  northwest.  -This  vein  was  also  stoped  to  the  surface.  About  200 
feet  west  of  this  tunnel,  at  a  higher  elevation,  a  tunnel  has  been  driven 
N  40°  W.  on  the  first  vein,  a  distance  of  300  feet.  Several  winzes  and 
raises  have  been  made  on  the  vein  which  is  8  to  12  inches  wide.  The 
ore  mined  is  said  to  have  an  average  value  of  $25  per  ton  m  gold. 
A  two-stamp  mill  is  being  installed.  Two  men  are  employed. 
Bibl:  State  Mineralogist  "s  Report  XIII,  p.  335. 

Elk  and  Landslide  Claims  are  located  in  Sec.  3,  T.  14  S.,  R.  3  E 
S.  B.  M..  on  Kellv  Creek,  a  tributary  of  Boulder  Creek,  one  mile 
southwest  of  Anahiiae  Ranch,  and  12  miles  south  of  Julian.     Owners, 
R.  D.  and  B.  F.  Moore,  of  Julian. 

The  Elk  vein  is  six  feet  wide,  and  strikes  X.  20°  W.  Quartz  shows 
free  gold  associated  with  pyrite  and  arseuop>Tite.  Landslide  vein 
has  an  east  and  west  course,  and  a  width  of  12  inches  to  2  feet.  Both 
veins  are  in  granite. 

Development  consists  of  a  number  of  prospect  holes  along  the  out- 
crops. 

Ester  Group  of  claims  is  located  in  the  Laguna  mining  district, 
about  10  miles  east  of  Descanso.  and  north  of  the  ]\Ielba  group  of 
mines.  The  group  comprises  three  claims.  Owner.  James  Fox.  Guatay. 
The  veins  occur  in  schist,  and  strike  N.  20°  W.    Prospect. 

Expansion  Group  of  claims  is  located  in  See.  31.  T.  14  S..  R.  5  E.. 
S.  B.  M.,  in  Harper  Canyon,  in  the  Deer  Park  mining  district,  about 
nine  miles  northeast  of  Descanso.  The  group  comprises  four  claims. 
A  series  of  parallel  veins  occur  iu  the  granite  with  a  general  northwest 
strike.  Prospect.  Only  shallow  workings  along  outcrops  of  the  veins. 
Frances  Group  of  claims  is  located  on  the  we.st  slope  of  the  Laguna 
range  of  mountains,  in  the  Laguna  mining  district.  The  group  com- 
prises the  Frances.  Ruth.  Anna.  Kitt.v.  NelUe.  and  Nora  claims,  iu 
See.  9,  T.  15  S..  R.  5  E.,  S.  B.  M..  and  are  the  south  extension  of  the 
Melba  group  of  claims.  Owners.  J.  B.  Cm-rent,  Randeliff  Haniman 
and  associates,  of  San  Diego.    Elevation  5500  feet. 

A  number  of  parallel  veins  with  a  general  strike  of  N.  20=  W..  and 
a  dip  to  the  noithea.st.  occur  in  the  schist.  These  veins  have  widths 
of  from  8  to  10  feet,  and  their  outcrops  are  prominent,  being  heavily 
stained  with  iron  oxide. 

The  workings  are  on  the  ridge  west  of  Xoble  Canyon  Creek,  aud 
consist  of  a  number  of  short  tunnels  and  prospect  holes.  This  group 
of  claims  is  under  option  to  J.  ;M.  Schurmau  and  E.  E.  Northrop  of 
San  Diego,  who  propose  to  drive  a  crosscut  tunnel  to  intersect  the 
veins.    Two  men  are  employed. 

Free  Coinage  Mine  comprises  two  claims  known  as  Free  Coinage 
No.  1  and  No.  2.  in  Sec.  12,  T.  15  S.,  R.  4  E..  S.  B.  M.,  in  the  Deer 
Park  mining  district,  about  eight  miles  east  of  Descanso.  These  claims 
are  on  the  west  slope  of  the  Laguna  range  of  mountains,  near  the 
headwaters  of  Indian  Creek.  Owner,  Edward  Quayle.  of  San  Diego. 
The  vein  occurs  in  the  granite,  aud  strikes  N.  30'  W.  with  a  steep 
dip  to  the  northeast.    Width  of  vein  is  12  to  IS  inches. 
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Development  consists  of  a  vertical  shaft  96  feet  in  depth,  with  a 
crosscut  east  to  the  vein.  From  the  opencut  along  the  ontcrop  south 
of  the  shaft,  it  is  stated  that  100  tons  of  ore  milled  at  Noble  Bros, 
mill,  plated  .$18  per  ton  in  gold. 

Equipment:  A  9-h.p.  Fairbanks-Morse  gas  engine  hoist,  4J"  x  4f " 
Clayton  air  compressor,  and  pump.    Idle. 

Gold  Crown  Group  of  claims  comprises  five  claims  located  in  Sees. 
1  and  12,  T.  14  S.,  R.  3  E.,  S.  B.  M.,  in  the  Boulder  Creek  mining 
district,  two  miles  southeast  of  Anahuac  Ranch  and  12  miles  south  of 
Julian.     Owners,  R.  D.  and  B.  F.  Moore,  of  Julian. 

The  workings  are  on  the  ridge  north  of  Boulder  Creek.  Here  a 
tunnel  has  been  run  70  feet  ea.st  to  cut  a  (juartzite  dike  that  .strikes 
north.  The  dike  has  a  width  of  12  feet,  and  is  mineralized  with  pyrite, 
marcasite,  and  arseiiopyrite,  with  values  in  gold  of  $2  per  ton.  The 
formation  i.s  granite.     Prospect. 

Gold  Standard  and  North  Star  Miiirx  are  situated  in  the  Deer  Park 
mining  district,  in  See.  12,  T.  15  S.,  R.  4  E..  six  miles  northeast  of 
Descanso.  Elevation  5200  feet.  The  Gold  Standard  group  comprises 
.six  elaims:  the  North  Star  group  has  four  claims.  Owner,  J.  F.  Gage, 
of  San  Diego. 

Two  parallel  veins  of  quartz  occur  in  the  granite  on  the  Gold  Standard 
group.  These  veins  have  a  general  northerly  course,  and  dip  45°  W. 
The  east  vein  has  an  average  width  of  4  feet.  The  North  Star  vein 
dips  35°  W.  and  varies  in  width  from  4  to  8  inches.  The  principal 
development  work  has  been  confined  to  the  North  Star  vein  and  the  ea.st 
vein  on  the  Gold  Standard  claims.  The  quartz  contains  free  gold 
associated  with  pyrite  and  marcasite.  Development  on  the  Gold 
Standard  group  consists  of  two  tunnels,  the  upper  tunnel  being  driven 
150  feet  north  on  the  vein ;  the  other  tunnel  50  feet  below  is  driven 
north  190  feet.  On  the  North  Star  vein  an  incline  shaft  has  been 
sunk  to  a  depth  of  50  feet,  and  a  crosscut  tunnel  has  been  driven  190 
feet  east  to  cut  this  vein. 

Mhie  equipment  consists  of  4-i"  x  4i"  Rix  compres.sor,  air  drills,  ore 
cars,  and  a  blacksmith  sliop. 

'  Mill:  Twenty-ton  ore  bin.  20-ton  ball  mill,  amalgamation  plates  and 
Cottrell  eonceuti'ator  driven  by  a  20-h.p.  White  gas  engine.    Idle. 

Golden  Chariot  Mine  is  located  in  Sec.  14,  T.  13  S..  R.  4  E.,  four 
miles  southeast  of  Banner,  in  the  Julian  mining  di.strict.  Claims: 
Golden  Chariot  (patented).  Golden  Chariot  North  (patent  applied  for). 
Mascot,  Ida  Claire,  and  Gold  Reef.  Elevation  3500  feet.  Miss 
Adelaide  Elliot,  of  San  Francisco,  owns  the  Chariot  and  Chariot  North ; 
the  other  claims  are  held  by  location  by  the  operating  company.  Under 
lease  and  bond  to  the  Golden  Chariot  Mining  Corporation,  410-412 
Mercantile  Bank  Building,  Berkeley,  California;  C.  A.  Ferrin,  presi- 
dent; P.  Young,  secretary'. 

The  property  was  discovered  in  \^'t\  ;  worked  from  1871  to  1886 
producing  $700,000;  worked  from  1913  to  1914  by  the  Chariot  Mining 
and  ^lilling  Company,  of  San  Francisco.  The  present  company  com- 
menct^d  operation.s  in  March,  1923,  and  development  work  on  the 
property  has  been  active  to  date. 

The  Chariot  vein  occurs  on  a  contact  of  mica-schist  and  gueissoid 
granite,   the   former   being   the    footwall   and   the   latter   the   hanging 
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wall.  The  veiu  is  from  2  to  4  feet  wide,  strikes  N.  20"^  W.,  aud  dips 
65°  NE.  The  vein  is  faixlted  east  by  a  series  of  step  faults.  The  ore 
occurs  in  lenses  of  quartz  on  the  contact;  ore  shoots  so  far  developed 
are  short.  The  quartz  is  free  milling,  containing  a  small  percentage  of 
pyrite  and  tellurium. 

Developments :  Thi-ee  shafts  have  been  sunk  on  the  vein ;  No.  1  shaft 
is  2(X)  feet  deep,  No.  2  is  300  feet,  and  No.  3  is  250  feet  deep.  No.  1 
shaft,  the  main  working  shaft,  has  been  sunk  on  an  incline  of  65°  and 
is  on  the  vein  to  the  100-foot  level.  At  this  point  the  contact  flattens  to 
45°.  From  the  100-foot  level  to  the  185-foot  level  the  shaft  is  in  the 
footwall.  On  the  100-foot  level  the  vein  was  drifted  on  south  200  feet. 
On  the  185-foot  level  a  drift  was  driven  150  feet  south  from  the  shaft 
in  the  slate  footwall ;  then  a  crosscut  100  feet  east  to  the  contact ;  then 
run  130  feet  south,  connecting  with  No.  2  (Whitney)  shaft,  and  eon- 
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tinning  south  150  feet  in  ore  from  the  No.  2  shaft  to  the  face  of  the 
drift.  On  the  250-foot  level  from  the  Whitney  shaft  a  drift  has  been 
driven  south  220  feet,  and  north  60  feet.  Tlie  No.  3  shaft  was  sunk 
to  a  depth  of  250  feet  and  125  feet  on  the  vein,  the  remaining  distance 
in  the  footwall,  then  a  crosscut  was  driven  east  60  feet  to  the  contact. 
The  ore  shoot  developed  on  the  250-foot  level  is  about  200  feet  long, 
has  an  average  width  of  4  feet,  aud  is  said  to  have  an  average  value 
of  $30  per  ton  in  gold.  The  most  productive  ore  shoot  in  the  mine 
wa,s  from  No.  2  shaft.  The  lens  of  ore  worked  out  is  said  to  have  been 
about  65  feet  in  length  by  185  feet  deep,  and  4  feet  in  width. 

Mine  equipment:  Fifteen-horsepower  Foos  gas  engine  hoist   (14"  x 
12")    (9"xl2")   Imperial  Tj'pe,  Ingersoll-Rand  compressor  driven  by 
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75-li.p.    Ilolt   ^as   engine,    Tiigersoll-Kand   drill    sharpener,    blacksmith 
shop,  anil  dwellings. 

Mill:  Blake  crusher,  Challenge  ore  feeder,  five  S50-lb.  stamps, 
amalgamation  plates,  Wilfley  concentrator.  Slimes  from  this  con- 
centrator pass  over  3  sand  tables,  each  being  12  feet  long  by  5  feet 
wide.  The  mill  is  driven  by  40-h.p.  Western  gas  engine.  A  10-kilowatt 
generator  furnishes  lights  for  the  mine  and  mill,  and  also  operates 
the  3-h.]).  motor  which  runs  a  5-inch  Bulldose  Meyers  pump  to  lift 
water  from  the  canyon  to  the  tank  above  the  mill.  The  company  is 
planning  to  install  five  more  stamps.     Fifteen  men  are  employed. 

Bibl:  State  Mineralogist's  Reports,  VI.  p.  86;  IX,  p.  147;  XIII, 
p.  337;  XIV,  p.  658;  XX,  p.  372. 

Good  Luck  Mine  comprises  one  claim  located  in  the  Deer  Park  min- 
ing district  in  Sec.  31,  T.  14  S..  R.  5  E..  S.  B.  M.,  about  eight  miles 
northeast  of  Descanso. 

The  workings  are  on  a  ridge  east  of  Deer  Park.  A  vein  of  quartz 
four  feet  wide  occurs  in  the  schi.st.  Its  strike  is  N.  30°  E.,  with  a  dip 
50°  SE.  An  incline  shaft  has  been  sunk  on  the  vein  to  a  depth  of  50 
feet.  Two  men  are  employed.  Owners,  Chas.  M.  Walker,  and  W.  A. 
Wolff,  of  Guatay. 

Granite  Mountain  Mine  is  locatetl  on  the  southwest  slope  of  Granite 
Mountain  at  an  elevation  of  4100  feet.  It  comprises  seven  claims  in 
Sees.  15,  16,  21,  and  22,  T.  13  S..  R.  5  E.,  S.  B.  M.,  and  is  about  10 
miles  soiithea.st  of  Julian.  Owner,  Gus  Rednum,  Julian.  Under  lease 
tn  the  Imperial  Mining  Company:  Bryant  Howard,  president.  San 
Diego. 

The  formation  is  mica  schist,  and  the  gold  values  are  in  the  iiuartz 
veins.  The  principal  development  work  is  on  a  vein  which  has  a 
northerly  course,  and  which  dips  60°  W.  It  has  a  width  of  six  inches 
to  two  feet.  A  tunnel  has  been  driven  north  on  this  vein  for  60  feet. 
About  50  feet  above  this  tunnel,  another  tunnel  has  been  driven  north 
on  the  vein  200  feet.  Near  the  top  of  the  ridge  is  a  quartz  vein  about 
8  feet  wide,  which  has  a  strike  of  N.  60°  W.,  with  a  dip  of  45°  NE. 
Another  large  (piartz  vein  with  a  width  of  10  feet  runs  about  200  feet 
south  of  the  mill,  and  .strikes  N.  30°  W.,  dipping  70°  W.  The  ore 
from  the  upper  tunnel  is  dumped  into  an  incline  shoot  to  a  small  bin 
at  the  mill. 

]\Iill :  A  small  Universal  crusher,  centripact  pulverizer,  and  cyanide 
tanks.  Mill  is  driven  by  a  4-cylinder  Studebaker  motor.  Water  is 
secured  from  Potters  Springs  3^  miles  west  of  Granite  Mountain. 
Four  men  are  employed. 

Bibl:  State  Mineralogist's  Report,  XIV,  p.  660. 

Higli  Peak  Mine  comprises  four  claims  known  as  High  Peak,  Rosa- 
lyn.  South  High  Peak,  and  Roosevelt,  located  in  Sees.  31  and  32,  T. 
12  S.,  R.  4  E.,  S.  B.  M.,  in  the  Julian  Mining  district,  one-fourth  mile 
east  of  Julian.  Owners,  L.  A.  Smith  and  Joseph  Marks,  of  Julian. 
Elevation  4400  feet. 

Two  parallel  veins  occur  in  the  schist  and  strike  northwest,  dipping 
70°  NE.     These  veins  vary  in  width  from  li  to  4  feet. 


340 


REPORT    OF    STATE    MINERAEOlilST. 


Developnu-nts  <-..nsist  oi'  a  shaft  ;530  feet  deep  and  a  tuuiiel  3/o 
feet  in  length  driven  on  the  vein.  Present  development  work  is 
confined  to  the  t\innel.    This  mine  is  worked  in  a  small  way. 

Bibl:  State  Mineralogist's  Report,  X,  p.  542;  XII.  p.  241;  XIII, 
p.  339 ;  XIV,  pp.  656,  659. 


Shaft  and  Hoist  at  Last  Chance  Mine.  Boulder  Creek 
District,   San   Diego   County 

Kentuck  S.  Mine  is  one-half  mile  northwest  of  Banner,  at  an  eleva- 
tion of  3400  feet.  Holdings  comprise  two  claims,  the  Kentuck  S.  and 
Cincinnati  Belle  in  Sec.  3,  T.  13  S.,  R.  4  E.,  S.  B.  M.  Two  parallel 
veins  occur  in  the  schist,  the  strike  being  N.  30°  W.,  and  the  dip 
70°  NE. 

The  old  workings  have  been  cleaned  out  and  retimbered.  The  under- 
ground workings  on  the  Kentuck  S.  claim  consist  of  a  crosscut  tunnel 
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driven  southwest  350  feet.  This  tunnel  intersects  a  3-compartnieut 
shaft  which  was  sunk  to  a  depth  of  100  feet,  about  100  feet  southwest 
of  the  portal.  On  the  Cincinnati  Belle  claim  is  a  vertical  shaft  230 
feet  deep;  also  a  tunnel  driven  southwest  200  feet.  Two  men  are 
employed.    Owner,  C.  A.  Shindler,  340  Sixth  Street,  San  Diego. 

Last  Cliance  Mine.  This  property  comprises  tive  claims  in  Sec.  4, 
T.  14  S.,  R.  3  E.,  S.  B.  M.,  in  the  Boulder  Creek  mining  district,  on 
the  west  slope  of  the  Cuyamaca  range  of  mountains,  12  miles  southwest 
of  Julian.  Elevation  3000  feet.  Owners,  International  Gold  Mines 
Company;  L.  E.  Meyer,  president ;  F.  C.  Clark,  secretarj'.  Offices, 
858  Seventh  Street,  San  Diego. 

The  country  rock  is  granite.  The  vein  which  strikes  N.  20"^  W.  has 
a  vertical  dip,  and  is  e\idently  a  fault  fissure  in  the  granite.  The 
width  of  the  vein  varies  from  12  inches  to  4  feet.  A  2-eompartment 
shaft  has  been  sunk  on  the  vein  75  feet.  At  the  bottom  of  the  shaft 
the  vein  has  a  widtli  of  4  feet.  The  ore  shoot  which  outcropped  north 
of  the  shaft  was  underhand  stoped  to  a  depth  of  25  feet.  Twenty  tons 
of  ore  milled  from  these  workings  is  stated  to  have  plated  .$1S  per  ton 
in  gold. 

The  quartz  shows  some  fi-ee  gold  associated  with  pyrite  and  marca- 
.site.  A  number  of  parallel  veins  on  the  property  have  been  pros- 
pected by  shafts  and  opencuts. 

Equipment  consists  of  a  4^-h.p.  Fairbanks-Morse  gas  engine,  8"  x  8" 
Duplex  compressor  driven  by  a  15-h.p.  Samson  gas  engine,  blacksmith 
shop,  cars,  and  air  drills.     Two  men  are  employed. 

Lookout  Group  of  claims  consists  of  six  claims  located  on  Mineral 
Hill  in  Sec.  10,  T.  14  S..  R.  3  E.,  S.  B.  M.,  in  the  Boulder  Creek  min- 
ing district,  14  miles  southwest  of  Julian.  This  prospect  was  located 
by  George  H.  Jloyer,  "William  Acheson  and  associates,  of  San  Diego. 

The  country  rock  is  mica  schi.st.  A  .series  of  parallel  veins  strike 
north  and  vary  in  width  from  12  inches  to  2  feet.  Developments  con- 
.sist  of  opencuts,  .shallow  shafts,  and  short  tunnels.  Two  men  are 
employed. 

Madden  Group  of  miue.«  comprises  five  claims:  Madden,  Antelope, 
Curry,  Gopher,  and  Madden  Millsite,  located  in  Sees.  3  and  4,  T.  13  S., 
R.  4  E.,  S.  B.  M.,  one  mile  northwest  of  Banner  in  the  Julian  mining 
district.    Owner,  C.  W.  Curry,  of  Julian.    Elevation  3500  feet. 

The  main  workings  are  confined  to  the  Antelope  and  Madden  claims. 
On  the  Antelope  claim  is  a  cros.scut  tunnel  driven  southwest  550  feet. 
The  vein  cut  in  this  tunnel  is  12  to  18  inches  wide,  with  a  northwest 
strike,  and  has  a  dip  of  KP  SW.  About  300  feet  of  drifts  are  on  the 
vein. 

On  the  Madden  claim  the  workings  consist  of  an  incline  shaft  on 
the  vein  to  a  depth  of  100  feet,  and  a  drift  north  60  feet.  Two  veins 
12  inches  in  width  occur  in  the  schist.  They  strike  northwest  and  dip 
70°  SW.  The  original  shaft;  now  caved,  was  200  feet  deep,  and  is  said 
said  to  have  500  feet  of  drifts.  Two  men  are  employed  on  develop- 
ment work. 

Margaret  and  Lucky  Baldwin  Claim,>;  are  two  patented  claims  in 
Sec.  31,  T.  14  S.,  R.  5  E.,  S.  B.  M.,  in  the  Deer  Park  mining  district, 
9  miles  northwest  of  Descanso.    Oivner,  James  S.  Burns,  Guatay. 
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Four  parallel  veins  with  widths  varying  from  12  inches  to  2  feet 
occur  in  the  granite.  They  have  a  general  northerly  strike,  and  dip 
50°  E.  A  shaft  SO  feet  deep  has  been  sunk  on  the  Margaret  claim.  The 
quartz  is  mineralized  with  pyrite,  marcasite,  and  ai-seuopyrite. 

Melha  Group  of  mines  is  on  the  west  slope  of  the  Laguna  range  of 
mountains,  about  10  miles  east  of  Deseanso.  The  elaims  are  known 
as  the  Martha,  Elizabeth,  Rose,  Florence,  Grace,  and  Melba.  They 
are  located  in  Sees.  4  and  9,  T.  15  S..  R.  5  E.,  S.  B.  M.,  east  of  the 
Frances  group  of  claims,  and  1^  miles  north  of  the  Noble  mines. 
Owners,  J.  B.  Current  and  Randeliff  Haniman,  of  Sau  Diego. 

The  vein  system  consists  of  five  parallel  veins  that  form  bold  out- 
crops in  a  belt  of  mica  schist.  This  schist  belt  is  a  mile  wide  and 
extends  south  several  miles  between  a  granite  formation.  The  veins 
strike  N.  30°  W.,  and  dip  steeply  to  the  northeast.  Width  varies  from 
4  to  12  feet.  The  principal  veins  upon  which  the  development  work  has 
been  done,  are  known  as  the  Frances,  Rose,  Melba,  and  Elizabeth. 
Samples  taken  from  the  different  workings  along  the  outcrops  of  veins 
are  stated  to  carry  values  of  from  $6  to  $14  per  ton  in  gold. 

The  main  development  work  has  been  confined  to  the  Rose  and  Eliza- 
beth claims,  the  work  on  the  other  claims  being  shallow  prospect 
shafts  and  opencuts  made  along  the  outcrops  where  the  quartz  pans 
well  in  free  gold.  The  workings  on  the  Rose  claim  consists  of  a  tunnel 
driven  north  80  feet;  at  50  feet  from  portal  there  is  a  raise  40  feet 
to  the  surface.  About  150  feet  north  of  these  workings  is  an  opencut 
and  short  incline  on  the  vein.  The  quartz  is  iron-stained,  oxidized 
with  occasional  bunches  of  .sulphides  in  the  form  of  pyrite  and  marca- 
site. The  Elizabeth  vein  lies  approximately  600  feet  west  of  the 
Rose  vein.  It  is  developed  by  a  shaft  50  feet  deep,  with  a  drift  north 
on  the  vein  70  feet  and  south  27  feet.  A  crosscut  has  been  driven 
268  feet  toward  the  shaft;  approximately  60  feet  additional  will 
have  to  be  driven  to  intersect  the  vein.  Six  men  are  employed  on 
development  work. 

Melrose  Group  comprises  the  Empire,  Homestake,  Stanley,  and 
North  Star  claims,  located  in  the  Julian  mining  district,  near  the  town 
of  Julian.  Robert  Melrose  of  Julian,  and  Quayle  Brothers,  of  San 
Diego. 

The  principal  development  work  has  been  confined  to  the  Home- 
stake  and  North  Star  elaims.    Elevation  3200  feet. 

Homestake :  Formerly  the  Wilcox  Mine.  Two  veins  with  widths 
varying  from  6  to  18  inches,  striking  northwest  and  dipping  to  the 
southwest  occur  in  the  schist.  Developments  consist  of  a  tunnel  600 
feet,  and  an  opencut  75  feet. 

North  Star:  It  is  1^  miles  southeast  of  Banner.  Two  veins  3  feet 
wide  occur  in  the  mica  schist.  They  strike  northwest  and  dip  northeast. 
Developments  consist  of  a  shaft  50  feet  deep,  with  drifts  70  feet  on 
one  vein.    On  the  other  vein  is  a  shaft  115  feet  deep. 

Bibl:  State  Mineralogist's  Reports:  (re  Homestake),  XII    p   243- 
XIII,  p,  345.     (re  North  Star),  XIII,  p.  342. 

Mo7itezuma  Mine  is  located  in  the  Rice  or  Montezuma  district,  about 
12  miles  north  of  Banner,  and  6  miles  east  of  "Warner,  on  the  slope  of 
San  Ysidro  Mountain.    The  formations  are  metamorphie  consisting  of 
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mica  schist,  gneiss,  (luartzite,  auci  limestone,  and  are  adjacent  to  a 
large  granite  area.  The  veins  strike  N.  65°  E.,  dip  70°  NW..  and  are 
well-defined  fissures  that  cut  the  rocks  both  in  strike  and  dip.  This 
group  of  claims  i.s  owned  by  the  Montezuma  Gold  Mining  Company, 
of  San  Diego,  which  did  considerable  development  on  the  property. 
At  present  idle. 

Noble  Mines  are  on  the  west  slope  of  the  Laguua  Range  of  moun- 
tains, in  what  is  known  as  the  Laguna  or  Pine  Valley  district,  about 
nine  miles  east  of  Descanso.  The  lioldings  comprise  18  claims  located 
in  Sees.  7,  8,  and  17,  T  15  S.,  R.  5  E.,  S.  B.  M.  Elevation  4200  to 
5000  feet.  Owners,  John  and  Thomas  Noble,  of  Descanso.  The  projj- 
erty  was  discovered  in  1888  by  John  Noble,  and  has  been  operated 
off  and  on  from  that  date  to  1914. 


Shaft  and  Hoist  at  Spring  Mine,  Noble  Mines,  Laguna  District, 
San  Diego  County. 

The  claims  that  have  the  most  extensive  development  are  known  as 
tlie  Eureka,  Treasury.  Bay  View,  Spring,  South  End,  Oxide,  Millsite, 
and  Telluride. 

A  series  of  parallel  veins  occur  in  a  narrow  belt  of  mica  schist  that 
strikes  northwest  and  is  about  one  mile  wide.  The  veins  that  have 
been  exploited  occur  on  the  ridges  that  lie  east  and  west  of  Noble 
Canyon.  The  most  productive  of  the.se  have  been  the  Bay  View-Eureka 
and  Treasury  veins. 

The  (piartz  mined  from  these  claims  was  hand-.sorted,  and  packed 
on  burros  to  the  mill  in  Noble  Canyon,  1^  miles  by  road.  It  is  stated 
that  the  ore  milled  $50  per  ton.  The  ore  extracted  from  the  different 
claims  on  the  property  has  paid  for  all  development,  and  the  owTiers 
have  realized  considerable  profit  from  their  operations. 
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Bay  View-Eureka  vein  strikes  N.  So""  W.  and  dips  60''  E.  and  is 
located  300  feet  east  of  tlie  west  contact  of  schist  and  granite.  It  has 
a  width  of  three  feet.  The  workings  on  the  Bay  View  claim  consist 
of  a  tunnel  driven  southeast  50  feet  on  the  vein,  and  an  oj)encut  75 
feet  in  length  above  the  tunnel.  The  ore  mined  from  these  workings 
is  said  to  have  milled  $10  per  ton  in  gold.  On  the  Eureka  claim  a  cross 
vein  6  to  12  inches  wide  strikes  N.  50'  E.  with  a  vertical  dip,  and  cuts 
the  Bay  View-Eureka  vein. 

At  the  intersection  of  these  two  veins  is  an  openeut  40  feet  in  length, 
and  a  shaft  120  feet  sunk  on  the  intersection  of  the  two  veins.  The 
ore  milled  from  these  workings  is  reported  to  have  averaged  $30  per 
ton.     The  quartz  .shows  free  gold,  galena,  and  tellurium. 

Other  workings  on  the  Eureka  claim  consist  of  two  tunnels;  one 
150  feet  long,  60  feet  below  the  surface,  and  the  other  350  feet  long, 
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Five-Stamp  Mill,  Noble  Mines,  Laguna  District,  San  Diego  County. 

150  feet  below  the  above-mentioned  tunnel.  A  shaft  at  the  mouth  of 
tunnel  No.  1  is  100  feet  deep,  with  drifts  on  the  50  and  100-foot  levels, 
and  openeuts  on  the  lode  200  feet  in  length. 

On  the  Treasury  claim,  a  tunnel  has  been  driven  southeast  330  feet 
on  the  vein  which  is  18  inches  to  2  feet  wide.  This  vein  is  300  feet  west 
of  the  Eureka  vein,  and  occurs  on  the  contact  of  schi.st  and  granite.  It 
strikes  northwest  and  dips  70°  XE.  The  hanging  wall  is  composed  of 
schist  with  granite  as  a  footwall.  Near  the  face  of  the  tunnel  is  a 
raise  125  feet  to  the  surface.  The  ore  shoot  developed  in  this  tunnel 
is  125  feet  long,  and  sloped  to  the  surface.  About  200  feet  below  this 
tunnel  a  crosscut  tunnel  was  driven  225  feet  northeast  to  cut  the 
Treasury  vein. 

On  the  top  of  the  ridge  on  the  Mt.  Lion  claim  two  shafts  have  been 
sunk  on  a  vein  which  strikes  N.  30°  W.  and  dips  75°  NE.    Width  of 
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the  vein  is  six  feet  with  a  12-inch  streak  of  pay  ore  on  the  footwall. 
Shafts  are  100  feet  deep. 

On  the  Spring  claims  is  a  shaft  200  feet  deep,  with  drifts  on  the 
60- foot  level,  80  feet:  on  the  100-foot  level,  150  feet;  on  the  200-foot 
level,  50  feet.  The  shaft  is  vertical  for  a  distance  of  80  feet,  then  on 
the  vein  for  120  feet. 

Considerable  development  work  was  done  on  the  Oxide,  First  and 
Last  Chance  claims,  whicli  are  located  near  the  east  contact  of  schist 
with  the  granite  area.  The  workings  are  caved.  The  veins  on  these 
claims  are  6  to  S  feet  wide.  The  ore  mined  from  the  Oxide  Mine  is 
reported  to  have  milled  $10  per  ton  in  gold. 

Mine  equipment  consists  of  25-h.p.  West  Coast  gas  engine  lioi.st 
located  at  the  shaft  on  the  Spring  mine. 

The  mill  is  located  on  Noble  Creek  on  the  Millsite  claim -and  consists 
of  grizzly,  ore  bin,  Blake  rock  crusher,  Challenge  ore  feeder,  five 
650-lb.  stamps,  7-foot  Lane  mill,  10-foot  amalgamating  plates,  and  2 
Frne  vanners.    Mill  is  driven  hy  a  22-h.p.  Foos  gas  engine. 

Water  .supply  is  abundant,  being  seciired  from  near  the  head  of 
Noble  Canyon,  the  flume  line  being  3500  feet  in  length,  giving  a  head 
of  200  feet  at  the  plant.  Seven  hundred  feet  of  8-inch  pipe  connect 
the  flume  with  a  Knight  -lO-inch  water  wheel.  As.say  office,  barn,  and 
living  ciuarters.     The  mines  are  operated  at  intervals  by  the  ownere. 

Bibl:  State  Mineralogist's  Report,  IX,  p.  141;  X,  p.  544;  XI,  p. 
382 ;  XII,  p.  238 ;  XIII,  p.  342 ;  XIV,  pp.  663-664. 

Oriflamme  Mine  is  located  six  miles  southeast  of  Banner  and  four 
miles  due  east  of  the  Stonewall  Mine,  in  See.  1,  T.  14  S.,  R.  4  E.,  and 
Sec.  6,  T.  14  S.,  R.  5  E.,  S.  B.  M.,  on  the  eastern  slope  of  the  Cuyamaca 
range  of  mountains.  Elevation  4500  feet.  Holdings  comprise  128 
acres.    Owner.s,  L.  S.  Spaulding  and  Herman  Ritter,  Jr.,  of  San  Diego. 

Two  veins  occur  in  a  belt  of  mica  schist,  which  is  flanked  on  the 
east  by  granite  and  on  the  west  by  a  broad  belt  of  argillaceous  slates. 
The  belt  of  schist  strikes  northwest  and  the  dip  of  the  schist  is  75^ 
to  the  northeast.  Total  length  of  the  underground  workings  is  about 
1000  feet.  The  veins  have  a  width  of  four  feet.  The  vein  C(uartz  is 
mineralized  with  pyrite  and  is  reported  to  carry  tellurides.  The 
mine  has  not  been  operated  since  1905,  but  the  owners  are  planning  to 
re-open  the  mine,  and  have  made  cyanide  tests  on  the  ore,  reporting 
a  good  extraction. 

Bibl:  State  Mineralogist's  Reports,  VI.  p.  89;  XIII,  p.  342;  XIV. 
p.  660. 

Owens  Mine  is  one-half  mile  north  of  Julian,  and  comprises  two 
patented  claims  known  as  Old  Owens  and  New  Owens;  also  the  Janet 
claim  (unpatented),  which  is  the  west  extension  of  the  two  Owens 
claims,  in  Sec.  31,  T.  12  S.,  R.  4  E.,  S.  B.  M.  Elevation  4200  feet. 
Owner  Howard  Williams,  of  Julian.  Under  lease  and  bond  to  the 
Williams  Gold  Mining  Companii ;  R.  F.  McClellan.  president;  Judge 
D.  F.  Ballard,  secretary;  E.  W.  Sawtelle.  treasurer;  Thomas  H.  Teal, 
general  manager,  Los  Angeles. 

The  property  is  developed  by  a  vertical  shaft  3.50  feet  deep.  It  is 
reported  that  two  separate  veins,  known  as  the  Owens  and  Red 
Ledge,   were  worked  through  this  shaft.     The  Red  Ledge  vein   lies 
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a  little  to  the  northeast  of  the  Owens,  and  near  the  surface  of  the 
ground  they  are  20  feet  apart.  The  strike  is  northwest  and  dip  80° 
to  the  northeast.  The  Red  Ledge  vein  was  worked  to  the  200-foot  level, 
but  the  Owens  vein  was  worked  dowu  to  the  300-foot  level  for  a  distance 
of  probably  400  feet  along  its  strike,  most  of  this  distance  being 
southeasterly  from  the  shaft.  Both  veins  are  said  to  have  an  average 
wadth  of  tliree  feet,  the  maximum  width  of  the  Owens  vein  being  4  feet. 
The  veins,  which  strike  N.  70°  W.,  and  dip  at  a  high  angle  to  the  north- 
east, are  conformable  with  the  inclosing  mica  schist.  A  10-stamp  mill 
is  on  the  property. 

The  mine  has  an  estimated  production  of  $500,000.  The  present 
company  plans  to  sink  a  vertical  shaft  on  the  Janet  claim  to  a  depth 
of  400  feet.  On  this  claim  a  crosscut  tunnel  has  been  driven  south- 
west 125  feet  to  the  Owens  vein,  and  the  vein  drifted  on  both  north- 
west and  southeast.  The  vein  exposed  is  4  to  8  feet  in  width.  Six 
men  are  employed. 

Ranchifa  Mint  is  1-J  miles  southea.st  of  Banner  at  an  elevation  of 
3300  feet.  It  comprises  160  acres  of  patented  agricultural  land,  and 
the  Elevada  claim,  also  patented,  all  in  Sees.  11  and  12,  T.  13  S., 
R.  4  E.,  S.  B.  M.    Owner,  C.  J.  Couts,  Vista,  California. 

The  formation  is  mica  schist,  striking  northwest  and  dipping  70°  NE. 
The  Ranchita  vein  is  I'eported  to  have  been  made  up  of  a  series  of 
uearlj-  parallel  quartz  lenses  which  cut  the  strike  of  the  schistose  rock 
at  an  angle  of  20°.  These  lenses  seem  to  terminate  on  reaching  a 
fault  plane  striking  east  and  west.  These  quartz  bodies  were  from  12 
inches  to  3  feet  thick,  and  are  found  4  to  5  feet  apart,  for  some  dis- 
tance along  the  fissure.  The  vein  was  developed  by  a  shaft  145  feet 
deep,  from  which  several  levels  were  run,  and  a  considerable  amount 
of  stoping.  On  the  Elevada  claim  the  vein  has  a  northerly  strike, 
and  dips  45°  W.  The  Elevada  vein  will  probably  intersect  the 
Ranchita  vein  about  500  feet  .south  of  the  Ranchita  shaft.  The  vein 
is  2  to  8  feet  wide. 

Development  consists  of  a  crosscut  tunnel  driven  west  200  feet  to  the 
vein,  with  a  drift  500  feet  south  on  the  vein.  On  the  ridge  above 
this  tunnel  an  incline  shaft  was  sunk  to  a  depth  of  160  feet.  Levels 
were  driven  at  50  and  100  feet.  Ore  is  stoped  to  the  surface.  This 
property  is  reported  to  have  produced  some  very  rich  specimen  ore. 
The  reported  production  of  the  mine  is  $150,000. 

Mine  equipment  consists  of  cars  and  tools.  A  10-stamp  mill  is  on  the 
property.    Under  option  to  W.  H.  Knowle.s,  of  San  Diego. 

Ready  Relief  and  North  Hubbard  Mines  are  situated  in  Sees.  10 
and  11,  T.  13  S.,  R.  4  B.,  S.  B.  M.,  three  miles  southeast  of  Julian  in 
the  Julian  mining  district.  Elevation  2900  feet.  The  Ready  Relief 
group,  comprising  10  claims  is  owned  by  Annie  Laurie  and  Mary  A. 
Baily  of  Julian ;  the  North  Hubbard  claim  is  owned  by  G.  W.  Hazzard 
of  San  Diego.  Total  area  225  acres.  Under  lease  and  bond  to  Lone 
Pine  Mining  and  Milling  Company,  427  Spreckels  Building,  San  Diego. 
S.  C.  Blackman,  president;  Anna  M.  Pederson,  secretary;  D.  B. 
Boyden,  superintendent. 

This  group  of  mines  has  been  one  of  the  most  productive  in  the 
Julian  district.  The  present  company  started  operations  on  the  prop- 
erty during  the  latter  part  of  1923.     The  strike  of  the  schist  belt  in 


LOS  AXGHiES  FIEU)  DIVISION. 


347 


which  the  North  Hubbard-Ready  Belief  vein  oec-urs  is  northwest  and 
varies  but  little  from  this  over  a  wide  area.  The  eonntry  rock  is  a 
dark  gray  schist,  having  a  dip  of  SO"  E.  The  vein  is  in  the  form  of 
quartz  which  has  been  subjected  to  stress,  producing  a  folding  of  the 
vein.  In  places,  several  of  these  folds  of  the  vein  lie  side  by  side. 
'Where  this  condition  occurs  the  pay  shoot  is  large.  The  thickness  of 
the  individual  rolls  varies  from  a  few  inches  to  six  feet,  and  where 
these  folds  parallel  each  other,  a  width  of  12  feet  was  noted.  The 
vein  is  in  the  form  of  a  "stringer  lead'  with  occasional  wide  lenses  of 
quartz,  and  strikes  N.  60^  W.,  dipping  70'  NE.  Width  varies  from  2 
to  6  feet.  The  quartz  is  banded,  and  shows  free  gold,  some  pyrite 
and  arsenopyrite. 

Since  the  property  was  ^-isited  in  October,  1924.  development  work 
has  been  confined  to  the  North  Hubbard  claim,  and  the  vein  has  been 
drifted  on  500  ff-et  NW.  from  the  main  crosscut  toward  the  Ready 
Relief  mine  workings.     At  this  distance  a  streak  of  high-grade  quartz 
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*  to  12  inches  wide  was  cut  on  the  hanging  wall.  This  is  stated  to 
assay  ^MOO  per  ton.  The  average  value  of  the  ore  mined  is  about  $15 
per  ton  in  gold. 

North  Hubbard  workings:  Crosscnt  tunnel  driven  southwest  200 
feet  to  the  vein,  with  drifts  500  feet  northwe&-t,  and  200  feet  southeast 
on  the  vein. 

Mine  equipment  consLsts  of  an  IngersoU-Rand  compressor,  IngersoU- 
Rand  drill  sharpener,  air  drills,  cars,  blacksmith  and  machine  shop,  and 
dwellings. 

3Iill  eqtiipment:  On  North  Hubbard  is  a  5-stamp  mill.  On  the 
Ready  Relief  is  a  50-ton  amalgamation  and  concentrating  plant.  For 
full  description  of  property  see  State  Mineralogist's  Report  XX.  p.  373. 
Six  men  employed. 

Bibl:  State  iIineralogi>?t  "s  Reports.  VI.  pp.  87-88.  VIII.  pp.  513- 
514 :  IX.  p.  147 :  X,  p.  -543 ;  XI,  pp.  378-^380 ;  XIII,  p.  344 ;  XIV, 
p.  657;  XX,  p.  373. 
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Scliley  Group  of  claims  is  located  in  the  Deer  Park  district,  10  miles 
northeast  of  Deseanso.  It  comprises  five  claims  located  in  Sees.  1  and 
12.  T.  15  S.,  R.  4  E.,  S.  B.  M.,  on  the  ridge  east  of  Indian  Creek.  A 
vein  of  quartz  four  feet  wide,  having  a  strike  of  N.  30°  W.,  and  a  dip 
80°  E.,  occurs  in  the  granite. 

Developments  consist  of  a  number  of  short  tunnels  and  shallow 
shafts  along  the  outcrop  of  the  vein  on  the  different  claims.  The 
average  value  of  the  ore  is  said  to  be  about  -l^i  per  ton  in  gold.  The 
quartz  is  oxidized  being  iron-.stained,  and  shows  occasional  bunches  of 
pyrite  and  arsenopyrite.     C.  M.  Walker  of  Deseanso,  owner. 

Silver  King  Mine  comprises  five  claims  located  in  Seas.  2  and  3,  T. 
14  S.,  R.  3  E.,  S.  B.  M.,  in  the  Boulder  Creek  mining  district,  on  the 
ridge  north  of  Kelly  Creek.  14  miles  southwest  of  Julian.  Elevation 
2.500  feet.    Owners,  George  H.  Meyer,  and  T.  E.  Merritt,  of  Julian. 

A  vein  four  feet  wide  with  a  northwest  strike  and  a  dip  45°  NE. 
occurs  in  a  belt  of  mica  schist  that  has  a  width  of  600  feet. 

Developments  consist  of  three  tunnels  and  a  shaft.  The  lower 
tunnel  has  been  driven  as  a  crosscut  130  feet  to  intersect  the  vein,  but 
lacks  70  feet.  At  a  height  of  about  150  feet  above  this  tunnel,  a 
crosscut  has  been  driven  110  feet  to  the  vein  with  70  feet  of  drifts  on  the 
vein.  Also  an  intermediate  tunnel  has  been  driven  50  feet  on  the 
vein,  and  a  shaft  50  feet  deep  located  one-fourth  mile  west  of  these 
workings.  The  (juartz  contains  galena  with  gold  and  silver  values. 
Two  men  are  employed  on  assessment  work. 

Stonewall  Mine  is  situated  on  the  south  bank  of  the  Cuyamaca  Reser- 
voir, 10  miles  south  of  Julian,  on  the  Cuyamaca  Grant.  The  grant, 
including  the  mine,  was  purchased  in  September,  1923,  by  R.  M. 
Dyar,  of  Beverly  Hills.  California,  and  A.  B.  Smith,  of  Cleveland, 
Ohio. 

The  country  rock  is  banded  mica  schist.  The  vein  strikes  N.  35° 
W.,  and  dips  65°  W.  The  mine  was  located  about  1870  and  was 
worked  for  about  five  years  prior  to  1891  by  ex-Governor  Waterman 
of  California.  It  was  the  most  productive  in  San  Diego  County,  the 
total  production  being  over  $2,000,000.  The  great  production  of  the 
bonanza  days  came  from  a  shoot  some  300  feet  long,  which  was  worked 
to  a  depth  of  500  feet.  The  vein  in  places  was  20  feet  wide.  The 
shaft  had  a  depth  of  600  feet.  The  mine  was  clo.sed  down  in  1893  and 
has  been  idle  since  that  date. 

Bibl:  State  Mineralogi.st  "s  Reports,  VI.  pt.  1,  pp.  89-90;  VIII 
pp.  515-516;  IX,  p.  143;  X,  p.  540;  XI,  p.  382;  XII,  p.  243; 
XIII,  p.  345 ;  XIV,  pp.  660-661. 
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XIII,  p.  345 ;  XIV,  pp.  660-661 


Telluride  Group  of  claims  comprises  two  claims  known  as  Blue  Jav 
and  Telluride,  in  Sec.  31,  T.  14  S..  R.  5  E.,  S.  B.  M.,  Deer  Park 
mining  district,  10  miles  northeast  of  Deseanso.  Owner,  Mrs.  James  S. 
Burns,  Guatay.  These  claims  adjoin  the  Gold  Standard  claims  on  the 
north.  Several  parallel  narrow  veins  of  quartz  occur  in  a  belt  of 
mica  schist  that  has  a  general  northwest  strike.  The  veins  are  from 
2  to  12  inches  wide,  strike  northwest,  and  dip  70°  SW.  The  quartz  is 
blue  ribbon  quartz,  mineralized  with  galena  and  pyrite.  The  ore  is 
reported  to  have  values  of  from  $15  to  $30  per  ton  in  gold. 
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Developments  consist  of  a  iTusseut  tunnel  driven  N.  40°  E.,  100 
feet.  At  30  feet  from  tlie  portal  a  narrow  vein  10  inches  in  width  is 
cut,  and  a  winze  has  been  sunk  on  the  vein  to  a  depth  of  30  feet. 
One  man  is  employed. 

Tom  Scott  Mine  comprises  one  claim  located  in  Sec.  31,  T.  12  S., 
R.  4  E.,  S.  B.  M.,  in  the  Julian  mining  district,  one-fourth  mile  north 
of  Julian.    Owner,  Chas.  W.  Curry,  of  Julian. 

Two  parallel  veins  18  inches  wide  occur  in  the  mica  schist,  and 
strike  northwest  and  dip  northeast.  Workings  consist  of  a  shaft 
225  feet  deep  and  a  tunnel  300  feet  in  length.  The  shaft  has  been 
cleaned  out  and  retimbered  to  a  depth  of  126  feet. 

Van  Wert  Mine  comprises  one  claim  located  in  Sec.  31,  T.  12  S.,  R.  4 
E.,  S.  B.  ]M.,  in  the  Julian  mining  district,  one-half  mile  northwest 
of  Julian.  Owner,  Joseph  Marks,  of  Julian.  This  is  one  of  the  first 
locations  made  in  the  Julian  district,  being  located  in  1869. 

The  workings  comprise  two  tunnels,  the  one  furthest  north  being  a 
crosscut  driven  N.  40°  E..  200  feet.  The  vein  was  intersected  at  about 
150  feet,  and  has  been  drifted  on  for  a  distance  of  about  150  feet.  The 
vein  18  inches  to  2  feet  wide  is  in  mica  schist,  strikes  N.  35°  W.,  and 
dips  60°  NE.  It  has  been  sloped  to  the  surface.  On  the  southeast 
end  of  the  claim  is  a  crosscut  tunnel  200  feet  in  length,  now  caved.  Idle. 

Victoria  Group  comprises  three  claims  located  in  See.  9,  T.  15  S., 
R.  5  E.,  S.  B.  M.,  on  the  west  slope  of  the  Laguna  Mountains,  10 
miles  east  of  Descanso.  These  claims  are  located  west  of  the  Melba 
group,  on  veins  that  are  parallel  to  the  Elizabeth  and  Rose  veins.  The 
formation  is  mica  schist.  The  workings  are  superficial,  comprising 
opencuts  and  prospect  shafts  along  the  outcrops  of  veins  that  strike 
N.  30°  W.  Width  of  veins  4  to  6  feet.  Owners,  Thomas  Blair  and 
James  McKie,  of  San  Diego. 

WiUhitc  Group  comprises  two  claims  located  in  Sec.  17,  T.  15  S.,  R. 
5  E.,  S.  B.  M.,  on  the  west  slope  of  the  Laguna  Mountains,  nine  miles 
east  of  Descanso.  Owner,  0.  D.  Willhite,  of  El  Cajon.  The  claims 
adjoin  the  Noble  Mines  on  the  southeast.  , 

The  formation  is  a  mica  schist.  A  number  of  parallel  veins  of  quartz 
occur  in  the  schist  near  the  west  contact  of  the  granite.  These  veins 
strike  northwest  and  dip  70°  NE.,  and  have  widths  varying  from  6  to 
12  feet.  A  number  of  shallow  shafts,  the  deepest  100  feet,  have  been 
.sunk  on  the  different  veins.  The  quartz  is  heavily  mineralized  with 
pyrite  and  arsenopyrite,  with  gold  and  silver  values.  Near  the  contact 
of  the  schist  and  granite  is  a  wide  outcrop  of  metamorphic  rock  and 
epidote  mineralized  with  sphalerite  (zincblende)  said  to  carry  silver 
values. 

IRON. 

A  few  depcsits  of  iron  in  the  form  of  magnetite  occur  near  Campo, 
Flinn  Springs,  and  Lakeside.  Oxidized  cappings  of  veins,  which 
through  the  oxidation  of  sulphide  ores  have  left  a  formation  of  gossan 
on  the  surface,  also  occur  near  Julian.  The  outcrop  in  Sec.  15,  south 
of  Julian  is  the  gossan  of  the  Friday  vein  which  carries  copper  and 
nickel.  An  exposure  of  gossan  also  occurs  at  the  corner  of  Sees.  34  and 
35,  T.  13  S.,  R.  2  E.,  and  Sees.  2  and  3,  T.  14  S.,  R.  2  E.,  S.  B.  M. 
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The  deposits  have  been  located  but  outside  of  assessment  work  on  the 
claims  no  development  has  been  attempted. 

Iron  Masfer  Group  of  Claims  is  located  six  miles  east  of  Lakeside 
in  T.  15  S.,  R.  1  E.,  S.  B.  M.  Eight  claims  have  been  located  by  B.  F. 
Stanwood  and  associates  of  San  Diego.  The  iron  occurs  as  magnetite 
in  the  granite.  Not  enough  development  work  has  been  done  to  deter- 
mine tJae  extent  of  the  deposit.  Two  feet  of  ore  is  exposed  in  one 
prospect  hole  of  shallow  depth. 

Lakeview  Group  of  Claims  is  located  in  T.  15  S.,  R.  1  E.,  S.  B.  M., 
on  the  south  slope  of  El  Cajon  Mountain,  three  miles  northeast  of 
Lakeside.  Elevation  2000  feet,  v  Owners,  B.  P.  Stanwood  and  asso- 
ciates, of  San  Diego. 

The  ore  occurs  as  hematite  and  magnetite.  Analysis  of  ore  is  stated 
to  show  70%  iron,  with  low  phosphorous  and  sulphur  content. 

Campo  Iron  Deposit  is  located  two  miles  west  of  Campo,  north  of  the 
highway,  in  Sec.  22,  T.  18  S.,  R.  4  E..  S.  B.  M.  The  ore  is  magnetite. 
From  a  shaft  sunk  in  decomposed  granite  a  large  number  of  pieces  of 
magnetite  have  been  extracted,  but  no  vein  has  been  found  in  place. 


This  metal  has  been  reported  in  small  quantities  at  several  points 
in  the  countv,  the  chief  occurence  beino:  2^-  miles  north  of  Vallev 
Center,  in  the  NWJ  of  Sec.  1,  T.  11  S.,  R.  2  W.,  S.  B.  M.  Here  a  vein 
of  quartz  containing  zincblende  and  galena,  with  silver  values  occurs 
in  the  mica  schist.  The  vein  is  three  feer  wide,  strikes  northwest  and 
dips  60°  SW.  The  workings  con.sist  of  a  45-foot  shaft  and  a  tunnel 
lOO  feet  in  length.  Galena  also  occurs  in  some  of  the  quartz  veins  on 
the  west  slope  of  Laguna  Mountains,  and  on  the  Telluride  claim  in  the 
Deer  Park  district. 

MANGANESE. 

A  mile  and  a  half  northwest  of  Jacumba  are  surface  indications  of 
manganese  in  the  form  of  superficial  deposits  of  the  oxide.  Some 
manganese-stained  outcrops  of  quartz  occur  in  the  vicinity  of  Campo. 
It  does  not  appear  as  if  these  deposits  will  be  of  commercial  importance 
due  to  the  high  silica  content. 

Jacumba  Manganese  Group  of  claims  is  located  one  mile  northwest 
of  Jacumba  in  Sees.  5  and  6,  T.  IS  S.,  R.  8  E.,  S.  B.  M.  Elevation 
2900  feet.  Eight  claims  have  been  located  by  B.  F.  Stanwood  and 
associates  of  San  Diego.  A  number  of  silicified  outcrops  with  a  general 
northwest  strike  occur  in  the  granite.  At  a  number  of  points  these 
outcrops  are  heavily  mineralized  with  manganese  oxides.  Analysis  of 
ore  extracted  from  different  prospect  holes  is  reported  as:  Manganese, 
7%  to  22% ;  Iron,  14% ;  Silica,  16%  to  25%. 

MOLYBDENUM. 

Molybdenite  has  been  found  at  several  points  in  the  euuuty.  It 
occurs  disseminated  in  flakes  and  small  ma.sses  in  a  micaless  trranite 
or  aplite  which  appears  to  be  in  dikes  in  the  surrounding  "biotite 
granite.  The  principal  deposits  are  situated  northwest  of  Ramona ;  also 
occurrences  are  noted  at  several  points  between  Campo  and  Julian. 
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During  1916-1917  imicli  activity  was  shown  in  the  development  of  these 
deposits  on  account  of  the  market  value  of  the  metal  caused  by  the 
World  War.  At  present  writing  none  of  the  deposits  are  being  worked. 
Molybdenite  (MoS,),  molybdenum  sulphide,  contains  41%  sulphur 
and  59%  molybdenum.  The  principal  value  of  molybdenum  lies  in 
its  steel  hardening  qualities.  Therefore  its  principal  markets  ai"e  in 
the  eastern  steel  centers.  Molybdenum  steel,  containing  from  6%  to 
10%  of  the  metal  is  used  for  highspeed  cutting  tools,  propeller  shafts, 
rifle  barrels  etc.  It  is  used  with  tungsten  in  electric  lamp  filaments, 
and  in  electric  furnaces.  The  market  quotation  at  San  Francisco  in 
June,  1918.  was  $1.25  i)er  pound  for  90%,  MoS.,.  Quotation  July  4, 
1925,  wa.s  85%  MoS,,  S0(j!  per  lb. 

Campo  Molybdenum  Deposit  is  on  the  ridge  west  of  Campo  in  Sec. 
9,  T.  18  S.,  R.  5  E.,  S.  B.  M.  Elevation  2650  feet.  The  molybdenite 
occurs  disseminated  in  flakes  and  small  masses  in  an  aplite  dike  in 
biotite  granite. 

Ramona  Molyhdinmn  Deposits  are  the  most  important  occurrences 
of  molybdenite  in  the  county,  and  considerable  development  was  done 
on  the  various  surface  outcrops  which  are  located  from  5  to  8  miles 
west  and  southwest  of  Ramona.  on  a  ridge  south  of  San  Pasqual 
Valley.  The  different  deposits  in  this  area  were  described  in  State 
Mineralogist's  Report  XVII,  pp.  379-380,  so  only  brief  mention  of 
these  will  be  made  in  this  report. 

Bovr  Molybdenum  Deposit  is  located  six  miles  west  of  Ramona  in 
Sees.  3  and  10,  T.  13  S.,  R.  1  W.,  S.  B.  M.  Owner,  Mrs.  E.  M.  Bour, 
118  Harrison  Avenue,  San  Diego.  This  is  the  most  important  deposit 
in  the  county,  and  upon  which  the  most  development  work  has  been 
done. 

Molybdenite  occurs  in  flakes  and  small  masses  in  an  aplite  dike  30 
to  200  feet  wide  and  1500  feet  in  length.  Two  well-defined  shoots  of 
ore  have  been  developed  by  opencuts  about  100  feet  in  length,  and 
]5  feet  deep  on  the  crest  of  the  hill.  The  ore  extracted  from  these 
workings  is  said  to  have  carried  an  average  of  0.5%  to  1%  molybdenum 
sulphide. 

Developments  consist  of  a  crosscut  tunnel  240  feet  in  length,  driven 
to  cut  the  dike.  The  molybdenite  is  very  unevenly  distributed  through- 
out the  rock,  the  greater  part  of  the  aplite  dike  being  barren,  and  the 
mineral  is  only  concentrated  at  various  points  along  this  dike.    Idle. 

Judson  Ranch  Deposit  is  situated  five  miles  west  of  Ramona  in  Sees. 
1  and  12,  T.  13  S.,  R.  1  W.,  S.  B.  M.,  and  is  one  mile  west  of  the  Bour 
Mine.  Molybdenite  occurs  in  an  aplite  dike  in  surrounding  granite, 
and  strikes  east  with  a  dip  south.  The  dike  has  a  width  of  50  to  100 
feet.  The  molybdenite  occurs  in  a  zone  20  feet  wide,  and  is  unevenly 
distributed,  the  greater  part  of  the  rock  being  barren. 

Woolsey  Molyhdenilc  Deposit  is  eight  miles  southwest  of  Ramona 
and  one-half  mile  southeast  of  Shady  Dell  Ranch  on  the  highway  to 
San  Diego.  The  molybdenite  occurs  hci-e  in  flakes  and  masses  dis- 
tributed through  a  biotite  granite. 

Molybdenite  also  occurs  on  the  Harvey  Ranch  in  Sec.  19,  T.  15  S., 
R.  2  E..  S.  B.  M.,  11  miles  east  of  Lakeside,  in  small  flakes  in  aplite, 
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and  on  Mayer's  Ranch  on  the  north  side  of  Cottonwood  Creek,  four 
miles  southeast  of  Dulzura. 

NICKKL. 

Nickel  produced  in  the  United  States  is  derived  principally  as  a 
bv-produet  from  the  eleetrolitic  refining  of  copper.  The  proportion 
of  nickel  comine  from  the  domestic  copper  ores  is  undetermined  but 
small.  The  bulk  is  produced  in  Canada  and  comes  to  the  United 
States  in  the  form  of  a  rich  copper-nickel  matte  from  which  the 
refined  nickel  is  produced.  More  than  enough  to  supply  the  needs  of 
the  United  States  is  imported  for  refining  and  the  balance  is  exported. 
Xo  nickel  is  produced  commercially  in  California.  One  of  the  prin- 
cipal ores  is  the  nickel-bearing  iron  sulphide,  pyrrhotite.  It  also 
occurs  with  copper  ores,  or  combined  with  arsenic  or  sulphur  or  both. 
It  is  also  the  constituent  of  several  cobalt  ores,  and  is  obtained  as  a 
by-product  in  the  smelting  of  lead  and  copper  ores.  Pyrrhotite 
(Fe-Ss).  iron  sulphide,  contains  60.5'~'f  Fe  and  39.5%  S..  and  is  often 
a  valuable  ore  of  nickel,  containing  from  3  to  5%  of  this  metal.  In 
the  Friday  iDne  near  Julian  the  ore  consists  mainly  of  pjTrhotite 
carrying  i^c  to  5%  nickel. 

Friday  Mine  is  located  four  miles  southwest  of  Julian  in  the  SW^ 
of  Sec.  15.  T.  13  S..  R.  4  E..  S.  B.  M.  Owner.  Friday  Copper  Mining 
Company;  Frank  Brown,  president.  American  National  Bank  Building, 
San  Diego. 

On  the  surface  the  outcrop  of  the  vein  is  an  iron  gossan  consisting 
chiefly  of  limonite.  This  iron  gossan  capping  strikes  east,  has  a  width 
of  25'  to  50  feet,  and  can  be  traced  west  one-fourth  of  a  mile  to  the 
Gibson  property  on  Sec.  16.  In  the  upper  workings  of  the  mine,  copper 
sulphides  and  carbonates  with  a  trace  of  nickel  are  present.  The  ore- 
body  is  developed  by  a  vertical  shaft  which  is  in  gossan  for  60  feet. 
The"  shaft  is  vertical  for  a  depth  of  130  feet.  From  the  130-foot  level 
the  shaft  is  sunk  on  an  incline  of  70"  for  a  distance  of  45  feet.  On 
the  130-foot  level  an  orebody  60  feet  long  and  20  feet  wide  was  devel- 
oped. It  lies  near  the  contact  of  gabbro  and  schist,  and  in  places  is 
inclosed  in  gabbro.  On  the  175-foot  level  only  a  small  lens  of  ore  was 
encountered.  The  ore  consists  mainly  of  pyrrhotite,  but  also  contains 
pjTite  and  an  ii-on-nickel  sulphide,  and  is  accompanied  by  small 
quantities  of  calcite  and  amphibole. 

Analysis  of  ore  made  by  Dearborn  Chemical  Company,  of  Chicago, 
Illinois,  is  as  follows : 

SUica  (SiO.)   : 4.80% 

Iron     (Fe) 38.65% 

Xickel     (Xi) 4.34% 

Cobalt     (Co) 257% 

Arsenic   (As) 5.95% 

Sulphur    (S) 35.49% 

Copper    (On) Trace 

,Assay  of  selected  ore  said  to  carry  22%  nickel. 

The  mine  was  originally  developed  as  a  copper  property,  but  the 
ore  encountered  in  the  underground  workings  shows  only  a  trace  of 
copper.  During  the  early  part  of  1924  the  property  was  under  lease 
to  Allen  R.  Partridge  and  associates,  of  Los  Angeles,  who  installed  a 
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small    fiiruaee,    but   their    process    of   treatment    was    not    successful. 
After  a  short  time  operations  were  suspended.    Idle. 

Bibl:  State  Mineralogist's  Reports,  XIV,  pp.  666-667;  XVII,  pp. 
380-381.     U.  S.  Geol.  Survey  Bull.  640-D. 


Silver  occurs  iu  the  county  associated  with  copper  and  gold  ores, 
lu  addition  to  the  silvei'-lead  ore  at  Valley  Center,  silver  occiirs  in 
quartz  veins  on  the  Willhite  Group  of  claims,  south  of  the  Noble  Mines 
in  tlie  Pine  Valley  district. 

TIN. 

Two  occurrences  have  been  noted  in  northern  San  Diego  County. 
Crystals  of  cassiterite  were  found  there  associated  with  blue  tourmaline 
crystals,  amblygonite.  and  beryl.  Xo  commercial  quantity  has  been 
developed ;  only  .small  pockets  have  been  taken  out.  It  is  reported 
that  placer  miners  working  the  gulches  on  the  east  slope  of  Laguna 
ilountain  have  found  small  grains  of  cas.siterite  or  oxide  of  tin  in  the 
black  sand. 

TUNGSTEX. 

Tungsten  ore  in  the  form  of  scheelite  (calcium  tuugstate)  occurs 
a.ssociated  with  gold  quartz  veins  in  the  Deer  Park  district.  The  most 
recent  discovery  was  made  on  the  Gold  Standard  group  of  claims.  It 
also  occurs  in  the  Aguanga  Mountains  near  Oak  Grove  Valley  in  the 
northern  section  of  the  coiiuty  near  the  Riverside  County  line.  Here 
some  production  has  been  made  from  the  Oak  Grove  Tungsfrn  Mine, 
owned  by  Bert  Simmons  and  J.  Wentworth.  of  Aguanga. 

The  metal  tungsten  is  used  mainly  in  the  steel  industry  and  iu  the 
manufacture  of  electrical  appliance.-;,  including  the  well  known  tungsten 
tilament  lamps.  Because  of  its  resistance  to  corrosion  by  acids,  it  is 
valuable  in  making  certain  forms  of  chemical  apparatus.  Its  employ- 
ment in  tool-steel  alloys  permits  the  operation  of  cutting  tools,  such 
as  in  lathe  work,  at  a  speed  and  temperature  at  which  carbon  steel 
would  lose  its  temper.  These  are  known  as  'high  speed  steels,'  and 
tungsten  forms  about  20%  of  .such  steel  tools. 


This  metal  occurs  in  small  amounts  in  the  county,  being  associated 
with  lead  ore  as  sphalerite  (zincblende)  in  gold-quartz  at  the  Descanso 
Mine  near  Descanso.  It  is  also  found  associated  with  lead  at  Valley 
Center,  and  in  epidosite  on  the  San  Vicente  Grant.  It  also  occurs 
in  Deer  Park  and  Laguna  districts  associated  with  other  sulphide  ores. 

NON-METALLIC  MINERALS. 

The  rapid  growth  of  the  cities  on  the  Pacific  Coast,  and  especially 
the  city  of  San  Diego,  which  has  increased  from  a  population  of  74,500 
(1920  census)  to  an  estimated  population  of  135,000  has  caused  an 
increasing  demand  for  both  industrial  and  structural  materials.  San 
Diego  County  has  a  great  variety  of  commercial  minerals  which  are 
used  locally,  and  a  large  tonnage  of  both  industrial  and  structural 
materials  are  shipped  north  to  the  manufactm-ing  centers  along  the 
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Pacific  Coast.  Deposits  of  granite,  marble,  and  limestone  are  dis- 
tributed throughout  this  countj',  and  transportation  and  other  facili- 
ties are  gradually  being  extended  so  that  the  growing  demand  may  be 
met.  Crushed  rock  production  is  yearly  becoming  more  worthy  of 
consideration  due  to  the  strides  recently  made  in  the  use  of  concrete, 
as  well  as  the  activity  in  building  good  roads.  The  most  important 
recent  developments  in  feldspar  deposits  have  taken  place  in  the  county 
where  lai-ge  deposits  of  massive  high-grade  spar  are  being  opened  up. 
These  deposits  are  unusually  free  from  black  mica  and  other  deleterious 
iron-bearing  minerals  objectionable  in  pottery  work.  The  more  import- 
ant of  these  minerals  thas  far  exploited  as  shown  by  the  output  are  clay, 
feldspar,  gems,  granite,  mineral  water,  marble,  fuller 's  earth,  and  silica. 

CLAY. 

San  Diego  County  contains  deposits  of  both  pottery  clay,  and  clays 
suitable  for  the  manufacture  of  brick  and  tile.  Extensive  exposures 
of  Eocene  Tertiary  clay  and  shale  occur  near  the  coast,  and  a  number  of 
deposits  from  Carlsbad  south  to  Ladrillo  have  been  developed  on  a 
commercial  scale.  Commercial  deposits  of  fire  clay  have  been  devel- 
oped six  miles  east  of  Cardiff.  The  exposures  of  clay  or  shale  in  the 
bluffs  of  Rose  Canyon  and  extending  for  a  distance  of  some  three 
miles  north  from  Ladrillo  Station  to  Linda  Vista  have  been  developed 
and  worked  for  years  by  the  local  brick  companies.  These  deposits  are 
extensive,  and  will  readily  supply  the  increased  demand  for  the  manu- 
facture of  brick  and  tile.  The  deposits  are  within  close  proximity  to 
the  Atchison,  Topeka,  &  Santa  Fe  Railroad.  A  more  detailed  report 
on  the  clay  resources  is  being  prepared  for  the  Bureau  by  Mr.  W.  P. 
Dietrich 

El  Cajon  Kaolin  Deposit  is  located  on  Cajon  Mountain,  at  an  eleva- 
of  2500  to  2700  feet,  4^  miles  northeast  of  Lakeside.  Owner,  Amer- 
ican  Pottery  Company,  of  Los  Angeles.  Holdings  comprise  two  claims 
in  T.  14  S.,  R.  2  E.,  S.  B.  M.  The  clay  is  an  impure  white  kaolin,  con- 
taining varying  amounts  of  grit.  It  has  been  exposed  at  various 
jjoints  on  the  mountain,  and  appears  to  occur  in  a  zone  that  has  a 
general  northeast  strike. 

The  deposit  is  developed  by  a  number  of  tunnels  and  shafts,  the 
main  working  tunnel  being  driven  northwest  75  feet,  and  is  50  feet 
below  the  surface.  This  tunnel  has  exposed  a  stratum  of  kaolin  50  feet 
thick,  and  near  the  face  of  this  tunnel  is  six  feet  of  fairly  plastic 
material.  The  deposit  was  developed  and  worked  in  1914  and  1916 
by  the  California  Clay  Products  Company  with  a  plant  at  National 
City.  The  material  was  packed  by  mules  over  a  trail  to  a  point  on 
the  San  Diego  River,  and  then  hauled  by  wagon  to  Lakeside.  Due 
to  its  inaccessibility,  outside  of  annual  assessment  work,  there  has  been 
no  work  on  the  deposit  since  1916. 

Analysis  of  Selected  8ami>le  hy  Smith-Emery  Company. 

Silica   49.14% 

Tron   Oxide , 1.44% 

Aluminum  Oxide ' 31.26% 

Calcium  Oxide O.S9% 

Magnesium   Oxide ' 0.20% 

Sodium    Oxide - 0.51% 

Loss  by  ignition 16.52% 
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Brick  and  Tile  Manufacturers. 

California  Clay  Products  Compawy  and  Mission  China  Company; 
Victor  Kremer,  president ;  R.  B.  Keeler,  secretary.  Offices  315  Western 
Mutual  Life  Building,  Los  Angeles.  This  company  owns  a  deposit 
of  tire  clay  located  in  Sec.  4,  T.  13  S.,  R.  3  W.,  S.  B.  M.,  five  miles 
northeast  of  Cardiff.  The  holdings  of  the  California  Clay  Products 
Company  consist  of  the  Pearl  and  the  Dorothy  placer  claims  com- 
prising 40  acres;  the  Mission  China  Company  owns  two  adjoining 
claims  known  as  the  Robert  Charles  and  the  Thomas  Hewitt,  also  40 
acres. 

The  clay  is  a  white,  semi-plastic  fire  clay.  It  does  not  develop 
sufficient  plasticity  to  be  used  alone,  and  is  of  value  principally  for 
its  refractory  qualities.  A  number  of  test  pits  and  benches  have 
been  dug,  exposing  the  clay  over  a  considerable  area.  Mining  is  being 
done  on  the  Pearl  claim,  where  a  small  opencut  has  been  excavated. 
The  exposed  bank  of  clay  is  10  to  12  feet  high. 

Material  from  the  opencut  is  trammed  to  a  loading  bin,  from  which 
it  is  hauled  by  trucks  to  Carlsbad.  One  carload  per  week  is  being 
shipped.  The  material  goes  both  to  the  company's  plant  at  Los 
Angeles,  and  to  the  Vitrified  Products  Company's  plant  at  San  Diego. 
These  companies  are  controlled  by  the  Victor  Kremer  Enterprises. 

Los  Angeles  Pressed  Brick  Company:  Howard  Frost,  president;  H.  B. 
Potter,  secretary.     Offices,  Frost  Building,  Los  Angeles. 

This  company  owns  a  deposit  of  fire  clay  on  the  same  bed  as  that 
being  worked  by  the  Vitrified  Products  Company  of  San  Diego,  on  the 
east  side  of  a  low  hill  on  which  the  clay  occurs.  It  adjoins  the  Vitri- 
fied Clay  Products  Company  deposit  on  the  southwest. 

The  clay  bank  is  exposed  by  an  opencut  with  a  30-foot  bank.  The 
clay  is  a  white,  semi-plastic  material,  being  more  uniform  in  character 
than  on  either  of  the  other  two  develoi^ed  properties  in  the  district, 
but  is  somewhat  sandy  in  places,  and  the  iron  content  varies.  The  clay 
from  the  opencut  is  transported  in  cars  to  the  loading  bin,  from  which 
it  is  hauled  by  motor  truck  to  Cardiff. 

The  production  is  three  to  four  cars  per  week  for  part  of  the  year, 
the  annual  production  being  100  to  150  cars  per  year.  The  product  is 
.shipped  to  the  Los  Angeles  plant  of  the  company,  and  is  used  in  the 
manufacture  of  face  brick. 

Morris  Clay  Deposit;  H.  T.  Morris,  of  Escondido,  owner.  This 
deposit  is  located  one  mile  south  of  Richland  Station  on  the  Escondido 
branch  of  the  Santa  Fe  Railroad. 

The  clay  occurs  in  a  low  hill,  and  is  covered  with  black  adobe  soil. 
The  deposit  is  15  feet  in  thickness  and  underlies  several  acres  of  land. 
It  has  not  been  developed,  therefor  good  exposures  of  fresh  clay  are 
lacking. 

Morton  Clay  Deposit;  G.  H.  Morton,  Elsinore,  owner.  This  deposit 
lies  three  miles  east  of  Farr  Siding,  on  the  Santa  Fe  Railroad,  one  mile 
south  of  Carlsbad.  Holdings  comprise  30  acres.  The  clay  is  said  to  be 
a  white,  plastic,  vitrifying  clay,  slightly  iron-stained.  The  deposit 
has  not  been  developed  to  determine  jtsj  extent  nor  the  quality  of 
the  clay. 
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National  Brick  Company;  William  Mulford,  president ;  Edward 
Harrie,  Jr.,  secretary.  Offices  and  plant  are  located  at  24tli  Street 
and  National  Boulevard,  National  City.  The  holdings  of  the  company 
comprise  13  acres,  under  lease  from  S.  Christian,  of  National  City.  The 
company  is  manufacturing  common  red  brick  from  adobe  clay.  The 
clay  is  hauled  by  scrapers  to  a  hopper,  from  which  it  passes  to  a  set  of 
rolls  where  the  clod.s  are  broken  up.  It  is  then  conveyed  over  a  belt 
conveyor  to  a  pugmill,  from  which  it  passes  to  a  brick  press. 

The  brick  is  dried  in  sheds.  The  dried  brick  are  tired  in  open  oil- 
fired  kilns.  The  plant  is  driven  by  a  50-h.p.  electric  motor,  and  has 
a  capacity  of  36,000  brick  per  day.    Fifteen  men  are  employed. 

Pacific  Clay  Products  Company;  Wm.  Lacy,  president;  W.  R.  Paw- 
cett,  secretary;  Robert  Linton,  general  manager.  Offices,  New  Cham- 
ber of  Commerce  Building.  Los  Angeles. 


Pacific   Clay  Products   Company's  clay  pit  near  Farr   Siding    (Carlsbad),   San 
Diego  County.     Photo  by  W.  F.  Dietrich. 

The  deposit  is  located  three  miles  east  of  Farr  Siding,  on  the  Santa 
Fe  Railroad.  The  property  was  formerly  part  of  the  Kelley  Ranch, 
and  comprises  25  acres. 

The  clay  beds  are  exposed  on  a  low  rounded  hill.  The  upper  10 
to  15  feet  consists  mainly  of  a  white,  plastic,  vitrifying  clay  that  is 
slightly  iron-stained.  LTnderlying  the  bed  of  white  clay  is  a  bed  of 
mixed  yellow  and  blue  plastic  clay  of  undetermined  thickness.  The 
clay  has  been  prospected  by  means  of  a  number  of  test  pits  on  the 
property.  The  mining  is  done  with  horse  scrapers  and  plows,  and 
with  a  wheelscraper  drawn  by  a  tractor.  A  bench  has  been  established 
for  mining  the  upper  bed  of  white  material  separately  from  the  yellow 
and  blue.  The  exposed  bank  of  white  clay  is  275  feet  long.  The 
present  production  is  20,000  tons  per  year  and  is  hauled  to  Farr 
Siding  by  trucks. 

San  Diego  Brick  and  Tile  Company;  Wm.  Rotfe,  president.  This 
company  controls  100  acres  of  land  in  Rose  Canyon.     The  material 
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used  is  an  Eocene  clay  and  Tertiary  sliale,  which  is  for  the  most  part 
thin-bedded,  moderately  hard,  and  yellowish  gray  iu  color.  The  clay 
pit  and  plant  are  on  the  west  side  of  the  canyon.  The  clay  is  scraped 
into  chutes  alongside  of  the  Rose  Canyon  Road,  at  a  point  50  feet 
vertieall.y  above  the  yard.  The  clay  bank  exposed  is  about  75  feet 
high,  and  300  feet  long.  Practically  no  overburden  is  present.  The 
clay  from  the  chutes  is  hauled  by  cars  to  the  dry  pan  and  stiff  mud 
machine.  The  dry  press  has  a  capacity  of  20,000  brick  per  day.  The 
brick  are  dried  partly  in  the  open  air  and  partly  under  sheds,  and 
are  fired  in  open  oil-fired  kilns.  This  company  manufactures  common 
brick  and  hollow  building  tile.  The  plant  is  operated  as  required  to 
supply  local  demand. 

Union  Brick  Company;  J.  C.  Rice,  secretary,  San  Diego.  The  com- 
pany's plant  is  located  in  Rose  Canyon,  10  miles  north  of  San  Diego. 
The  clay  mined  is  from  exposures  of  Eocene  Tertiai-y  clay  and  shale  in 
the  bluff's  of  Rose  Canyon.  It  is  thin-bedded,  hard,  and  yellowish  in 
color,  forming  a  bank  50  feet  or  more  in  height.  Underlying  this 
material  is  a  bed  of  plastic  clay  or  shale,  blue-gray  in  color. 

The  clay  is  mined  by  Fordson  Tractors  and  scrapers  which  dump 
the  material  into  a  chute  leading  to  the  brick  yard  in  the  bottom  of  the 
canyon.  The  plant  is  equipped  with  dry  pan  and  two  presses;  bricks 
are  burned  in  oil-fired  field  kilns.  Fuel  oil  is  used  for  burning,  and 
electric  power  for  operating  pre.sses. 

Vitrified  Products  Corporation;  Victor  Kremer,  president ;  Ceorge 
W.  Kumer,  general  manager;  John  F.  Keenan,  superintendent.  Office, 
523  Spreckels  Building,  San  Diego.  This  company  ow-ns  clay  depo.sits 
at  Cardiff  and  Linda  Vista. 

The  Cardiff'  deposit  is  located  five  miles  northeast  of  Cardiff',  a  sta- 
tion on  the  Santa  Fe  Railroad,  in  Lot  18,  Rancho  Las  Eneinitas,  and 
comprises  16.6  acres.  The  fire  clay  has  been  exposed  on  the  east  and 
west  sides  of  a  small  hill  by  two  openeuts  with  a  bank  of  15  to  20  feet. 
This  bed  is  from  10  to  12  feet  thick,  and  is  overlain  by  a  thin  layer 
of  soil  and  yellow,  sandy  clay.  The  beds  are  nearly  horizontal. 
Underlying  the  fire  clay  is  a  bed  of  soft,  loosely  consolidated  sandstone, 
containing  clay  as  a  filling  material.  The  fire  clay  is  moderately  hard 
and  varies  in  color  from  a  buff  to  blue-gray  and  light  purpled  The 
production  varies  according  to  the  demand,  one  to  two  ears  per  week 
being  mined  and  shipped  from  a  siding  one  mile  south  of  Cardiff. 

The  Linda  Vista  deposit  is  located  on  the  south  side  of  the  .santa  Fe 
Railroad,  about  two  miles  north  of  Linda  Vista  Station,  in  Sec.  9, 
T.  15  S.,  R.  3  W.,  S.  B.  M.  Holdings  consist  of  300  acres,  most  of 
which  is  underlain  by  clay  beds.  The  deposit  has  been  opened  up  by 
a  clay  pit  300  feet  in  length  and  50  feet  high,  adjacent  to  the  rail- 
road tracks.  The  material  being  mined  is  a  clay  shale-.  Interbedded 
in  the  shale  are  beds  of  siliceous  sandstone,  about  12  inches  thick. 
The.se  are  sorted  from  the  clay  wherever  possible.  The  clay  is  light 
yellow  in  color,  with  iron  staining  in  the  bedding  planes.  The  over- 
burden varies  from  one  to  three  feet  in  thiekue.ss.  The  total  thick- 
ness of  the  clay  beds  i.s  probably  not  less  than  100  feet.  The  produc- 
tion is  from  200  to  300  tons  per  week,  and  is  shipped  over  the  Santa 
Fe  Railroad  to  the  company's  plant  at  Old  Town,  San  Diego. 
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The  brick  and  tile  plant  has  a  grinding  capacity  of  200  tons  per 
day,  producing  50,000  common  brick  and  50,000  hollow  tile  per  day. 
The  hollow  tile  and  building  tile  are  made  by  mixing  25%  of  the 
Cardiff  fire  clay  with  75%  of  the  Linda  Vista  clay  shale.  The  company 
is  manufacturing  hollow  building,  and  wall  tile,  flue  lining,  face,  build- 
ing, sewer,  vitrified,  and  fire  brick.  They  also  produce  electric  conduit 
pipe,  and  vitrified  sewer  pipe.  A  full  description  of  the  plant  is  con- 
tained in  the  State  Mineralogist's  Report    XX,  pp.  369-370. 

FELDSPAR. 

San  Diego  County  contains  large  deposits  of  massive,  high-grade 
feldspar,  which  is  unusually  free  from  black  mica  and  other  deleterious 
iron-bearing  minerals.  San  Diego  and  River.side  counties  are  furnish- 
ing practically  all  the  feldspar  produced  in  California  at  the  present 
time.  The  principal  deposits  that  have  been  opened  up  are  in  the 
vicinity  of  Campo,  Dos  Cabeza.s,  Lakeside,  and  Jacumba.  Probably 
the  largest  deposit  in  the  state  is  located  in  the  Campo  district,  being 
operated  on  an  extensive  scale  by  the  Pacific  Sanitary  Manufacturing 
Companij,  of  Richmond,  California. 

Feldspar  is  used  in  the  ceramic  industry,  principally  in  pottery, 
porcelain,  and  enamel  wares,  also  enamel  brick  and  tile,  being  a  con- 
stituent of  both  the  body  and  the  glaze,  but  more  especially  the  latter. 
The  requirements  of  the  pottery  trade  demand  that  in  general  the 
percentage  of  free  silica  associated  with  the  feldspar  be  less  than  20% 
and  in  some  cases  the  potteries  specify  less  than  5%.  An  important 
factor  also  is  the  iron-bearing  minerals,  such  as  biotite  (black  mica), 
garnet,  hornblende,  and  black  tourmaline  which  are  frequentl.y  present 
in  pegmatites  and  granites.  Feldspar  for  pottery  use  should  be  prac- 
tically free  from  these.  The  white  potash  mica,  muscovite,  is  not 
particularlj^  ob.iectionable  except  that,  being  in  thin,  flexible  plates, 
it  does  not  readily  grind  to  a  fineness  rec|uired  for  the  feldspar. 
Present  quotations  are  from  $4  to  -tlO  per  ton  crude,  according  to 
quality. 

Dehesa  Cornwall  St  one  Deposit  is  an  extensive  deposit  located  in  Sec. 
27,  T.  16  S..  R.  1  E.,  S.  B.  M.,  on  the  north  slope  of  McGinty  Mountain, 
southwest  of  Dehesa.  The  American  Encaustic  Tiling  Company,  Los 
Angeles,  mines  and  ships  a  large  tonnage  of  this  I'ock  to  its  plant  at 
Los  Angeles.  The  material  mined  is  a  feldspathie  rock  which  resembles 
orthoclase,  but  it  is  much  lower  in  potash.  It  is  called  'Cornwall  stone.' 
due  to  its  similarity  to  rock  mined  at  Duroe,  Cornwall,  England.  The 
product  is  hauled  by  motor  truck  to  El  Ca.jon,  a  station  on  the 
Cuyamaca  branch  of  the  San  Diego  and  Arizona  Railroad,  a  distance 
of  seven  miles. 

Analysis  by  company  chemist. 

Silica   77.68% 

Alumina    15.97% 

Lime    2.80% 

Iron   0.13% 

Manganese    0.73% 

Alkalies  2.04% 

99.34% 
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Dos  Cabezas  Feldspar  Deposits  are  located  in  Sec.  22,  T.  16  S.,  R. 
8  E.,  S.  B.  M.,  one  mile  north  of  Dos  Cabezas  Siding,  on  the  San 
Diego  and  Arizona  Railroad.  Owners  are  M.  C.  and  M.  A.  Turner 
and  associates,  of  San  Diego.  Exposures  of  feldspar  occur  here  at 
various  points  along  pegmatite  dikes  in  the  granite.  These  deposits 
of  spar  are  undeveloped  but  the  passibilities  look  favorable  for  the 
development  of  a  tonnage,  as  the  outcrops  are  numerous  and  extensive. 
At  one  place  an  opencut  has  developed  14  feet- of  spar  which  is  of 
good  quality,  and  unusually  free  from  impurities  such  as  black  mica, 
hornblende  and  iron. 

Lakeside  Feldspar  Deposit  is  located  in  Sec.  35,  T.  15  S.,  R.  1  E., 
S.  B.  M.,  five  miles  east  of  Lakeside.  Owners,  M.  C.  and  M.  A.  Turner, 
923  G  Street,  San  Diego.  This  deposit  is  developed  by  opencuts,  and 
shows  .six  feet  of  spar  associated  with  silica.  It  occurs  along  a 
pegmatite  dike  in  the  granite,  and  the  feldspar  outcrops  at  a  number 
of  points  within  a  distance  of  one  mile  along  its  general  strike.  The 
quality  of  spar  is  said  to  be  good,  with  a  high  potash  content.  A  con- 
siderable tonnage  has  been  shipped. 

Marden  Feldspar  Deposit  is  located  five  miles  northwest  of  Jacumba. 
The  holdings  comprise  15  claims  located  along  an  outcrop  of  feldspar 
and  silica  that  can  be  traced  for  a  distance  of  five  miles.  The  spar  is  of 
good  quality.  Two  hundred  tons  of  spar  and  50  tons  of  clear  silica 
have  been  mined.  Both  are  being  shipped  to  Los  Angeles.  Jack 
Marden,  National  City,  owner. 

Moore  Feldspar  Deposit  is  located  in  See.  36,  T.  17  S.,  R.  8  E., 
S.  B.  ]\L,  four  miles  east  of  Jacumba.  Holdings  eompri.se  30  acres 
owned  by  Armon  Moore  of  Los  Angeles.  Feldspar  showing  a  width 
of  from  2  to  4  feet,  associated  with  quai-tz  is  exposed  in  an  opencut. 
Fifty  tons  of  spar  of  good  quality  are  on  the  dump. 

Mijkranfz  Feldspar  Deposits.  Feldspar  and  silica  outcrops  occur  on 
the  San  Vicente  Grant,  four  mile.s  south  of  Ramona.  In  shallow 
opencuts  made  along  the  different  outcrops,  some  spar  of  good  <iuality 
has  been  exposed.    Owner,  J.  W.  Mj'krantz,  of  Ramona. 

Osborne  Feldspar  Deposit  is  located  1^-  miles  west  of  Campo,  and 
about  one  mile  north  of  the  San  Diego  and  Arizona  Railroad.  A 
number  of  claims  have  been  located  along  extensive  outcrops  of  spar. 
The  material  exposed  is  of  good  quality.  R.  C.  Osborne  of  Ocean-side, 
owner. 

Pacific  Sanitanj  Porcelain  Company  of  Richmond,  California,  F.  A. 
Kales,  manager,  owns  and  operates  one  of  the  largest  feldspar  deposits 
so  far  developed  in  the  county,  and  probably  the  largest  in  California. 
The  deposit  is  located  on  a  ridge  south  of  Cottonwood  Creek,  about 
five  miles  north  of  Campo. 

A  ma.s.sive  outcrop  of  silica  and  feldspar  occurs  in  the  granite,  and 
is  from  300  to  500  feet  wide.  It  strikes  northeast  and  extends  for  a 
distance  of  1600  feet.  The  deposit  has  been  opened  up  by  an  opencut 
200  feet  in  width,  and  about  75  feet  in  height.  The  top  of  the  outcrop 
is  about  500  feet  vertically  above  the  floor  of  the  opencut.  The  spar 
exposed  in  the  face  of  the  opencut  is  massive  and  of  good  quality, 
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being  free  from  impurities.  Intermixed  with  this  are  veins  and 
boulders  of  quartz,  which  are  sorted  out  when  mined.  The  spar  is 
loaded  in  cars,  and  trammed  to  an  incline  chute  which  delivers  it  to 
a  40-ton  storage  bin.  In  this  chute  there  is  a  section  of  ^-mesh  screen, 
to  eliminate  dust  and  tine  material.  From  bins  the  material  passes 
over  a  1-ineh  grizzly,  over-size  going  to  a  10"  x  20"  Blake  crusher. 
This  is  crushed  to  pass  a  3-inch  ring.  The  3-inch  material  goes 
to  a  revohnng  screen  4  feet  long,  with  3-inch  openings.  Here  water 
is  added  to  wash  the  material.  The  through-size  material  passes  to 
a  revolving  screen  8  feet  long,  where  it  is  screened  to  -i-inch  size. 
The  over-size  from  both  these  screens  is  sent  to  belt  conveyors,  and 
conveved  to  receiving  bins. 

The  plant  is  operated  by  a  Fairbanks-Morse  Y-type  gas  engine. 
The  company  is  shipping  1000  tons  per  month.  The  product  is  hauled 
by  motor  truck  to  a  siding  on  the  San  Diego  and  Arizona  Kailroad,  one 
mile  east  of  Campo.    Twenty-five  men  are  employed. 

fuller's  E.VRTH. 

Fuller's  earth  includes  many  kinds  of  unctuous  clays.  It  is  usually 
soft,  friable,  earthy,  non-plastic,  white  and  gray  to  dark  green  in 
color,  and  some  varieties  disintegrate  in  water.  It  has  been  used  in 
California  in  clarifying  both  refined  mineral  and  vegetable  oils.  Clays 
of  the  montmorillonite  and  halloysite  group  are  being  utilized  by  some 
of  the  oil  refineries  in  lieu  of  true  fuller's  earth  in  the  refining  of 
j)etroleum  products. 

Montmorillonite  (hydrous  aluminum  silicate)  is  a  colloidal  clay, 
loi-ally  called  'otaylite. '  Deposits  of  montmorillonite  occur  on  the  mesas 
on  both  sides  of  the  Otay  River  Valley.  It  forms  a  layer  from  2  to  6 
feet  thick  a  few  feet  below  the  surface  of  the  mesa,  and  underlying 
several  hundred  acres. 

California  Clay  Refining  Company,  of  Los  Angeles,  operates  a  deposit 
located  three  miles  east  of  Otay.  on  the  nie.sa  south  of  the  Otay  River 
Valley.  An  opencut  a1x)ut  100  feet  in  length  exposed  a  bed  of  mont- 
morillonite 4  to  5  feet  thick,  overlain  by  an  overburden  of  sandstone 
and  soil.  The  overburden  is  first  stripped,  and  then  the  montmorillo- 
nite is  moved  by  scrapers  to  loading  liins.  The  material  is  hauled  by 
motor  truck  to  Palm  City. 

General  Petroleum  Company  deposit  is  located  on  the  John  Mo.sto 
Ranch,  three  miles  east  of  Otay  on  blufls  of  the  mesa  south  of  the  Otay 
River  Valley.  The  deposit  was  formerly  opened  up  and  developed 
by  Hamburger  Company  of  Los  Angeles.  In  1918  it  was  acquired  by 
the  General  Petroleum  Company  of  Los  Angeles.  This  company  devel- 
oped it  for  use  in  the  refining  of  petroleum  products. 

The  deposit  has  been  opened  up  for  a  distance  of  1000  feet,  expos- 
ing a  bank  20  feet  high  above  the  floor  of  the  cut.  The  beds  of 
montmorillonite  lie  horizontally,  and  are  6  to  S  feet  thick,  overlain  by 
an  overburden  of  sandstone  and  soil  10  feet  thick.  About  two  acres 
of  ground  have  been  excavated.  This  is  used  for  a  drying  and  storage 
floor  for  the  material  mined. 

The  method  of  working  consists  in  driving  a  series  of  laterals  to  the 
south.  These  are  then  mined  out  similar  to  working  a  horizontal  bed 
of  coal.     The  material  from  the  underground  workings  is  wheeled 
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out  onto  the  floor  of  the  openciit,  and  allowed  to  dry.  A  disk  plow  is 
then  run  over  the  material  to  break  up  large  lump.s,  after  which  it  is 
handled  by  scrapers  to  the  loading  platform,  where  it  is  loaded  onto 
motor  trucks  and  hauled  to  Palm  City  for  shii>ment  to  the  company's 
refining  plant  at  Los  Angeles. 

The  montmorillonite  is  white,  brown,  and  pink  in  color,  and  disin- 
tegrates readily  when  exposed  to  the  air.  Six  to  eight  men  are 
employed.  The  company  has  also  an  option  on  640  acres  of  land  on 
the  R.  E.  Hari-ison  Ranch,  on  the  north  side  of  the  mesa,  which  is 
l)eing  prospected  to  determine  the  thickness  of  the  beds. 


Since  1911  the  production  of  gem  materials  in  San  Diego  has  been 
somewhat  irregular  and  uncertain.  There  has  been  a  slight  renewal 
of  activity  in  the  tourmaline  district  in  the  northern  pai't  of  the  county 


Montmorillonite  Depo.sit,  Gfneral  Petrolfum  Company,  Otay,  San  Diego  County. 

during  the  past  year.  The  value  of  the  uncut  gem  materials  produced 
during  1923  was  $8,530,  and  in  1924,  $1,925,  these  being  principally 
tourmaline,  kunzite,  essonite  and  spessarite  garnets,  aquamarine  and 
pink  beryl,  blue  toi)az,  and  quartz  crystals. 

The  gems  of  California  have  been  described  at  length  in  Bulletin  37 
of  the  State  Mining  Bureau,  by  Dr.  George  F.  Kunz,  of  New  York  City, 
whose  long  experience  and  commanding  position  in  the  gem  trade  of 
America  have  given  him  exceptional  kiuiwlcdge  of  materials  produced, 
and  for  judging  their  quality.  The  gem  deposits  of  San  Diego  County 
are  also  described  in  detail  by  Dr.  Frederick  H.  Merrill  in  State  Miner- 
alogist's Report  XIV,  pp.  691-705.  Owing  to  the  limited  time  allowed 
for  field  work,  only  those  properties  that  were  producers  in  the  past 
few  years  will  be  briefly  mentioned  in  this  report. 

In  San  Diego  County  the  principal  sources  of  toiirmaline,  kunzite, 
and  garnet,  together  with  the  less  abundant  beryl,  topaz,  and  spinel,  are 
pegmatite  dikes  of  large  size  and  substantial  extent,  often  occurring 
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in  diorite  or  gabbro.  The  most  productive  districts  of  gem-materials 
are  Pala,  Rtaeon,  Mesa  Grande,  Moosa  Canyon,  Ramona,  and  Aguanga 
Mountain. 

A.  B.  C.  Gem  Mine  is  located  in  tlie  NW^  of  the  NW^  of  See.  8, 
T.  13  S.,  R.  2  E.,  S.  B.  M.,  one  mile  northeast  of  Ramona.  Owners,  L. 
B.  Spauiding  and  C.  A.  Seay,  San  Diego. 

The  gem-material  occurs  in  pegmatite  dikes  in  granite.  This  mine 
has  produced  a  large  amount  of  pink  beryl.  The  mine  has  been 
worked  at  intervals  since  1907.  The  largest  production  came  from 
what  is  known  as  the  Old  Daggett  stope,  narrow,  irregular  workings 
that  followed  the  vein  on  its  dip  for  somewhat  over  100  feet.  During 
the  past  year  a  new  shoot  of  gem-bearing  clay  was  found  north  of 
these  workings. 

Bibl :  State  Mining  Bureau  Bulletin  37,  pp.  140-142 ;  State  Miner- 
alogist's Report ^XIV,  pp.  693,  702. 

Douglas  Claim  is  situated  six  miles  east  of  Pala  and  adjoins  the 
Stewart  mine  of  the  American  Lithia  and  Chemical  Company  of  New 
York.  The  gem-bearing  pegmatite  dike  occurs  in  a  hornblende  granite, 
on  Tourmaline  Queen  Mountain.  Melvin  R.  Gay,  Box  14,  Los  Angeles, 
manager. 

Ed  Fletcher  Jr.  Mine  is  located  in  the  Pala  gem  district,  east  of  Pala. 
Ed  Fletcher  and  William  Gross,  San  Diego,  owners. 

Hercules  Group  of  Claims  is  located  in  the  Ramona  district,  and 
comprises  eight  claims  in  See.  8,  T.  13  S.,  R.  2  E.,  S.  B.  M.,  northeast 
of  Ramona.  A  small  producer  of  pink  beryl.  A.  W.  Pray  and  E.  G. 
Logan,  Escondido,  owners. 

Little  Three  Gem  Mine  is  a  patented  claim,  located  in  the  NE^  of 
the  SEi  of  Sec.  8,  T.  13  S.,  R.  2  E.,  S.  B.  M.,  about  two  miles  north- 
east of  Ramona.  The  gem  material  occurs  in  pegmatite  dikes  in  the 
granite.  Topaz  is  produced  and  here  are  found  crj^stals  varj-ing  in 
color  from  white  to  light  yellow,  and  sea  green  to  sky  blue.  Owners, 
H.  W.  Robb  and  Peter  Schnack,  E.seondido. 

Pala  Chief  Mi^ie,  the  largest  producer  in  the  Pala  district,  comprises 
five  claims  known  as  the  Pala  Chief,  Ocean  View.  Goddess.  Hazel 
Wand,  and  Knickerbocker,  located  in  See.  14,  T.  9  S..  R.  1  W.,  S.  B.  M., 
seven  miles  east  of  Pala,  and  one  mile  east  of  the  Tourmaline  Queen 
iline.  Owner,  Pala  Chief  Gem  Mining  Company;  Frank  A.  Salmons, 
president ;  R.  Fenton,  secretary,  LT.  S.  Grant  Building.  San  Diego. 

The  Pala  Chief  dike  is  the  largest  of  all  the  gem-bearing  pegmatites. 
It  is  exposed  on  the  west  side  of  a  summit  of  a  hill  at  about  1500  feet 
in  height.  Its  thickness  varies  from  30  to  50  feet,  and  it  dips  about 
15"  W.  The  hanging  wall  is  a  dark  hornblende  diorite,  while  the 
footwall  is  a  biotite  granite.  The  material,  chiefly  kunzite,  occurs  in 
a  reddish  clay  in  pockets  of  considerable  size.  One  of  these  was  3^ 
feet  high  by  20  feet  long.  Lepidolite  in  small  masses  is  of  frequent 
occurrence.  It  has  also  produced  considerable  gem-tourmalines,  both 
red  and  green.  The  red  or  pink  variety  is  called  rubellite.  This  mine 
is  also  one  of  the  chief  sources  of  spodumene  (kunzite),  color  lilac  and 
pale  pink  to  white. 
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Bibl:  Bulletin  No.  37,  pp.  25,  31,  55,  60,  61,  87,  126,  127;  State 
Mineralogist's  Report  XIV,  pp.  691,  693,  694,  696-697,  707. 

Sickler  Mine  comprises  seven  claims  in  Sec.  24,  T.  9  S.,  R.  2  W., 
fe.  B.  M.,  on  Heriart  Mountain,  14  miles  southeast  of  the  Pala  Chief 
Mine,  and  east  of  Pala.  Elevation  1700  feet.  Owner,  M.  M.  Sickler, 
Pala.  Here  are  numerous  pegmatite  dikes  varying  in  direction  and 
dip.  The  gem  materials  produced  are  beryl,  tourmaline,  and  spodu- 
mene  (kunzite). 

Surprise  Mine  is  located  in  the  SW|  of  the  SW^  of  Sec.  9,  T.  13  S., 
R.  2  E.,  S.  B.  M.,  northeast  of  Ramona.  Owner,  J.  W.  Booth,  of 
Ramona.  The  gem  deposits  occur  in  pegmatite  dikes  in  the  granite. 
The  chief  production  has  been  topaz  and  beryl,  both  pink  and  green 
shades. 

Tournmline  King  Mine  is  located  in  the  Pala  district  on  Tourmaline 
Queen  Mountain,  about  seven  miles  east  of  Pala  and  at  a  higher  eleva- 
tion than  the  Tourmaline  Queen  mine.  Owner,  R.  M.  Wilke,  Palo 
Alto,  California.  It  is  on  a  pegmatite  dike  parallel  to  the  Tourmaline 
Queen  dike.  The  outcrop  of  this  dike  is  on  the  north  face  of  the 
summit  of  the  mountain,  the  vein  being  about  7  feet  wide  and  dipping 
40°  NW.    The  gems  produced  are  beryl,  tourmaline,  and  kunzite. 

Tourmaline  Queen  Mine  is  located  on  Tourmaline  Queen  Mountain, 
and  comprises  three  claims  in  Sees.  15  and  22,  T.  9  S.,  R.  1  W.,  S.  B.  M., 
six  miles  east  of  Pala.  Owner,  Pala  Chief  Gem  Mining  Company, 
of  San  Diego.  It  is  on  a  pegmatite  dike  that  runs  parallel  to  the 
American  Lithia  Company's  dike,  and  about  600  feet  higher  on  the 
mountain.  The  dike  i.s  about  14  feet  wide,  dips  southwest  15°,  and 
can  be  followed  a  considerable  distance  south.  The  workings  are 
quite  extensive.  The  gems  produced  are  beryl,  tourmaline,  and  some 
kunzite. 

J.  W.  Ware,  Sixth  Street,  San  Diego,  is  reported  to  be  operating 
the  Mountain  Lily  Mine,  six  miles  southwest  of  Oak  Grove  in  the 
Aguanga  Mountains. 

The  dike  is  said  to  be  four  feet  wide  in  diorite,  the  gem-bearing 
vein  being  on  the  contact  between  the  pegmatite  and  the  hanging 
wall  of  diorite.    The  principal  gem  produced  is  a  Nile  green  tourmaline. 


Granite  occurs  in  great  variety  and  abundance,  and  in  excess  of 
all  possible  future  demands.  The  principal  commercial  deposits  are 
located  near  Santee,  Lakeside,  and  Escondido.  Near  Lakeside  is  a 
fine-grained  'silver  gray'  granite  of  uniform  texture  and  color,  that 
is  especially  suitable  for  monumental  and  ornamental  work.  Near 
E.scondido  is  a  deposit  of  dark  hornblende-diorite,  which  is  particularly 
suitable  for  monumental  and  decorative  purposes. 

The  following  companies  and  individuals  are  now  operating: 

Bernardo  Granite  Quarries  are  located  on  the  Bernardo  Ranch,  near 
the  south  bank  of  Lake  Ilodge.s,  seven  miles  south  of  Escondido. 
Owner,  San  Diego  County  Water  Company.  The  quarries  have  been 
opened  up  on  a  belt  of  black  granite,  that  has  a  general  northerly  strike. 
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The  granite  is  a  hornblende-diorite,  black  in  color,  and  of  uniform 
texture  and  quality.  The  Van  Deventor  qiiarrj'  is  a  small  opening 
made  on  some  large  boulders. 

Equipment  consists  of  a  30-foot  derrick,  6"  x  6"  Curtis  compressor, 
15-h.p.  Fairbanks-Morse  gas  engine.  The  stone  is  used  for  monumental 
purposes. 

Covas  Granite  Quarry  is  located  on  the  El  Cajon  Kaneho,  one  mile 
south  of  Santee,  in  a  low  range  of  hills  east  of  El  Cajon  and  Lakeside 
road.  Owner,  J.  E.  Covas,  of  Oxnard. 

Here  a  small  quarry  has  been  opened  up  on  the  southwest  slope.  The 
stone    is   a   granodiorite,    light   gray  in   color,    and   quite   uniform   in 


iray    daiiite    in    Eucalyptus    Quarry    No.    2,    Lakesitle,    San 
Diego   County.      Photo  by  W.  A.   Meyer. 

both  texture  and  color.  Production  amounts  to  about  two  cars  per 
year.     This  is  used  for  monumental  purposes. 

Eucalyptus  Ranch  Quarry.  "W.  A.  Meyer,  of  Lakeside,  owns  and 
ojjerates  two  quarries  located  in  Sees.  1  and  2,  T.  15  S.,  R.  1  W.,  S. 
B.  M.,  two  miles  north  of  Lakeside.  Holdings  comprise  2500  acres, 
of  which  80  acres  cover  a  silver-gray  granite  deposit. 

No.  1  Quarry:  Is  located  in  Sec.  1,  on  a  belt  of  silver-gray  granite 
from  50  to  100  feet  wide,  that  strikes  east  and  dips  70°  N.  The  stone 
is  a  light  gray  fine-grained  granite,  quite  uniform  in  both  texture  and 
cclor.  For  the  most  part  the  rock  is  massive  and  alracst  free  from 
open  seams.  It  has  a  remarkably  straight  fracture,  and  is  easily 
obtained  in  large  rectangular  blocks. 

Equipment  consists  of  a  100-foot  derrick  and  90-foot  boom,  derrick 
hoist  driven  by  a  35-h.p.  gas  engine,  10"  x  10"  Curtis  compressor 
driven  by  a  50-h.p.  Western  gas  engine. 

This  silver-gray  granite  for  monumental  purposes  brings  $3.60  per 
cubic  foot,  at  the  quarry,  and  $4  per  cubic  foot  on  cars  at  Lakeside. 

No.  2  Quarry:  Is  located  in  Sec.  2,  on  a  belt  of  dark-blue  biotite- 
granite  which  strikes  northeast  and  is  about  600  feet  wide.    The  stone 
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is  quite  uniform  in  texture  and  color.  The  quarry  has  opened  up  a 
face  of  granite  150  feet  in  length  and  75  feet  above  the  flour  of  the 
quarry.  Along  this  face  are  vertical  aud  horizontal  joint  planes  about 
20  feet  apart. 

Equipment  consists  of  a  75-foot  derrick,  derrick  hoist,  and  12"  x  12" 
Curtis  compressor  driven  by  a  35-h.p.  Samson  gas  engine.  A  stone 
polishing  plant  driven  by  a  40-h.p.  electric  motor  is  on  the  pi'operty. 
This  plant  consists  of  polishing  and  surfacing  machines.  The  shipping 
yards  with  loading  derrick  are  located  at  Lakeside,  a  station  on  the 
Cuyamaca  branch  of  the  San  Diego  and  Arizona  Railroad.  Twelve 
men  are  employed. 


Gray    Granite,    Eucalyntus    Ranch    Quar 

County.     Photo  by  W.  A.   Meyer. 

Clieinicnl  Aiiuli/sis  (if  the  Silfcr-ffra ii  Ordiiitc  hij  Smitli-Eiiicry  Compuiii/. 

Silica    (SiO,) 72..S2% 

Alumina  (ALOs) 13.36% 

Ferric  Oxide  (Fe.O,) 
Ferrous  Oxide  (FeO)  J 

Titauia    (Tio) 0.30% 

Manganese  Oxide   (MnO) 0.28% 

Lime     (CaO) 2.12% 

Magnesia    (MgO) 0.82% 

Combined    water    (H,0) ^ 0.28% 

Soda    (Na-O)  )  ,        ,.»,  „  o.<^/ 

Potash  (K:0)  J  ^'y    flifference b.84% 


as  Fp,0, 3.18% 


Total    100.00% 

Ireys  Black  Granite  Dcpoait  is  owned  by  Dr.  J.  T.  Ireys  of  Los 
Angeles.  Under  lease  to  Arthur  Greenleaf  of  Lakeside.  The  deposit 
is  located  two  miles  northeast  of  Lakeside.  The  stone  is  hornbleude- 
diorite  of  good  quality.  The  granite  taken  out  is  obtained  from 
boulders  on  the  surface.  A  small  gasoline  engine,  air  compressor, 
have  been  installed,  and  a  small  quantity  of  rock  quarried. 

McGilvray  Raymond  Granite  Company.  Office  678  South  Utah 
Street,  Los  Angeles.    The  quarry  is  located  7-^  miles  west  of  Foster,  in 
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the  E^  of  the  SE^  of  Sec.  35,  T.  14  S.,  R.  1  W.,  S.  B.  M.  It  is  owned 
by  Simpson-Pirnie  Granite  Companii  of  San  Diego,  but  is  operated 
under  lease  by  the  McGilvray  Raymond  Granite  Company.  Holdings 
comprise  11  acres. 


ay   Granite,    MoKoon   Granite 
San    Diego    County. 


'^&^'~ 


l-'ace  of  McKoon  Granite  Quarry.  Lakeside,  iSan  Diego  County. 

Two  quarries  have  been  opened  up  on  a  belt  of  silver-gray  granite 
that  strikes  east  and  is  about  500  feet  wide.  The  upper  or  west  quarry 
exposes  a  face  of  granite  100  feet  in  length  by  75  feet  in  height  above 
the  floor  of  the  quarry.  The  east  quarry  exposes  a  face  of  stone 
about  150  feet  in  length.     The  stone  appears  to  be  more  uniform,  of 
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better  quality,  and  freer  from  seams  and  joint  planes  than  the  west 
quarry.  The  stone  is  a  light-gray  fine-gi-ained  granite,  which  takes 
a  beautiful  polish  and  is  in  great  demand  for  monumental  purposes. 
This  granite  is  sold  for  $3.60  to  $4:  per  cubic  foot. 

Equipment  consists  of  two  derricks  125  feet  high,  two  American 
derrick  hoists  driven  by  electric  motors,  IngersoU-Rand  Imperial  type 
(8"xl3")  (13"xl2")  compressor  driven  by  75-h.p.  Westinghouse 
motor,  blacksmith  shop,  and  air  drills.     Twenty-five  men  are  employed. 

McKoon  Silver-Gray  Granite  Quarry  is  located  two  miles  west  of 
Lakeside  in  Sec.  10,  T.  15  S.,  R.  1  W.,  S.  B.  M.  Holdings  comprise  830 
acres  of  patented  land.  Owner,  Hosmer  McKoon,  Lakeside.  The 
deposit  lies  near  the  summit  of  a  low  range  of  hills  north  of  El  Cajon 
Valley.     Elevation  600  feet. 

This  belt  of  silver-gray  granite  strikes  north  to  northwest,  and  is 
bOO  feet  in  width.  The  exposure  of  this  stone  can  be  followed  for  a 
distance  of  about  one  mile  along  its  strike.  On  a  hill  west  of  the 
quarry  are  large  boulders  of  granite,  any  one  of  which  will  supply 
a  great  amount  of  dimension  material.  The  stone  is  light  gray  and 
tine-grained,  quite  uniform  in  texture  and  color,  has  a  remarkably 
straight  fracture,  and  can  be  easily  obtained  in  rectangular  blocks  as 
large  as  can  be  handled.  There  is  little  stripping  and  very  little 
expensive  wa.ste  in  quarrying.  The  granite  face  exposed  is  about  200 
feet  in  length  and  75  feet  high.  This  quarry  was  opened  up  in  1924 
and  the  first  carload  shipped  in  May,  1925.  This  material  is  in  demand 
for  monumental  work,  as  it  takes  a  very  beautiful  polish. 

Equipment  consists  of  a  125-foot  derrick  and  a  Clyde  derrick  hoist 
capable  of  lifting  10,000  pounds  on  a  single  line ;  a  12"  x  10"  Sullivan 
compressor.  Hoist  and  compressor  are  driven  by  a  70-h.p.  St.  Marys 
Diesel-type  engine.    Fifteen  men  are  employed. 

Chemical  Analysis  by  Company  Chemist. 

Silica     (SiO,) 74.07% 

Alumina  (AUO3) 16.42% 

Iron    (Fe,0,) 1.31% 

I.ime     (CaO) : 1.71% 

Soda     (Xa,0) 1.10% 

Potash    (K,0) : 4.72% 

Water    uncombined 0.39% 

Combined  water 0.28% 

Total    100.00% 

Rossi  Quarry  is  located  in  Sec.  3,  T.  15  S.,  R.  1  W.,  S.  B.  M.,  1^ 
miles  west  of  Foster.  Owner,  Dan  F.  Rossi,  3845  Imperial  Avenue, 
San  Diego. 

The  stone  is  a  silver-gray  granite  with  brownish  tint  on  the  weathered 
outcrop.  Most  of  the  material  quarried  has  come  from  massive 
boulders.     The  quarry  has  been  opened  in  two  benches. 

Equipment  consists  of  a  derrick  75  feet  high,  derrick-hoi.st,  and 
6"  X  6"  Gardner  compressor,  the  latter  driven  by  a  10-h.p.  motor.  The 
material  is  used  for  monumental  purposes  at  the  owner's  plant  in  San 
Diego.    Three  men  are  employed. 

Simpson-Pirnie  Granite  Company.  James  Simpson,  president ;  Peter 
Pirnie,  secretary.    Office  and  works  in  San  Diego.    The  property  com- 
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prises  -t!)  acres  located  near  Santee  Station  on  the  Cuyamaea  branch 
of  the  San  Diego  and  Arizona  Railroad. 

The  stone  is  granodiorite,  locally  called  Santee  granite,  and  is  light 
gray  in  color.  The  rock  is  massive  and  free  from  open  seams.  It 
has  a  remarkably  straight  fracture,  can  be  quarried  in  large  blocks, 
and  is  quite  uniform  in  texture  and  color.  It  is  largely  used  for 
monuments.  For  this  purpo.se  it  is  cut  and  dressed  at  the  company's 
yard  in  San  Diego,  whence  it  is  shipped  in  considerable  quantities  to 
Los  Angeles  and  other  points  in  southern  California.  It  also  makes 
good  building  stone,  for  which  it  has  been  used  to  some  extent.  The 
production  is  made  up  of  dimension  stone,  paving  blocks,  and  riprap. 
The  quarry  is  200  feet  in  length  by  75  feet  high.  Spur  track  to  the 
quarry  from  the  railroad. 

Equipment  consists  of  a  100-foot  derrick,  derrick  hoi.st,  compressor, 
and  air  drills.     Electric  power  is  furnished  by  the  San  Diego  Con- 


Daik  Blue  Santee  Granite, 


anite  Quarry,  Santee.  San  Diego  County. 


solidated  Gas  and  P^lectric  Company.  Eight  men  to  ten  men  arc 
employed. 

Stockdalc  (irnnite  Quanij  (Eboiiij  Black  Granite  Quarnj)  comprises 
30  acres  located  in  See.  30,  T.  12  S..  R.  2  W.,  S.  B.  M.,  3^  miles  south- 
west of  Escondido.  Owners,  Thomas  Stockdale  and  W.  Walker  of 
Escondido. 

Two  quarries  have  been  opened  up  on  a  ridge  north  and  west  of  the 
Escondido  River,  on  an  outcrop  of  black  granite  that  .strikes  northea.st 
and  is  about  200  feet  Avide.  The  stone  being  quarried  is  a  black 
hornblende-diorite  and  is  quite  uniform  in  texture  and  color.  It  is 
largely  used  for  monumental  purposes,  also  for  building  stone.  The 
stone  is  being  taken  from  large  boulders  that  form  the  outcrop  on  top 
of  the  ridge. 

Equipment  consists  of  two  30-foot  derricks  with  28-foot  booms, 
6"  X  6"  Gardner-Rix  compressor,  and  15-h.p.  gas  engine.  The  quarry 
has  been  under  operation  for  the  past  three  years.     Prom  200  to  300 


LOS  ANGELES  FIELD  DmSION.  369 

cubic  feet  of  stoue  is  sliipped  to  Los  Angeles  each  month.     Four  men 
are  employed. 

GRAPHITE. 

Kane  Graphite  Mine  (Leebrick  Mine)  comprises  120  acres  of 
patented  land  located  in  Sec.  10.  T.  14  S.,  R.  5  E.,  S.  B.  M.,  on  the 
southwest  .side  of  Mason  Valley,  12  mile.s  southeast  of  Julian.  Owner, 
P.  J.  Kane  of  Julian.  Elevation  is  between  2600  and  2700  feet.  The 
workings  consist  of  a  tunnel  driven  X.  45°  W.,  125  feet,  with  a  drift 
driven  N.  80°  W.  on  the  edge  of  graphite  schist,  and  several  small 
opencuts. 

The  depasit  is  a  band  of  graphitic  schist  with  a  maximum  width  of 
80  feet,  which  is  traceable  for  a  length  of  about  400  feet.  At  the 
south  end  these  schists  strike  N.  80°  "VV.,  but  farther  northwest  the 
strike  is  N.  45°  W.  The  average  dip  is  about  65°  NE.  The  graphitic 
sehi.sts  terminate  on  the  southeast,  just  below  the  main  tunnel.  Beyond 
this  point  occur  only  granite,  gneiss,  and  pegmatite.  The  schist  carries 
about  11%  graphite.  The  graphite  occurs  as  crystalline  'flakes'  dis- 
seminated through  the  schist.  The  flakes  are  less  than  0.2  millimeters 
in  diameter. 

Seyer  Graphite  Mine  is  four  miles  east  of  Mason  Valley,  in  Sec.  34, 
T.  13  S.,  R.  5  E.,  S.  B.  M.  The  deposit  occurs  as  two  graphite  bands 
of  schist  4  to  12  feet  wide.  Most  of  the  gi-aphite  forms  minute  flakes, 
a  small  fraction  of  a  millimeter  across  a  fine-grained  schist,  but 
scattered  through  the  schist.  According  to  reports,  showed  16.2% 
graphite.    Owner,  W.  B.  Seyer  of  Julian.  California. 

•JASPER. 

A  deposit  of  red  and  white-banded  .jasper  occurs  southeast  of  Dul- 
zura.     Dr.  C.  C.  Valle  of  San  Diego,  owner. 

ORBICL'LAE  GABBRO. 

About  six  miles  east  of  El  Ca.jon  on  the  north  bank  of  the  Sweetwater 
River  and  about  one  mile  west  of  Dehesa,  in  See.  15,  T.  16  S.,  R.  1  E.. 
S.  B  M.,  is  a  large  mass  of  gabbro,  portions  of  which  have  an  orbicular 
structure  and  show  a  highly  ornamental  surface  when  polished.  This 
gabbro  is  intriisive  in  the  midst  of  granite.  It  outcrops  over  an  area 
of  aboiit  a  square  mile  on  a  hill  near  Dehesa,  and  extends  three  or 
four  miles  southwest.  For  a  full  description  of  the  deposit  see  State 
Mineralogist's  Report  XIV,  pp.  674-676,  and  State  Mining  Bureau 
Bulletin  No.  38,  pp.  56-61. 

LIMESTONE    AND    MARBU:. 

In  San  Diego  County  cry.stalline  limestone  occurs  at  many  points  in 
the  areas  of  metamorphie  rocks.  The  development  of  these  deposits 
has  been  retarded  due  to  lack  of  tran.sportation  in  the  regions  where 
they  occur.  Very  extensive  deposits  of  limestone  are  located  4.^  miles 
northeast  of  Dos  Cabezas  Springs,,  being  within  one  mile  of  the  San 
Diego  and  Arizona  Railroad.  The  Verruga  Marble  Company  owns 
extensive  deposits  of  marble  in  Verruga  Valley,  southeast  of  Warner 
Hot  Springs.  The  development  of  this  deposit  has  been  delayed  on 
account  of  its  distance  from  transportation. 
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Bos  Cabczas  Limestone  Deposit  comprises  480  acres  in  Sees.  22,  23,  26, 
and  27.  T.  16  S..  R.  S  E.,  S.  B.  M.,  one  mile  north  of  Dos  Cabezas 
Siding  on  the  San  Diego  and  Arizona  Railroad,  and  nine  miles  north 
of  Jaeumba.  Elevation  1650  to  1800  feet.  Owners,  M.  C.  and  M.  A. 
Turner  and  associates  of  San  Diego. 

Beds  of  white  crystalline  limestone  occur  in  several  small  hills  north 
of  Dos  Cabezas  Siding.  The  limestone  beds  are  cut  by  intrusions  of 
schist  and  granite,  and  near  the  contact  of  the  limestone  and  granite 
the  formation  is  quartzite.  The  general  strike  of  the  limestone  beds  is 
N.  30=  W.,  with  a  dip  60=  ><W.  ^The  belt  is  about  one  mile  in  length 
along  the  strike,  and  about  three-fourths  of  a  mile  wide.  One  stratum 
extending  about  600  feet  in  length  and  20  feet  in  width,  is  pure  white 
interspersed  with  tiny  black  dots.     This  stratiim  is  a  white  marbleized 


South  Quarry,  Verruga  Marble  Company,  Verruga,  San  Diego  County. 
Photo  by  G.  Landweer. 


limestone  of  high  grade,  fine-grained,  slightl.v  harder  than  common 
marble,  and  said  to  take  a  high  polish.  The  different  beds  varj'  in 
thickne-ss  from  20  to  100  feet,  and  are  from  300  to  600  feet  in  length. 
The  largest  exposure  of  limestone  on  the  propert.v  is  about  14  miles 
north  of  the  .siding.  Here  a  hill  rises  to  an  elevation  of  800  feet 
above  the  floor  of  the  desert.  This  massive  bed  is  about  3000  feet  in 
length  by  500  feet  in  thickness.  The  limestone,  where  exposed  by 
opencuts,  is  a  coarse  white  crystalline  lime.  Analysis  of  samples  is 
reported  as  98%  CaCOj.  No  attempt  to  estimate  probable  tonnage 
was  made,  but  it  would  be  quite  large,  and  would  be  especially  suitable 
to  furnish  a  sufficient  tonnage  for  the  manufacture  of  cement. 

Deer  Park  Limestone  Deposit  is  located  on  the  Schley  Group  of 
claims  in  Sees.  1  and  12,  T.  15  S.,  R.  4  E.,  S.  B.  M.,  on  the  ridge  east 
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Xoitli  Quarry,   Verrugra  Marble  Company,  Verruga.   San  Diego  County. 
Photo   by   G.    Landweer. 


Block  of  Marble,  Verruga  Marble  Company,  Verruga,  San  Diego  County. 
Photo   by   G.    Landweer. 


372  REPORT    OP   STATE    MINERALOGIST. 

of  Indian  Creek,  eight  miles  northeast  of  Descanso.  Au  opeucut  has 
exposed  a  lens  of  white  crystalline  limestone  15  feet  wide.  This  lime- 
stone was  formerly  burned  in  a  kOn  on  Indian  Creek  for  use  at  the 
Stonewall  mine.    Owner,  C.  M.  Walker  of  Descanso. 

Verruga  Marble  Deposit  comprises  eight  claims  located  in  T.  10  S., 
R.  4  E..  S.  B.  M.,  on  the  west  slope  of  the  San  Ysidro  range  of  moun- 
tains, one  mile  north  of  Verruga.  Post  Office,  and  21  miles  northeast 
of  Santa  Ysabel.  Elevation  4500  feet.  Owners,  Verruga  Marble  Com- 
pany; C.  Harlow,  president:  Frank  C.  Webb,  treasurer;  W.  B.  Goss, 
secretary,  San  Diego. 

This  company  opened  up  the  quarry  in  1921  and  operated  until 
3923.  At  that  time  the  propertj'  was  completely  equipped,  both  for 
quarrying  and  sawing,  and  polishing  the  material.  All  this  equipment 
has  been  removed.  Operations  were  suspended  on  account  of  the 
cost  of  transportation,  the  nearest  railroad  point  being  Lakeside  on  the 
San  Diego  and  Arizona  Railroad,  a  distance  of  52  miles. 

Where  this  deposit  occurs  the  formations  are  metamorphic,  consist- 
ing of  mica  schist,  gneiss,  quartzite,  and  limestone  adjacent  to  a  large 
granite  area.  The  deposit  occurs  as  two  belts  of  coarsely  crystalline 
limestone  that  strike  X.  20=  W..  and  dip  60"  W.  These  belts  are  about 
800  feet  apart,  and  between  the  two  outcrops  is  a  band  of  mica  schist. 
The  west  belt  is  about  100  feet  wide,  and  can  be  traced  for  a  distance 
of  1000  feet  along  its  strike:  while  the  east  belt  has  a  width  of  about 
200  feet,  and  can  lie  followed  for  a  distance  of  1000  feet. 

Two  quarries  about  200  feet  apart  have  been  opened  up  on  the  west 
belt,  and  the  .stone  exposed  is  a  mas.sive  white  crystalline  marble  of 
even  texture  and  uniform  in  color  and  quality.  The  stone  is  a  calcite 
marble,  analysis  showing  92 9^  CaCo.,.  It  is  hard  and  impervious  to 
weather  action.  It  weighs  179  lbs.  per  cubic  foot,  running  12  cubic 
feet  to  the  ton.  The  conditions  for  quarrying  large  blocks  are  favor- 
able, and  when  the  quarry  was  under  operation  massive  blocks  of 
marble  weighing  160  tons  were  taken  out.  The  marble  is  very  similar 
to  Tate,  Georgia  product,  but  said  to  be  harder.  It  is  estimated  that 
the  deposit  contains  one  million  cubic  feet  of  mercantile  marble.  The 
cost  of  hauling  the  material  to  Lakeside  is  $8  per  ton. 

The  marble  has  been  used  in  the  following  buildings  in  San  Diego: 
San  Diego  Hotel  Annex.  Colonial  Theater,  Otto  Building,  Seiffert 
Building,  Walk  Over  Shoe  Store,  also  for  the  milestone  for  Lee  High- 
way on  the  Plaza  oppasite  Grant  Hotel. 

Volk  Marble  Deposit  comprises  two  claims  located  north  of  the 
Verruga  Marble  deposit,  being  an  extension  of  the  above-mentioned 
outcrops  of  limestone.    Owner,  H.  Volk  of  San  Diego. 

Other  Outcrops  of  Limestone:  E.  Jacobs  Ranch,  three  miles  south 
of  Ramona :  another  near  Jaeumba  in  Sec.  2.,  T.  18  S.,  R  .8  E.,  S.  B.  il., 
which  is  a  dark-gray  marbleized  limestone.  A  deposit  of  marble  is 
located  on  top  of  the  ridge  about  three  miles  due  east  of  the  Verruga 
depasit.  The  marble  is  said  to  be  similar  in  character  and  quality  to  the 
Verruga  deposit,  but  is  inaccessible, 

LlilE  suitable  for  fertilizer  (agricultural  lime)  occurs  as  calcareous 
layers  not  far  below  the  surface  on  Otav  Mesa,  near  Otav  and  two  miles 
north  of  Lakeside  in  Sees.  1  and  2,  T.  15  S.,  R.  1  W.,  S'.  B.  M. 
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Lakeside  Lime  and  Marl  Deposit  is  located  on  the  El  Cajou  Rancho, 
two  miles  north  of  Lakeside,  on  laud  owned  by  W.  A.  Meyer  of  Lake- 
side. The  calcareous  layers  are  from  2  to  4  feet  thick,  covered  with  soil 
overburden  of  no  gi-eat  extent.  The  material  occurs  on  400  acres  in 
Sees.  1  and  2,  T.  15  S.,  R.  1  W.  It  has  been  used  locally  as  agricul- 
tural fertilizer  by  fruit  growers  and  farmei-s  of  the  district.  A  deter- 
mination made  of  the  Ihne  carbonate  by  the  Department  of  Agriculture 
of  the  State  of  California  is  as  follows:  Calcium  carbonate  (CaCo,)  = 
83.7%.     Grade:  Medium  to  high  agricultural  lime. 

A  50-ton  grinding  plant  has  been  installed  on  the  property,  where 
the  marl  is  ground  and  screened  to  20-mesh.  This  product  is  .sold  to 
the  farmers  at  .^S  per  ton  at  the  plant. 


ruga  Marble,  from  Verruga  ilarble  Quarries,  Sa 
Photo  by   G.   I^andweer. 


Diego  County. 


Lithia  mica  or  lepidolite,  utilized  iu  the  manufacture  of  artificial 
mineral  water,  fire  works,  and  glass,  has  been  mined  in  San  Diego 
County  since  1899.  Some  amblygonite,  a  lithium  phosphate,  has  been 
obtained  from  pockets  associated  with  the  gem-tourmalines.  The 
lepidolite  marketed  is  principally  used  by  gla.ss  manufacturers.  The 
lithia  minerals  occur  in  San  Diego  County  on  a  northwesterly  trending 
a.Kis.  parallel  to  the  strike  of  the  granite  ranges,  and  extending  from 
the  Old  Royal  mine  southeast  of  Banner,  through  Mesa  Grande  to  Pala. 

The  Roijal  Mine  lies  southea.st  of  Banner  on  the  southwest  slope  of 
Granite  Mountain,  in  Sec.  18,  T.  13  S.,  R.  5  E..  S.  B.  M.  Lepidolite 
occurs  here  in  a  pegmatite  dike. 

At  Mesa  Grande  lepidolite  occurs  in  .small  masses,  in  the  gem-bearing 
veins  on  the  Sayi  Diego,  Himalaya,  and  Esmeralda  properties.     No 
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commercial  production  was  made  from  these  mines.  This  widespread 
and  persistent  lithia  mineralization  culminates  at  Pala,  where  are  the 
commercially  important  deposits  of  lepidolite  and  also  of  the  gem- 
mineral  kunzite. 

On  the  east  side  of  the  Tourmaline  Queen  Mountain,  about  400  feet 
above  the  base,  is  exposed  a  great  pegmatite  dike  35  to  45  feet  wide, 
which  strikes  north  and  dips  south  5  to  10  degrees.  It  is  exposed  for 
a  length  of  3000  feet,  from  north  to  south,  and  has  been  opened  at 
several  points.  Filling  a  fissure  in  this  dike  is  a  vein  of  lepidolite 
from  15  to  20  feet  thick.  Throughout  the  lepidolite,  radiating  masses 
of  rubellite  or  pink  tourmaline  occur  abundantly,  and  in  occasional 
pockets  are  masses  of  amblygonite.  The  principal  portion  of  this  lithia 
vein  is  controlled  by  the  American  Lithia  and  Chemical  Company,  206 
Broadway,  New  York  City. 

The  Pala  Lepidolite  Deposit  is  of  great  size,  and  its  tonnage  has 
been  estimated  at  from  500,000  to  over  1,000,000  tons.  Small  masses 
of  lepidolite  are  found  in  the  veins  of  the  Tourmaline  Queen  and  Tour- 
maline King  mines,  on  the  same  mountain.  In  the  Pala  Chief  vein 
the  lithia  mica  occurs  in  small  quantities. 

The  only  commercially  productive  mine  at  present  in  the  district  is 
the  Stewart  Mine,  owned  by  the  American  Lithia  and  Chemical  Com- 
pany. This  property  is  only  operated  at  intervals,  according  to 
demand  from  chemical  and  glass  manufacturers. 

Stewart  Mine  comprises  the  Douglas,  Mission,  and  Stewart  claims, 
owned  by  the  American  Lithia  and  Chemical  Company,  206  Broadway, 
New  York  City.    Wm.  N.  Crane,  President;  Theo.  Luddum,  secretary. 


This  material  is  not  abundant  in  San  Diego  County,  but  occurs  in 
the  Jacumba  district  along  outcrops  of  feldspar  and  silica  that  occur  in 
the  granite  area.  The  ocurrence  is  small,  but  there  may  be  a  possibility 
that  it  might  be  sorted  out  of  the  deposits  for  use  as  ground  mica. 

MINERAL  PAINT. 

A  bedded  deposit  of  the  mineral,  pinite,  occurs  eight  miles  north- 
east of  Encinita.?  in  Sees.  3  and  10,  T.  13  S.,  R.  3  W.,  S.  B.  M.  The 
deposit  is  traceable  for  a  distance  of  some  4000  feet,  its  strike  being 
nearly  east,  and  its  dip  45°  N.  It  varies  from  70  to  100  feet  in  width, 
and  is  underlain  by  diorite  which  forms  the  footwall,  while  the  hang- 
ing wall  is  basalt.  Near  the  footwall  its  color  is  reddish  and  yellowish, 
while  toward  the  hanging  wall  it  grows  lighter  in  shade,  passing  from 
light  yellow  and  gray  to  white.  Aboiit  12  feet  of  this  width  is  said  to 
be  of  commercial  value. 

Bibl:  State  Mineralogist's  Report  XIV,  pp.  668,  689-691. 

SILICA   (sand  and  quartz). 

A  number  of  deposits  of  silica  are  found  in  San  Diego  free  from 
iron  and  other  impurities  and  suitable  for  use  in  glazes  for  porcelain, 
pottery  and  tile.  Manufacturers  of  paint  use  finely  ground  silica, 
which  forms  as  much  as  one-third  of  the  total  of  some  pigments  for 
paint.     The   principal   deposits   are   located   near    Campo,   Jacumba, 
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Boulevard,  Ramona,  Lakeside,  and  Escondido.  At  present  writing  ship- 
ments are  being  made  from  the  Marden  and  the  Walker  deposits  near 
Jaeumba,  to  Los  Angeles.  In  the  past  a  considerable  tonnage  of  sand 
suitable  for  the  manufacture  of  glass  was  shipped  from  the  beach  sand 
near  Oeeanside,  but  this  material  has  been  entirely  replaced  by  sand 
imported  from  Belgium. 

American  Encaustic  Tiling  Company,  Los  Angeles,  owns  a  deposit 
of  silica  located  two  miles  south  of  Boulevard,  and  sis  miles  west  of 
Jaeumba.  The  deposit  is  a  massive  outcrop  of  quartz,  about  60  feet 
wide  and  200  feet  in  length,  which  occurs  on  top  of  a  ridge  in  the 
granite  area  between  Boulevard  and  Jewell  Valley.  The  quartz  is  clear 
white,  and  in  the  openings  made  along  the  outcrop  are  veins  and 
bunches  of  feldspar  associated  with  the  quartz.  The  deposit  is  being 
developed  to  determine  its  extent  and  quality.  The  silica  so  far  exposed 
seems  to  be  free  from  iron  stain. 

Beeman  Silica  Deposit  is  located  between  Vista  and  Oeeanside.  P. 
H.  Beeman,  1311  E.  83d  St.,  Los  Angeles,  owner.  The  depo.sit  is  said 
to  be  under  lease  to  Walter  Ransome,  Los  Angeles. 

Benton  Ranch  Deposit.  A  number  of  bold  outcrops  of  silica  occur 
near  Laguna  Junction  and  six  miles  east  of  Deseanso.  These  are 
northeast  of  the  main  highway  to  Jaeumba.  The  quartz  is  clear  white, 
and  the  various  outcrops  are  extensive.  No  attempt  has  been  made 
to  develop  the  deposits,  owing  to  their  distance  from  railroad  trans- 
portation. 

Borden  Deposit  is  located  two  miles  east  of  Carlsbad.  Undeveloped. 
Owner,  Carol  Borden  of  Carlsbad. 

Burroughs  Silica  Mine  comprises  two  claims  located  in  Jewell  Vallev 
in  See.  8,  T.  18  S.,  R.  7  E.,  S.  B.  M.,  four  miles  southwest  of  Boule- 
vard and  seven  miles  west  of  Jaeumba.  Owner,  J.  W.  Risley  of  San 
Diego. 

A  massive  outcrop  of  quartz  60  feet  long  by  12  feet  wide,  and  20 
feet  in  height  occurs  on  the  Burroughs  claim  in  a  decomosed  granite. 
The  quartz  is  clear  white  and  free  from  iron  stain  and  mica.  Analysis : 
Silica  (SiOJ  99.5%;  Iron  (Fe^O,)  0.04%;  Alkalies  0.01%. 

On  the  Delphos  claim  one  mile  east  of  the  Burroughs  deposit  is  an 
outcrop  of  quartz  located  on  the  north  slope  of  a  round  hill  which  is 
about  the  saijie  size  as  the  above-mentioned  deposit.  Analysis:  Silica 
(SiOo)  99.2%.  These  deposits  are  within  three-fourths  of  a  mile  from 
the  railroad. 

Dos  Cabezas  Deposits.  Outcrops  of  quartz  occur  one  mile  north  of 
Dos  Cabezas  Siding,  on  the  San  Diego  and  Arizona  Railroad,  in 
See.  22,  T.  16  S.,  R.  8  E.,  S.  B.  M.  These  deposits  are  undeveloped, 
but  the  outcrops  are  extensive,  and  considerable  clear  silica  could  be 
developed.    Owner,  M.  A.  and  M.  C.  Turner  of  San  Diego. 

Lakeside  Silica  Deposit  is  located  five  miles  w&st  of  Alpine.  Owner, 
M.  A.  Turner,  San  Diego.  Outcrops  of  quartz  occur  within  a  distance 
of  one  mile  along  a  general  northwesterly  strike.  The  principal  out- 
crops are  in  Sec.  35,  T.  15  S.,  R.  1  E.,  S.  B.  M.  Quartz  is  associated 
with  feldspar. 
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Marden  Silica  Deposit  is  located  five  miles  northwest  of  Jaeumba. 
Fifteen  claims  have  been  located  along  outcrops  of  quartz  that  can  be 
followed  for  several  miles  along  their  strike.  Considerable  tonnage 
has  been  mined.  The  quartz  is  clear  white,  with  a  small  amount  of  iron 
stain.    Owner.  Jack  Marden,  National  City. 

Osborne  Silica  Deposit  is  located  1^  miles  west  of  Campo.  Silica 
said  to  be  of  good  quality  occurs  here  associated  with  feldspar.  Owner. 
R.  C.  Osborne,  Oeeanside. 

Potrero  Silica  Deposit.  This  deposit  is  located  in  the  range  of 
mountains  one  mile  east  of  Cottonwood  Creek  and  about  eight  miles 
west  of  Potrero.  A  large  outcrop  of  quartz  50  feet  wide,  associated 
with  feldspar,  occurs  on  the  crest  of  the  ridge.  The  quartz  is  clear 
white,  and  is  reported  to  be  very  pure.  Due  to  its  inaccessibility  and 
distance  from  transportation  the  deposit  has  not  Ijeen  developed. 


G.  R.  Daley  Kock  and  Gravel  Plant,  Murphy  Canyon,  San  Diego  Counts'. 

San  Vicente  Deposits.  A  number  of  outcrops  of  quartz  occur  on 
the  San  Vicente  Ranch,  owned  by  J.  W.  Mykrantz  of  Ramona.  These 
outcrops  have  a  general  northeast  strike,  and  where  exposed,  are  from 
6  to  12  feet  wide.  The  quartz  is  white,  but  shows  considerable  iron 
stain  along  the  fractures. 

Sivcetmetn  Silica  Deposit  is  located  in  Jewell  Valley,  seven  miles  west 
of  Jaeumba.  Owner.  J.  W.  Sweetman  of  Jaeumba.  The  deposit  con- 
sists of  a  number  of  outcrops  of  quartz  that  occur  in  the  granite. 
Undeveloped. 

Walker  Silica  Deposit  is  located  in  Jewell  Valley,  seven  miles  west 
of  Jaeumba.  A  massive  outcrop  of  white  quartz  o  ours  ou  a  small 
round  hill  which  appears  to  be  mostly  made  up  of  quartz.  The  quartz 
is  clear  white  in  places,  but  shows  considerable  iron  stain.  Openeuts 
made  on  the  east,  side  of  the  hill  have  developed  quartz  SO  feet  in 
length  by  20  feet  wide,  and  40  feet  high. 
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Bins  and  loading  chute  have  been  installed  and  the  product  is  hauled 
to  Jacumba  for  shipment  to  Los  Angeles.  Six  men  are  employed. 
Owner,  Chas.  "Walker,  Jacumba.  Under  lease  to  Jack  •  Harden  of 
National  City. 

CRUSHED   STONE,   GRAVEL,   AND   SAND. 

San  Diego  County  ha.s  an  extensive  area  of  intrusive  felsite,  which 
is  now  quarried  at  Spring  Valley  and  could  be  quarried  at  other  points. 
The  gravel  of  Otaj^  River  Valley,  Sweetwater,  and  San  Diego  rivers 
is  mostly  felsite  with  some  other  volcanic  rock  of  similar  qualities. 

Rock  and  Gravel  Plants. 

Daley  Sand  and  Gravel  Plant.  G.  R.  Daley  of  4430  Boundary 
Street,  San  Diego,  operates  a  plant  in  Murphy  Canyon,  north  of  Mis- 
sion Valley,  nine  miles  north  of  San  Diego.  The  plant  has  a  capacity 
of  300  cubic  yards  per  day.  The  gravel  pits  are  in  Miirphy  Canyon, 
north  of  the  plant. 

The  gravel  is  transported  to  the  hopper  by  scrapers,  where  it  is 
loaded  onto  a  train  of  two  4-ton  side-dump  cars,  and  hauled  by 
Plymouth  gasoline  motor  to  receiving  bins.  The  material  from  these 
bins  goes  to  a  revolving  scalping  screen,  where  it  is  screened  to  pass  a 
2-incli  ring,  oversize  from  the  screen  going  to  a  No.  5  Wheeling  jaw 
crusher.  Through-size  falls  onto  belt  conveyor  and  goes  to  washing 
plant.  The  product  from  the  No.  5  Wheeling  crusher  goes  to  an 
Austin  gyratory  crusher,  where  it  is  crushed  to  pass  a  2-inch  ring.  The 
product  from  the  gyratory  crusher  joins  2-inch  product  from  the 
screen  on  a  30-inch  conveyor  belt  and  is  transported  to  the  washing 
plant.  At  the  washing  plant  revolving  screens  produce  a  washed 
gravel  of  the  following  sizes:  2",  1^",  1",  -J-",  ^",  and  washed  sand. 
The  plant  is  driven  by  electric  power,  100-h.p.  being  the  total  used. 
Ten  men  are  employed. 

Fenton-Parker  Materials  Company;  H.  G.  Fenton,  president;  G.  S. 
Parker,  secretary.  Offices,  1245  National  Avenue,  San  Diego.  This 
company  has  four  plants  under  operation,  located  at  ChoUas  Valley, 
Ota.y.  Spring  Valley  and  Murray  Canyon,  and  a  sand  plant  at  River- 
view. 

Chollas  Valley  Plant.  This  plant  is  located  in  Chollas  Valley, 
three  miles  east  of  San  Diego.  Capacity  of  plant  is  said  to  be  250 
yards  per  day.  Crushed  stone  from  cobbles,  and  gravel  from  canyon 
wash  are  used.  Plant  consists  of  conveyors,  jaw  crushers,  and  revolv- 
ing screens.  Products  are  2",  1",  -|"  to  \",  and  sand.  These  products 
are  well  washed  in  the  washing  and  screening  plant.  Plant  operated 
by  electric  power.    Total  100-h.p.    Eight  men  are  employed. 

Ota.y  Plant.  The  plant  is  located  near  the  town  of  Otay,  on  the 
Otay  River,  about  one-quarter  mile  east  of  the  San  Diego  and  Arizona 
Railroad  tracks.  A  spur  track  from  this  railroad  to  the  yards  of  the 
plant  affords  railroad  transportation.  The  company  controls  160 
acres  along  the  river  bed  in  Sees.  22  and  23,  T.  18  S.,  R.  2  W.,  S.  B.  M., 
ana  the  plant  is  located  in  the  NW|  of  the  SWi  of  Sec.  22.  The 
capacity  of  the  plant  is  1000  tons  per  nine-hour  day.  The  gravel 
from  the  river  bed  is  delivered  into  a  train  of  two  4-yard  side-dump 
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cars  by  a  Northwest  Engineering  Company  40-h.p.  gasoline-driven 
bucket  hoist,  and  is  hauled  by  a  Plymouth  gasoline  motor  to  the  plant. 
Here  the  material  is  dumped  over  grizzly  bai*s  of  railroad  iron  spaced 
nine  inches  apart,  then  to  a  steel  hopper.  From  the  hopper  material 
is  fed  to  a  32-inch  belt  conveyor,  and  transported  to  a  4-inch  grizzly, 
the  plus  4-inch  size  to  an  Austin  crusher,  the  minus  4-iuch  size  to  a 
revolving  screen  where  it  is  screened  to  pass  a  2-inch  ring,  and  is  then 
conveyed  to  the  washing  plant.  Over-size  from  the  screen  goes  to  a 
No.  3  Gates  gj^ratory  crusher,  and  the  product  is  returned  to  a  revolv- 
ing screen,  where  it  is  screened  to  pass  a  2-inch  ring.  It  is  then  con- 
veyed to  the  washing  plant  where  it  is  screened  by  a  Gilbert  system 
of  screens,  and  log  washers  for  sand.  The  products  consist  of  2",  1", 
i"  to  ^",  and  washed  sand.  The  sand  produced  is  of  two  grades, 
coarse  for  concrete,  and  fine  mortar.  Capacity  of  storage  bins  is 
about  3000  tons.    After  the  bins  are  full,  material  of  1-inch  and  2-inch 


Fenton-Parker  Materials  Co.,  Rock  and  Gravel  Plant  at  Otay,  San  Diego  County. 

size  is  transported  to  stock  piles  at  the  yard.  Electric  power  rated  at 
220-h.p.  is  used.    Fifteen  men  are  employed. 

Murray  Canyon  Plant  is  located  in  Mui-ray  Canyon  north  of  ilission 
YaUey,  about  five  miles  north  of  San  Diego.  The  plant  was  formerly 
operated  by  T.  L.  Barnes  of  San  Diego,  but  recently  acquired  by  the 
Fenton-Parker  Materials  Company.  Holdings  comprise  160  acres 
extending  north  along  Murray  Canyon. 

From  banks  along  the  canyon  the  gravel  is  delivered  into  three 
5-yard  side-dump  cars  by  a  Northwest  Engineering  Company  gasoline 
shovel.  The  train  is  hauled  to  the  plant  by  a  60-h.p.  Plymouth  gas 
engine.  Here  the  material  is  dumped  over  a  12-inch  grizzly  to  the 
hopper,  from  which  it  is  conveyed  by  belt  conveyor  to  a  No.  5  Wheeling 
crusher,  where  it  is  crushed  to  pass  a  3-inch  ring.  From  the  "WTieeling 
crusher  the  product  is  conveyed  to  a  scalping  screen  where  it  is  screened 
to  2-inch  size.  The  over-size  from  this  screen  goes  to  a  No.  4  Gates 
gyratory   and   a   3-F    Telsmith    crusher,   the   crushed   product    ))eing 
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returned  to  the  revolving  screen.  It  is  then  elevated  to  the  washing- 
plant,  and  screened  by  Gilbert  type  of  screens.  The  following  products 
are  produced :  2",  1|",  1",  i"  to  i",  and  sand.  Due  to  the  amount  of 
clay  mixed  with  the  gravel  a  large  amount  of  water  is  required  for 
the  washing  plant,  600  gallons  of  water  being  used  per  minute.  Also 
instead  of  using  log  washers  for  sand,  a  Dorr  type  of  classifier  is  used, 
eliminating  the  .silt.  The  plant  has  a  capacity  of  1000  tons  per  9-hour 
day.  Rated  horsepower  required  to  operate  the  plant  is  240-h.p. 
Water  for  the  plant  is  pumped  from  six  wells  in  Mission  Valley.  Out- 
put is  sold  by  the  ton,  and  the  trucks  are  weighed  on  scales  at  the 
plant.    Fifteen  men  are  employed.    T.  L.  Barnes,  superintendent. 

Spring  Valley  Plant.  The  quarry  is  southwest  of  Sprijig  Valley 
Station,  on  the  San  Diego  and  Arizona  Railroad,  on  the  west  side  of  the 
track.  The  cru.shing  plant  is  located  on  the  east  side  of  the  railroad 
at  the  same  point.  The  rock  is  a  fine-grained  felsite  which  forms  the 
hill  immediately  north  of  Lemon  Grove,  rising  some  300  feet  above  the 
mesa  level.  The  production  of  crushed  stone,  when  operating  to 
capacity,  is  500  tons  per  day. 

The  quarry  face  is  2.50  feet  in  length,  and  100  feet  above  the  floor 
of  the  quarry.  The  stone  from  the  quarry  is  loaded  in  Kalbaugh 
carts,  capacity  being  1|  tons,  onto  cars  having  a  capacity  of  2^  tons. 
These  cars  are  run  by  gravity  to  the  bins  at  the  plant,  where  the 
material  is  crushed  by  a  No.  8  Gates  gyratory  crusher  to  pass  a  6-inch 
ring.  It  is  then  elevated  to  a  revolving  screen,  which  has  2-}-inch 
holes  on  the  inside,  with  outside  jacket  of  2-inch  openings.  The  2^-inch 
and  over  goes  to  a  No.  4  Gate.s  gyratory  crusher;  the  over-size  from 
the  2-inch  .jacket  goes  to  a  24-inch  Symonds  disc  crusher.  The  material 
from  the  Symonds  disc  joins  the  2-inch  size  from  the  screen  and  is 
carried  by  a  .30-inch  belt  conveyor  to  the  revolving  screen,  of  which 
the  inside  screen  is  1^  inches,  with  a  half-inch  screen  on  top  of  the 
l|-inch  and  with  an  outside  jacket  of  ;j\-inch.  The  final  product  con- 
sists of  2",  1",  I"  to  Y',  and  dust.  The  dust  is  conveyed  to  the  dust 
pile.  The  crushed  rock  is  stored  in  bins  having  a  capacity  of  800 
tons ;  also  on  the  ground  in  the  yard.  The  plant  is  operated  by  elec- 
trical power,  the  total  being  225-h.p.  When  operating  to  capacity 
thirty-five  men  are  emialoyed. 

Sand  Plant.  This  plant  is  located  at  Rivervie'w,  between  Santee 
and  Lakeside.  The  sand  is  obtained  from  the  bed  of  the  San  Diego 
River.  The  sand  from  the  river  bed  is  elevated  to  a  screening  plant 
where  it  is  washed  and  goes  direct  to  railroad  cars  on  the  Cuyamaca 
branch  of  the  San  Diego  and  Arizona  Railroad.  It  is  then  shipped 
into  the  company's  yards  at  San  Diego  for  building  sand.  Two  men 
are  employed. 

Nelson  and  Sloan  Gravel  Plant  is  located  near  the  town  of  Otqy.  on 
the  Otay  River.  Owners,  M.  L.  Nelson  and  F.  R.  Sloan  of  Chula  Vista. 
The  plant  has  a  capacity  of  200  cubic  yards  per  day.  The  products  are 
2",  1",  ^"  to  y,  and  washed  sand.  The  plant  is  operated  by  electric 
power,  the  total  being  84-h.p.    Six  men  are  employed. 

A  number  of  small  sand  and  gravel  plants  are  in  operation  in  Mis- 
sion and  Otay  valley.s.  These  plants  are  operated  steadily  on  account 
of  the  demand  for  building  material  in  San  Diego.  The  operators  are : 
R.  G.  Fenn  and  John  Hansen  of  San  Diego;  I.  W.  Grove  and  Son  of 
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San  Diegro ;  Nelson  Cooper  Company  of  Otay ;  Jones  and  Klingers  of 
Mission  Valley;  Hans  Severtsoyi  of  San  Diego. 

PETROLEUM. 

Petroleum  of  commercial  value  has  not  yet  been  discovered  in  this 
county,  although  a  number  of  wells  have  been  drilled,  and  are  being 
drilled,  and  the  operators  of  these  seem  quite  hopeful  of  success. 
"While  most  of  the  wells  which  have  been  or  are  drilling  report  showings 
of  oil  and  gas,  the  significant  fact  is  that  no  actual  production  of  oil 
has  been  obtained.  These  is  apparentlj-  a  total  lack  of  any  actual 
evidence  of  petroleum  such  as  seepage  or  gas  blows.  The  principal 
formations  that  furnish  oil  in  California  are  not  found  in  San  Diego 
County.  The  upper  Cretaceous  strata,  which  probably  constitute  a 
large  part  of  the  sedimentary  beds  of  the  county,  are  not  commercially 
productive  jn  other  parts  of  California,  and  there  is  nothing  to  indicate 
that  they  will  be  productive  in  the  southern  part  of  the  state.  The 
Eocene  strata,  although  of  the  same  age  as  oil-bearing  strata  in  other 
parts  of  California,  do  not  appear  to  contain  oil  here.  The  forma- 
tions exposed  show  neither  favorable  .structure  nor  contain  sufficient 
organic  material  to  form  any  noticeable  quantities  of  petroleum.  The 
chief  encouragement  to  drill  for  oil  in  the  western  part  of  San  Diego 
is  stated  to  be  the  frequent  occurrence  on  the  beaches  of  masses  of 
a.sphaltic  residue. 

During  the  years  1924  and  1925  there  has  been  some  renewal  of 
interest  in  the  development  of  oil  in  the  coimty,  and  a  number  of  com- 
panies have  been  organized  to  drill  for  oil.  Development  at  the  present 
time  consists  of  four  wells  being  drilled  by  various  companies,  but  as 
yet  no  oil  indications  have  been  encountered. 

These  wells  are  as  follows : 

L.  Overpauffh  and  Rufus  Choate  in  Sec.  11,  T.  17  S..  R.  2  W., 
S.  B.  M.  ^ 

Todd  and  Clark  in  T.  IS  S..  R.  1  W. 

National  Citv  Oil  Co..  Sec.  22.  T.  18  S.,  R.  2  W.,  S.  B.  M. 

Mission  Valley  Oil  Enterprises.  See.  24.  T.  16  S.,  R.  3  W..  S.  B.  M. 
On  July  6,  1925,  this  well  had  been  drilled  to  5323  feet. 

Bibl:  State  ^Mininsr  Bureau  Bidletin  No.  89,  Petroleum  Resources 
of  California,  pp.  145-148 :  Bull.  69.  pp.  467^68 ;  State  Miner- 
alogist's  Reports  XIV,  pp.  708-713;  XVII,  pp.  381-382. 

MINERAL  SPRINGS. 

A  number  of  mineral  springs  have  long  been  known  in  this  county, 
some  of  which  have  a  high  reputation  as  curative  agents.  For  some 
years  the  annual  production  and  sale  of  bottled  water  has  been  con- 
siderable.   The  principal  springs  are  here  enumerated: 

Borrego  Springs  is  located  in  Sec.  17,  T.  11  S.,  R.  7  E.,  S.  B.  M., 
on  the  west  bank  of  the  broad  Barrego  Wash,  on  the  western  side  of  the 
Colorado  Desert.  It  is  about  33  miles  by  road  northeast  of  Julian. 
The  water  of  this  spring,  although  somewhat  alkaline,  is  entirely 
usable.  Mesquite  trees  grow  near  the  spring  and  in  the  valley,  and  salt 
grass,  wiUow,  and  rushes  are  abundant.  An  old  cabin  .stands  on  the 
bank  about  50  feet  from  the  spring  and  serves  to  mark  its  position. 
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Bradley  Spring  is  situated  six  miles  northward  from  the  railroad 
station  at  Foster,  1775  feet  in  elevation.  The  water  issues  at  the 
base  of  a  granitic  boulder  in  a  steep  ravine,  where  it  is  collected  in  a 
cemented  reservoir,  which  is  piped  to  a  storage  tank  at  the  roadside. 
This  is  sent  to  San  Diego  and  bottled  as  table  water. 

Buchman  Springs,  J.  S.  Hayden,  owner,  are  about  60  miles  east 
of  San  Diego  in  Sec.  20,  T.  16  S.,  R.  5  E.,  Post  Office,  Campo.  This 
group  consists  of  sis  small  carbonated  springs,  3400  feet  in  elevation, 
T\ath  water  at  a  temperature  of  60-65°  P.  Approximate  yield  is  five 
gallons  per  minute.  The  water  is  bottled,  charged  with  natural  car- 
bonic gas  and  shipped  in  large  quantities.     An  analysis  by  Smith, 

Emerv  &  Co.  follows : 

Grains 
per  U.  S.  gal. 

Silica     (SiO,) o-»5 

Alumina    (ALOj) 0-43 

Iron   bicarbonate    (Fe(HCO,)=) 2.45 

Calcium    bicarbonate     (CafHCO,)-) 61.90 

Magnesium  bicarbonate    (MgCHCOj);) 10.18 

Magnesium  sulpbate   (MgSoj) 4.7o 

Calcium  sulphate   (CaSo,) 0.86 

Magnesium   chloride    (MgCl,) 2.09 

Manganese    perchloride    (MnCL,) Trace 

Potassium    chloride    (KCl) 1-21 

Lithium   chloride    (LiCl) ^ 14-93 

Sodium   chloride    (NaCl) 47.65 

Sodium  nitrate   (NaNO=) Trace 

Sodium  bicarbonate    (NaHCOj) 6.03 

Total  solids  per  gallon 158.03 

El  Granito  Mineral  Springs  are  about  one  mile  southeast  of  El  Ca.jon, 
in  70  acres  of  the  El  Ca.jon  Grant,  described  as  the  SW^  of  the  S^i 
and  m  of  the  NW]-  of  SW^  of  Sec.  14,  T.  16  S.,  R.  1  W.  Owner,  El 
Bonito' Springs  Bottling  Company.  1436  Market  Street,  San  Diego. 

This  water  was  from  earliest  times  greatly  valued  by  the  Indians 
for  its  curative  properties  in  regulating  the  digestive  functions.  The 
spring  is  500  feet  in  elevation,  has  a  temperature  of  62°  F.,  and  has 
an  approximate  yield  of  three  gallons  per  minute. 

Analysis. 

By  Joseph  Luce,  Salt  Lake  City.  Grains 

per  U.  S.  gal. 

Sodium    chloride 2.448 

Potassium    carbonate 6.810 

Sodium   bicarbonate 14.164 

Sodium    carbonate 7.390 

Potassium    sulphate -168 

Magnesium    sulphate 16.873 

Aluminum    oxide .»40 

Calcium   oxide -392 

Iron    oxide Trace 

Silicium  oxide -^"-7 

Carbonic  acid   (free) 2.216 

Organic  matter Trace 

Total   51-928 

The  property  is  equipped  with  a  bottling  plant  in  operation  since 
1913. 
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Jacumha  Hot  Springs  are  about  24  miles  east  of  Campo,  on  the  line 
between  Sees.  7  and  8,  T.  18  S.,  R.  8  E.,  and  about  one-fourth  mile 
north  of  Monument  No.  233  of  the  international  boundary,  at  an  eleva- 
tion of  2825  feet.  Thej'^  are  all  on  the  west  side  of  the  long  valley 
of  Carrizo  Creek,  whose  outlet  is  to  the  northeast,  through  a  deep 
narrow  gorge,  of  which  the  greater  part,  including  its  head,  is  in 
Mexico.  The  springs  include  one  of  cold  water,  and  several  that  yield 
waters  with  temperature  ranging  from  86°  to  98°  P.  Total  yield  is 
about  15  gallons  per  minute.  These  thermal  waters  are  regarded  as 
medicinal,  and  a  bath  house  and  other  accommodations  are  provided 
for  travelers  and  pleasure  seekers.     Owner,  B.  L.  Vaughn  of  Jacumba. 

Nuvida  Mineral  Spring  is  about  ten  miles  east  of  San  Diego  and  wa.s 
formerly  known  as  Isham's  Spring.  It  is  located  in  the  Jamacha 
Grant,  north  of  the  Sweetwater  Reservoir. 

Grains 
Analysis.  per  U.S.  gal. 

Sodium    chloride 16.32 

Potassium  chloride 1.98 

Magnesium   chloride 10.10 

Calcium  chloride 2.93 

Calcium   carbonate 11.19 

Magnesium    sulphate 3.48 

Iron    peroxide .03 

Manganese    carbonate .17 

Silica    : 3.09 

Alumina   .09 

Total    solids    per   gallon 49.75 

Warner's  Hot  Springs,  long  known  to  the  natives  as  Las  Aguas 
Calientes,  consists  of  six  springs  situated  at  the  northeastern  margin 
of  the  old  grant  known  as  San  Jose  del  Valle,  and  by  county  highway 
Kre  about  67.6  miles  from  San  Diego.  These  springs  are  3150  feet  in 
elevation  and  discharge  into  a  ravine  in  the  Palomares  Mountains 
about  150  gallons  a  minute  of  water  having  a  temperature  of  from 
131-139°  P.  Owners  are  Guy  K.  Woodward  and  Ralph  Jasper,  who 
conduct  a  hotel  and  sanitarium  on  the  property.  The  post  ofSce  is 
known  as  Warner  Springs. 

Grains 
Analusis.  per  U.  S.  gal. 

Sodium    sulphate 5.65 

Sodium   sulphide 3.58 

Silica    3.44 

Sodium   silicate 2.64 

Sodium    carbonate 2.63 

Sodium   2.39 

Potassium    sulphate 0.43 

Calcium    silicate 0.38 

Calcium  phosphate 0.11 

Ammonium     0.09 

Magnesium    sulphate 0.00 

Sodium   biborate 0.09 

Ferric    oxide 0.O4 

Lithium    Trace 

Strontium Trace 

Magnesium    oxide Trace 

Bibl:  State  Mineralogist's  Report  XIV,  pp.  717-722;  U.  S-  Geol. 
Siu-vey  Water  Supply  Paper  338,  'Springs  of  California',  U.  S. 
Geol.  Surv.  Water  Supply  Paper  No,  224,  pp.  84-87. 
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By  R.  D.  Bush,  State  Oil  and  Gas  Supervisor. 


From  April  12,  1925,  to  and  including  July  18,  1925,  the  following 
to  drill: 


■  wells  were  reported  as  ready 


Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

COLUSA  COUNTY: 

31 

7 
13 
25 
25 
17 

1 

1 

1 

1 
35 
14 
15 

29 
26 
27 
1 
31 

31 

36 

26 

20 

28 

32 

22 

21 

22 

4 

21 

15 

8 

23 

9 

34 

30 

32 

30 

10 

4 

23 

35 

35 

35 

6 

31 

36 

36 

10 

10 

6 

20 

20 

20 

36 

36 

36 

32- 

27 

27 

4 

4 

6 

4 

6 

6 

4 

4 

4 

6 

18 

20 
20 
20 
20 
19 
20 
20 
20 
20 
13 
15 
16 

25 
30 
30 
31 
30 

30 

30 

30 

28 

27 

27 

28 

28 

28 

29 

28 

28 

29 

29 

29 

28 

26 

26 

29 

30 

30 

29 

32 

32 

32 

31 

32 

32 

32 

31 

31 

31 

31 

31 

31 

32 

32 

32 

31. 

31 

31 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

4 

15 
14 
14 
14 
15 
14 
14 
14 
14 
16 
18 
19 

19 
24 
24 
24 
25 

25 

24 

24 

28 

27 

27 

27 

28 

27 

28 

27 

27 

28 

27 

28 

28 

21 

21 

22 

21 

22 

21 

23 

23 
23 
23 
24 
23 
23 
22 
22 
23 
24 
24 
24 
23 
23 
23 
24. 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

1-A 

16 
34 
66 

68 

17 

15 

1-N 

2-N 

3-N 

1 

1 

1 

1 

1 

24 

Crampton  5-1 

Kern  Co. 

Lease  1       23 
Kern  Co. 

Lease  1        24 

Tupman  44 

Elk  HiUs  11 

24 

Dale  1 

Grimes  1 

Tegeler  1 

17 

1 

23 

2 

4 

8 

1 

4-A 

1 

14 

45 

21 

1 

1 

Weston  3 

8  and  9 

10 

13 

1 

4 

10 

20 

13 

15 

Sue  Greenleaf  1 

2 

3 

11 

1& 

20 

21 

.Buena  Yista  11 

2 

3 

13 

14 

23 

32 

34 

,54 

62 
73 
83 
89 

FRESNO  COUNTY: 

Coalinga 

Coalinga 

Coalinga 

Coalinga 

Penn  Coalinga  Petroleum  Co 

Coalinga 
Coalinga 

Coalinga 

Coalinga 

Fresno  County 

Fresno  County 

Fresno  County 

KERN  COUNTY: 

Devils  Den 

Elk  Hills 

Elk  Hills 

Pan  American  Petroleum  Co 

Elk  Hills 

Elk  Hills 

Elk  Hills 
Elk  Hills 

Elk  Hills 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Universal  Consolidated  Oil  Co 

Lost  Hills 
Lost  Hills 
McKittrick 

McKittrick 

McKittrick 

Midway 

H.H.Bell 

Midway 

Midway 

Midway 

E  &  M  Oil  Co. 

Elbe  Oil  Land  Development  Co 

Midway 

Midway 

Midway 

GilmoreOilCo _ 

Midway 

Gilmore  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co.. 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Midway 
Midway 
Midway 
Midway 
"  Midway   - 
Midway 
Midway 
Midway 
Midway 
Midway 
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on.  FIELD  DEVELOPMENT  OPERATIONS— Continued. 


Company 

Sec. 

Twp. 

Range 

Well  Xo. 

Field 

KERX  COUXTY— Continued. 

15 
IS 
26 
34 

6 
32 
30 
30 
30 
30 
30 
29 
29 
33 
19 
19 
19 
19 
19 
33 
19 
19 
31 
29 
29 
33 
31 
34 

4 

2 
36 
14 
30 
34 

2 
36 

4 
34 
35 
35 

2 
10 
34 
12 

1 
30 
24 
27 

27 

32 
22 
11 
11 
11 
11 

6 
20 

1 
36 
15 

12 

12 

28 

34 
34 
34 
33 
33 
7 
7 
7 
7 

31 
31 
32 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
32 
32 
32 
31 
30 
31 
12 
12 
11 
32 
11 
12 
12 
12 
11 
11 
12 
29 
29 
29 
29 
11 

11 

32 
31 
27 
27 
27 
27 
11 
32 
27 
26 
28 

25 

11 

23 

3 
3 
3 
3 
3 
2 
2 
2 
2 

22 
22 
23 
24 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
22 
22 
22 
23 
24 
24 
23 
23 
24 
24 
24 
24 
23 
24 
20 
20 
21 
20 
20 

20 

23 
38 
28 
28 
28 
28 
22 
25 
18 
19 
22 

19 

9 

19 

13 
13 
13 
13 
13 
14 
14 
14 
14 

13 
16 
53 
Thornber  5 
1 
4 

22 
23 
24 
2S 
1 
S 
10 
13 
15 
16 
17 
19 
19 
21 
22 
31 
40 
47 
56 
Dorothy  2 
Dorothy  3 

7 

Mason  1 

2 

A-1 

Hillside  15 

6 

15 

4 

G-M  11 

379 

376-B 

Monarch  44 

Rass  2 

25 

T 
How  1 
1 
Kern  Co. 

Lease  2       19 
Kem  Co. 

Lease2        20 

Gonyer  1 

2 

1 

1 

4 

1 

1 

1 

Lazard  1 

Miller  &  Lui 

Option  1 

S.  F.  and  Fresno 

Land  Co.  1 

1 

1 

Manuel  6 
Reves  27 
Reyes  27..A 
Reves  29 
HPIIman  12 
Vickers    3 
Vickers    4 
Vickers    6 
dickers    7 

Midwaj 

Midwaj 
Midwa; 
Midwa% 
Midwai 
Midwa\ 
Midway 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midwaj 
Midway 
Midwa> 
Midwai 
Midwaj 
Midwai 
Midwaj 
Midwaj 
Midwaj 
Midwa> 
Midwai 
Midwai 
Midwai 
Midwa. 
Midwai 

Midland  Oilfields  Co.,  Ltd.  _ 

Pacific  Oil  Co.   _      

1  Petroleum  Midway  Co..  Ltd 

t    Petroleum  Midway  Co.,  Ltd 

Southwestern  Petroleum  Co 

Union  Oil  Co...     

Sunset 

Sunset 

Siin«.f 

Sunset 

Sunset 

Sunset 

Temblor 

HaU&Baker 

Temblor 

Temblor 

Temblor 

wneeler  Kidgc 

wheeler  iudge 
Kem  County 

Fremont  Oil  Corp. 

Kern  Countj- 
Kern  County 

Kem  County 

Kern  Countv 

Kem  Countj- 

Kem  Countv 

Kem  Countj- 

Kem  County 

Kem  County 

Kem  County 
Kem  County 

KIXGS  COUXTY: 

LOS  AXGELES  COUXTY: 

Shell  Co... 

Dominguej 

SheU  Co 

Vomingaex 

Shell  Co. 

Shell  Co 

Dominguez 

PfiTTiineiiiiy 

Inglewood 

-Associated  Oil  Co.. 

Inglewood 

Inglewood 

Associated  Oil  Co 

Inglewood 
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Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

LOS  ANGELES  COUNTY— Cont. 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
7 
7 
8 
8 
7 
7 
7 
7 
8 
7 

17 
8 

17 
8 
8 
8 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
2 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

17 
8 
8 
8 
8 
8 
8 

2 
2 
2 
2 

2 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

Vickers  10 
Vickers  11 
Vickers  12 
Vickers  13 
Vickers  14 
Vickers  17 
Vickers  IS 
Vickers  20 
Vickers  22 
Vickers  24 
Vickers  25 
Vickers  27 
Vickers  29 
Vickers  32 
Vickers  34 
1 
2 
3 

6 
1 
2 
3 

4 

7 

Moynier  1 

4 

Baldwin  11 

Baldwin  17 

Baldwin  21 

Moynier  4 

Moynier  5 

Moynier  7 

Moynier  Twin  1 

Smith  4 

Smith  6 

Cone  5 

Cone  7 

Cone  8 

Cone  9 

Cone  10 

Cone  11 

Cone  12 

Cone  13 

Lloyd  2 

Lloyd  3 

Lloyd  4 

Lloyd  5 

Lloyd  6 

Palm  Crest  1 

Rubell,2.  3,4,  5 

Rubel  6 

Rubel  7 

Rubel  8 

Rubel  9 

Rubel  11 

Rubel  12 

Rubel  13 

Rubel  14 

Rubel  IS 

Rindge    2 

Rindge    3 

Rindge    4 

Rindge    5 

Rindge    6 

Rindge    7 

Rindge    8 

Rindge    9 

Rindge  10 

Rindge  11 

Rindge  12 

Rindge  13 

L.A.Invest.  1     7 

L.A.Invest.  1     8 

L.A.Invest.  1     9 

L.A.Invest.  1  10 

L.A.Invest.  Ill 

L.A.Invest.  1  12 

L.A.Invest.  1  13 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Brownmoor  Oil  Co 

Inglewood 

Brownmoor  Oil  Co 

Inglewood 

Brownmoor  Oil  Co,                      .     . 

Brownmoor  Oil  Co 

Inglewood 

Inglewood 

Inglewood 

Petroleum  Midway  Co. ,  Ltd 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd _ . 

Petroleum  Midway  Co.,  Ltd 

Inglewood 
Inglewood 
Inglewood 
Inglewood 

Petroleum  Midway  Co.,  Ltd 

Inglewood 

Inglewood 

Inglewood 

Petroleum  .Securities  Co. . 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Shell  Co.       .   . 

Shell  Co._    

Shell  Co 

SheUCo .• 

Shell  Co._ 

Shell  Co 

SheHCo 

Inglewood 

Shell  Co. 

Shell  Co 

Inglewood 

SheUCo.. 

Shell  Co. 

Inglewood 

SheUCo 

Standard  Oil  Co 

Inglewood 

Standard  Oil  Co. 

Standard  Oil  Co. 

Inglewood 

Standard  Oil  Co 

Standard  Oil  Co... 

Inglewood 

Standard  Oil  Co 

Standard  Oil  Co 

Inglewood 
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LOS  AXGELES  COUNTY— Cont, 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co.- 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co.. 

Standard  Oil  Co.-- 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

I.  W.  Bailes 

N.  Braly  and  V  T.  Slade 

Bush-Voorhis  Oil  Co 

Center  Oil  Co 

Cook  Oil  Corp.. 

Craig,  Burns  &  Co.,  Inc 

Craig,  Biu-ns  &  Co.,  Inc 

Craig,  Burns  &  Co.,  Inc 

Harry  Failing 

General  Petroleum  Corp 

-\.  T.  Jergins  Trust 

A.  R.  Johnson 

A.  T.  Kenney 

Lindauer  Oil  Co 

Linden  Oil  Co 

O.  F.  W.  Drilling  Co.,  Inc.- 

J.  E.  O'Donnell-.- 

J.  E.  O'DonneU 

J.  E.  O'DonneU-- 

J.  E.  O'Donnell 

Painted  Hills  Oil  -\ssn 

Pan  .\merican  Petroleum  Co 

Pan  American  Petroleum  Co 

Petroleum  Midway  Co.,  Ltd 

Petroleum  Midway  Co.,  Ltd 

W.  R.  Ramsey 

San  Martinez  Oil  Co 

South  Slope  Oil  Co 

J.  P.  Spaulding 

Umpire  Petroleum  Corp 

The  United  Oil  Co 

Fred.\.  Walker.. 

Weaver  Bros 

McGinley  Oil  Co 

St.  Helens  Petroleum  Co.,  Ltd... 
St.  Helens  Riverside  Properties-. 

.Associated  Oil  Co 

BarnsdaU  Oil  Co .-. 

Barnsdall  Oil  Co . :_.. 

Burnham  Exploration  Co 

P.  L.  Cooper.. 

DeLendrecie  Oil  WcU 

DeLendrecie  Oil  Well-'- 

Elbe  Oil  Land  Development  Co.- 

Walter  H.  Fisher  Corp 

Walter  H.  Fisher  Corp 

Fullerton  Oil  Co 

Wm.  E.  Garner 


Sec. 

Twp. 

Range 

17 

2 

14 

S 

2 

14 

8 

2 

14 

S 

2 

14 

8 

2 

14 

8 

2 

14 

17 

2 

14 

8 

2 

14 

$ 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

7 

2 

14 

8 

2 

14 

8 

2 

14 

8 

2 

14 

7 

2 

14 

7 

2 

14 

8 

2 

14 

8 

2 

14 

8 

2 

14 

8 

2 

14 

8 

2 

14 

2 

14 

2 

14 

2 

14 

2 

14 

2 

14 

4 

13 

13 

12 

12 

13 

12 

12 

13 

12 

12 

12 

24 

13 

24 

13 

24 

13 

24 

13 

24 

13 

19 

12 

19 

12 

24 

13 

24 

13 

13 

13 

19 

12 

19 

12 

19 

12 

19 

12 

28 

12 

29 

12 

13 

13 

13 

13 

24 

13 

13 

13 

24 

4 

13 

24 

4 

13 

6 

2 

11 

2 

2 

12 

2 

2 

12 

20 

3 

13 

18 

3 

13 

20 

3 

13 

35 

2 

14 

7 

3 

13 

7' 

3 

13 

T 

3 

13 

20 

3 

13 

3 

13 

7 

3 

13 

7 

3 

13 

7 

3 

13 

I/.A.Invest.  1  14 

L.A.lnvest.  1  15 

L.A.Invest.  1  16 

L.A.lnvest.  1  17 

L.A.Invest.  1  18 

L.A.lnvest.  1  19 

L.A.lnvest.  1  20 

L.A.Invest.  1  21 

L.A.Invest.  1  22 

L.A.Invest.  1  23 

L.A.Invest.  2    3 

L.A.Invest.  2    4 

LJ\..lnvest.  2     5 

Vickers  1     5 

\'icker3  1     6 

AMckers  1     7 

Vickers  1     8 

Vickers  1     9 

Vickers  1  10 

Vickers  1  11 

Vickers  1   12 

Vickers  1  13 

Vickers  1  14 

Vickers  1  15 

A'ickers  2     4 

^'icke^s  2     5 

Vickers  2     6 

Vickers  2     7 

A'^ickers  3     1 

Whiston  & 

Kackley  1 

Engelke  1 

13 


Reese-Benedict  1 
Reese- 
Benedict  1-A 
Scott-Mogle  1 
Finney  1 
K.  &  H.  6 


17 


O'Donnell  39 

O'Donnell  40 

O'Donnell  41 

O'Donnell  43 

S 

U.  P.  7 

U.  P.  8 

Fields  15 

Fields  16 

R.  L.  M.  1 

Booth  Comm.4-A 

O'DonneU  42 

Probasco  1 

Bixby  2-A 


17 

MulhoUand  2 

Monterey  9 

Higgins  3" 

O'Dea  5 

Rosecfans  6 

■      "Wagner  2 


Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 
Inglewood 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Lrf)ng  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Montebello 
Montebello 
Mohtebello 
"  Rosecrahs 
■  Ros'e'crans 
Rds'ecraiis 
Rosecrans 
'  Rosecrahs 
"  Rosecrahs 
Rosecrans 
Rosecrans 
Rosecrans 
"  Rosecrans 
'  Rosecrans 
Rosecrans 
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Sec.      Twp.    Range 


Well  No. 

Field 

Athens  7 

Rosecrans 

Athens  S 

Rosecrans 

1 

Rosecrans 

Atliens  4 

Rosecrans 

H,  &  0.  12 

Rosecrans 

H.  &0.  11 

Rosecrans 

Athens  4 

Rosecrans 

Athens  5 

Rosecrans 

Athens  6 

Rosecrans 

Athens  7 

Rosecrans 

Athena  8 

Rosecrans 

Athens  9 

Rosecrans 

Athens  12 

Rosecrans 

Athens  13 

Rosecrans 

1 

Rosecrans 

36 

Rosecrans 

37 

Rosecrans 

38 

Rosecrans 

41 

Rosecrans 

McBride  1 

Rosecrans 

Athens  4 

Rosecrans 

Colby  2 

Rosecrans 

Kreitz  Comm.  2 

Rosecrans 

Kreitz  Comm.  3 

Rosecrans 

2 

Athens  a 

Rosecrans 

Athens  6 

Rosecrans 

Walsh  1 

Rosecrans 

Ballaun  1 

Comm.  5 

Maxwell 

Comm.  S 

Rosecrans 

Weaver  1 

Rosecrans 

Howard  Park  22 

Rosecrans 

Howard  Park  23 

Rosecrans 

Howard  Park  24 

Padelford  2 

Rosecrans 

Del  Amo  27 

Del  Amo  34 

Torrance 

Del  Amo  37 

Del  Amo  09 

Torrance 

Del  Amo  7.5 

Torrance 

Del  Amo  81 

Torrance 

Del  Amo  103 

Torrance 

Del  Amo  104 

Torrance 

Del  Amo  105 

Torrance 

Del  Amo  106 

Torrance  7.5 

Torrance 

Torrance  88 

Torrance 

Carson  9 

Torrance 

Carson  10 

Torrance 

Torrance  26 

Torrance 

Torrance  27 

Torrance 

52 

Redondo  Imp. 

Co.  3 

Torrance 

Frenger  4 

Torrance 

Frenger  5 

Torrance 

Torrance  4 

Torrance 

Dominguez  13 

Torrance 

Marble  Lease  24 

Torrance 

Torrance  36 

Torrance  62 

Torrance 

Seward- 

Rideout  2 

Whittier 

DeBaker  4 

Los  Angeles  County 

Couts  Comm.  1 

Los  Angeles  County 

Vail  1 

Los  Angeles  County 

1 

Merced  County 

6 

Napa  County 

LOS  ANGELES  COUNTY— Cont. 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

C.  P.  Harrell 

Henderson  Petroleum  Corp 

Hitchcock  &  Ort 

Hitchcock  &  Ort 

■  Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

I  Petroleum  Corp 


Julia 

M.  G.  &  N.. 

Marine  Corp. 

Marine  Corp. 

Marine  Corp. 

Marine  Corp. 

McBride-B 

Pacific  Petroleum  Corp.  &  The  United 

OiICo.__ _ 

Petroleum  Midway  Co.,  Ltd.. 
Petroleum  Midway  Co.,  Ltd.. 
Petroleum  Midway  Co.,  Ltd.. 

J.  T.  Robertson  Co 

Sentinel  Oil  Co... 

Sentinel  Oil  Co 

St.  Helens  Petroleiun  Co.,  Ltd 

Star  Petroleum  Co 

Superior  Oil  Co 


Superior  Oil  Co.. 


Superior  Oil  Co 

Union  Oil  Co. _ _ 

Union  Oil  Co _ 

Union  Oil  Co.-_ _. 

Union  Oil  Co.  — 

C.  C.  M.  O.  Co.- 

C.  C.  M.  O.  Co.-- 

C.  C.  M.  O.  Co.- 

C.  C.  M.  O.  Co.- 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co.- - 

C.  C.  M.  O.  Co. .- 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co... - 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

General  Petroleum  Corp 

General  Petroleum  Corp 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

Marine  Corp 

Petroleum  Midway  Co.,  Ltd.. 

Shell  Co -- 

Shell  Co...- 

Shell  Co. --- 

Standard  Oil  Co 

Standard  Oil  Co.- 

Superior  Oil  Co 

Superior  Oil  Co.--- -. 

Petroleum  Midway  Co.,  Ltd.. 

Bandini  Petroleum  Corp 

Oak  Ridge  Oil  Co.- 

Superior  Oil  Co 

MERCED  COUNTY— 
Henry  L.  Kuns.- 

NAPA  COUNTY— 
Griffiths  Oil  Co 
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Company 


ORANGE  COUNTY— 
C.  C.  M.  O.  Co. 


Pan  American  Petroleum  Co.. 
Petroleum  Midway  Co.,  Ltd., 
Petroleum  Midway  Co.,  Ltd.. 

Retsof  Drilling  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co _ 

Standard  Oil  Co 

Standard  Oil  Co 

Sun  Oil  Co - 

Beesemyer  &  Yerkes 

Beesemyer  &  Yerkes 

A.  T.  Jergins  Trust _.. 

Jesse  M.  Nelson  Co 

Barnett  Rosenburg 

Barnett  Rosenburg 

Warrington  &  DeKay 

F.  A.  Winchester 

Chiksan  Oil  Co 

Petroleum  Midway  Co.,  Ltd.. 

Hoyt  S.  Gale 

RIVERSIDE  COUNTY— 
Trabuca  Oil  Co 


SAN  BERNARDINO  COUNTY- 
Hesperia  Oil  &  Gas  Co 

SAN  JOAQUIN  COUNTY— 
Pacific  Petroleum  Producers 

SAN  LUIS  OBISPO  COUNTY- 


SAN  MATEO  COUNTY- 


SANTA  BARBARA  COUNTY— 

Pan  American  Petroleum  Co 

Marland  Oil  Co 

Palmer  Union  Oil  Co 

R.  &  G.  Oil  Co 

Rice  Ranch  Oil  Co 

G.  F.  Becker 

James  F.  Nugent  Oil  Co 

SANTA  CRUZ  COUNTY— 
Swanton  Improvement  Co 

TULARE  COUNTY— 

Dinuba  Oil  &  Petroleum  Co 

Hub  Oil  Co -_- -.. 

Pioneer  Development  Co, 

VENTURA  COUNTY— 

Montebello  Oil  Co. 

C.  A.  Harding,  Trustee 

C.  A.  Harding,  Trustee 

C.  A.  Harding,  Trustee 

C.  A.  Harding,  Trustee 

C.  A.  Harding,  Trustee 

C.  A.  Harding,  Trustee 

C.  A.  Harding,  Trustee 


Olinda  2 
Graham  & 

Loftus  56-A 

Johnson  4 

Brown  7 

Elliott  4 

74 

Bolsa  21 

Huntington  A  2S 

Huntington  A  29 

Huntington  B  35 

Santa  Ana 

Gardens  1 


Fairview  Farms  1 


Soladino  15 
Williams  1 
Stendell  5 


Coyote  HiUs 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Richfield 

Richfield 
Orange  County 


Riverside  County 
San  Bernardino  Co. 
San  Joaquin  County 


San  Luis  Obispo  Co. 
San  Luis  Obispo  Co. 


San  Mateo  County 
San  Mateo  County 


Casmalia 
Cat  Canyon 
Cat  Canyon 
Cat  Canyon 
Santa  Maria 
Santa  Barbara  Co. 
Santa  Barbara  Co. 


Santa  Cruz  Co. 


Tulare  County 
Tidare  County 
Tulare  County 


Bardsdale 
Cone  jo 
Cone  jo 
Conejo 
Conejo 
Conejo 
Conejo 
Conejo 
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Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

VENTUR-4.  COUNTV— Continued. 
J.  A.  Hess - 

4 

4 
4 
4 
4 
4 
14 
14 
32 
20 
13 
IS 
22 
18 
27 
27 
28 
28 
28 
28 
34 
4 
28 
28 
28 
28 

4 
4 
4 
5 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 

20 
20 
20 
20 
20 
20 
IS 
19 
18 
19 
21 
20 
21 
20 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

4 

6 
2 
3 

4 

1 

16 

8 

2 

Harv'ey  17 

WiUard  18 

1 

Santa  Paula  17 

Lloyd  21 

Lloyd  22 

Lloyd  31 

Notten  7 

Notten  S 

Notten  9 

1-A 

18 

Gosnell  10 

Gosnell  16 

Gosnell  17 

Taylor  9 

J.  A.  Hess.. 

.r.  A.  Hess.      

Rio  Virgin  Oil  S\'n. 

Rio  Virgin  Oil  .Syn 

Rio  Virgin  Oil  Svn. 

Coneio 
Piru 

Oak  Ridge  Oil  Co... 

Santa  Paula  Oil  Co. 

J.  A.  Hess 

J.  A.  Hess 

Shell  Co 

Shell  Co.. -   - 

SheU  Co. 

SheU  Co. 
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SPECIAL  ARTICLES. 

Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staif  and  others  are  published  in  each  number  of  'Mining  in 
California.' 

It  is  anticipated  that  these  special  articles  will  cover  a  wide  range 
of  subjects  both  of  historical  and  current  interest;  descriptions  of  new 
processes,  or  metallurgical  and  industrial  plants,  new  mineral  occur- 
rences, and  interesting  geological  formations,  as  well  as  articles  intended 
to  supply  practical  and  timely  infoi-mation  on  the  problems  of  the  pros- 
pector and  miner,  such  as  the  text  of  new  laws  and  official  regulations 
and  notices  affecting  the  mineral  industry. 


DEALERS   IN  GOLD-SILVER  ORES  AND   BULLION    MUST  TAKE 
OUT   LICENSES. 

Senate  Bill  No.  137,  which  was  passed  by  the  forty-sixth  session 
of  the  legislature  and  approved  by  the  Governor,  April  15,  1925, 
became  effective  July  24.  1925. 

This  bill  is  for  the  regulation  and  control  and  licensing  of  persons, 
firms  or  corporations  engaged  in  the  business  of  sampling,  concen- 
trating, purchasing  or  receiving  for  sale  ores,  concentrates  or  amalgams 
bearing  gold  and  silver,  gold  dust,  silver  or  gold  bullion,  nuggets  or 
specimens. 

This  act  will  make  it  necessary  for  any  one  dealing  in  the  above 
mentioned  materials  to  take  out  a  license  together  with  a  bond,  the 
license  fee  being  $100  per  year  and  the  bond  $3,000.  The  banks, 
while  exempt  from  paying  the  licen.se  fee,  will  not  be  exempted  from 
the  provisioiLS  of  the  act  and  of  the  bond.  Jewelers  and  pawnbrokers 
who  turn  in  their  sweepings  and  scrap  as  is  and  not  melted  will  be 
exempted,  but  those  dealing  in  ores,  specimens,  nuggets  and  melted 
materials  will  come  under  the  provisions  of  the  act.  Others  affected 
by  this  act  are  assayers,  storekeepers,  trustees,  referees  and  others 
dealing  in  gold  and  silver  ores,  bullion,  nuggets  and  amalgams. 

Application  blanks  for  licenses  and  copies  of  the  law  may  be  had  by 
applying  to  Lloyd  L.  Root,  State  Mineralogist,  State  Mining  Bureau, 
Ferry  Building.  San  Francisco. 

An  alistract  of  the  law  is  as  follows : 

Section  1. — Provides  that  it  shall  be  unlawful  for  any  person,  firm, 
association  or  corporation,  without  first  procuring  a  license  from  the 
state  mineralogist,  to  engage  in  the  business  indicated  in  the  above 
mentioned  title.  The  annual  license  fee  is  $100  and  will  be  is.sued 
only  to  bona  fide  residents  of  California,  and  to  such  corporations 
organized  under  the  laws  of  other  states  as  are  duly  qiialified  to  do 
business  in  this  state.  Provided,  however,  that  this  act  is  not  to  be 
construed  as  requiring  a  license  for  any  mill,  sampler,  concentration 
or  reduction  plant  used  exclusively  by  any  company  or  owner  in 
sampling,  milling,  reducing  or  concentrating  ores  produced  by  such 
owner. 

Section  2. — Provides  that  the  application  for  license  must  be  made 
to  the  state  mineralogist  accompanied  by  certain  information  which 
must  be  sworn  to  by  such  applicant.  Licenses  will  be  granted  only 
after  30  days  notice  and  by  publication  at  least  once  a  week  for  three 
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successive  weeks,  at  the  expense  of  applicant,  in  a  newspaper  published 
in  the  county  where  such  business  is  carried  on. 

Protests  to  the  granting  of  licenses,  and  written  charges  for  the 
revocation  of  licenses  already  issued,  may  be  filed  and  public  hearings 
held  thereon  in  accordance  with  pre.scribed  rules,  and  the  state  miner- 
alogi.st  shall  have  the  power  to  reject  an  application  or  revoke  any 
license  for  failure  on  the  part  of  the  applicant  or  licensee  to  observe 
this  act  or  any  law  of  the  state  relative  to  larceny  or  receiving  stolen 
property.  Application  for  a  review  or  appeal  to  the  Superior  Court 
from  any  decision  made  by  the  state  mineralogist  is  also  provided  for 
under  the  provisions  of  this  section. 

Section  3. — Provides  that  each  application  for  a  license  shall  be 
aecompaniecl  by  a  bond  to  the  people  of  the  State  of  California  in  the 
sum  of  .$3,000,  and  conditioned  that  the  licen-see  shall  not  violate  any 
law  applicable  to  said  business.  Said  bond  will  be  subject  to  execu- 
tion upon  any  judgment  recovered  against  a  licensee  as  the  result  of 
his  ^-iolation  of  any  law  relating  to  such  business. 

Section  4. — Provides  that  every  person,  firm,  association  or  corpora- 
tion engaged  in  such  business  shall  keep  and  preserve  a  book  in 
which  shall  be  entered  at  the  time  of  delivery  of  any  ores,  concentrates 
or  amalgams,  bearing  gold  or  silver,  gold  dust,  gold  or  silver  bullion, 
nuggets  or  specimens : 

First — The  name  of  the  party  on  whose  behalf  such  ores,  concen- 
trates, gold  dust,  gold  or  silver  bullion,  nuggets  or  specimens  are 
delivered ; 

Second — The  weight,  or  amount,  and  a  short  description  of  each  lot 
thereof ; 

Third — The  name  and  location  of  the  mine  or  claim  from  which  it 
shall  be  stated  that  the  same  has  been  mined  or  procured ; 

Fourth — The  name  of  the  party  delivering  the  same ; 

Fifth — The  date  of  delivery;  and 

Sixtli — Whether  the  party  making  the  delivery  is  a  lessee,  super- 
intendent, foreman  or  workman  in  such  mine. 

Such  record  book  shall  be  open  for  inspection  at  all  times  to  the  state 
mineralogist  or  his  authorized  agents,  and  by  permit  of  the  state 
mineralogist  issued  to  any  other  person  who  claims  under  affidavit  to 
have  sustained  a  loss  by  theft  or  trespass  of  property  subject  to  sale 
under  this  act. 

Section  5. — Provides  that  licensees  who  fail  to  keep  records,  as 
above  jirovided,  or  who  make  any  false  entries  or  use  fictitious  names, 
or  fail  to  permit  the  inspection  of  books  by  authorized  persons,  shall, 
upon  conviction,  forfeit  their  license  and  become  liable  to  the  penalties 
hereinafter  provided. 

Section  6. — Provides  that  any  person  who  shall  make  any  false  state- 
ment concerning  any  facts  required  in  section  4  shall  be  guilty  of  a 
misdemeanor. 

Section  7. — Provides  that  complaints  against  any  licensee  shall  be 
made  in  writing  and  filed  with  the  state  mineralogist.  Upon  due  notice 
to  all  interested  parties,  and  after  a  hearing  thereon,  the  state  miner- 
alogist may  refuse  to  is.sue  and  shall  suspend  or  revoke  any  license  for 
any  good  cause  shown. 

Section  8. — Provides  that  any  violation  of  sections  1,  4,  and  5  of 
this  act  shall  be  punishable  by  a  fine  of  not  less  than  .$100  and  not  more 
than  .$1,000,  or  by  imprisonment  for  not  less  than  30  days  or  more  than 
6  months,  or  by  both  such  fine  and  imprisonment. 
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License 
UioDdle 
ofes.  e\c. 


The  complete  text  of  the  new  law  follows: 
CHAPTEE  70. 

An  act  to  provide  for  the  regulation,  control  and  licensing  of 
any  person,  firm  or  corporation  engaging  in  the  business  of 
milling,  sampling,  concentrating,  reducing,  purchasing, 
or  receiving  for  sale  ores,  concentrates,  or  amalgams,  bear- 
ing gold  or  silver,  gold  dust,  silver  or  gold  bullion,  nuggets 
or  specimens;  to  provide  rides  and  regulations  therefor: 
and  to  provide  penalties  for  the  violation  of  the  provisions 
of  this  act. 

[Approved  April  15,  1925.] 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  Hereafter  it  shall  be  unlawful  for  any  person, 
firm,  association  or  corporation,  without  first  procuring  the 
license  hereinafter  provided  for,  to  engage  in  the  business  of 
milling,  sampling,  concentrating,  reducing,  purchasing  or 
receiving  for  sale  ores,  concentrates,  or  amalgams,  bearing 
gold  or  silver,  gold  dust,  gold  or  silver  bullion,  nuggets  or 
specimens.  Every  person,  tirm,  association  or  corporation 
engaged  in  such  business  shall  pay  a  license  tax  of  one  hun- 
dred dollars  ($100)  per  annum  to  the  State  of  California. 
Xo  license  shall  be  granted  to  any  person,  firm  or  association 
unless  such  person  and  the  members  of  such  firm  or  association 
shall  be  bona  fide  residents  of  the  State  of  California,  and  no 
license  shall  be  granted  to  any  joint  stock  company  or  corpo- 
ration organized  under  the  laws  of  any  other  state  or  foreign 
countrj-  unless  such  company  or  corporation  has  complied 
with  all  the  laws  of  this  state  relating  to  the  qualification  of 
foreign  corporations  to  do  business  in  this  state:  provided, 
that  this  section  shall  not  be  construed  as  requiring  a  license 
for  any  mill,  sampler,  concentration  or  reduction  plant  used 
exclusively  by  the  owner  in  sampling,  milling,  reducing  or 
concentrating  ores  produced  by  such  owner. 

Sec.  2.  The  application  for  license  to  carry  on  such  busi- 
ness must  be  made  to  the  state  mineralogist  of  the  State  of 
California,  and  shall  contain  the  full  names  and  addresses  of  ' 
applicants,  if  natural  persons,  and  in  the  case  of  firms  and 
associations  the  full  names  and  addresses  of  the  members 
thereof,  and  in  the  case  of  corporations,  the  full  names  and 
addresses  of  the  officers  and  directors  thereof,  and  the  place 
or  places  where  such  business  is  to  be  carried  on.  Such  appli- 
cation shall  be  sworn  to  by  the  person  making  it.  Evers- 
license  granted  shall  date  from  the  first  day  of  the  month  in 
which  it  is  issued  and  expire  on  the  thirty-first  day  of  the 
following  December,  and  such  license  or  copies  thereof  shall 
be  kept  conspicuously  displayed  in  the  place  or  places  of  busi- 
ness of  the  licensee  within  the  State  of  California.  Every 
application  shall  be  tUed  not  less  than  thirty  days  prior  to 
the  granting  of  such  license,  and  notice  of  the  filing  of  such 
application  shall  be  posted  in  the  office  of  said  state  mineralo- 
gist and  be  published  at  the  cost  of  the  applicant  once  a  week 
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c-i^e^Te  we«&s  in  a  newspaper  pnblided  in  the 

-iirtiritw^  wfaie-re  snek  foiiiiaiiie^  is  to  be  carried  on. 
'  ■=■  m&de.  by  any  persftit  to  tke  issnii^  of  sneh  ^tutesta. 
~    snek   protests   are  ffited.  with  tbe   state 


£  -nse  for  failure 

■: :_  \  :-t  or  any  part 

il  '-i  the  proTision 

■: :  -  :  mia  relatrng  to 

c:  -    .?  or  any   _  -;-i-  '.n  larceny 

'ir  -    stoliai  pr:  ■  :   l:;-jnae  shall 

h  -  ~--^',-  •:•-,■  ,  --J  or  more 

r-  _  OS  of  law 

!!'_._  -     _  -^2rmg  as 

in   ^-iic    _z   ^ri:ca;i    ^^■■;r,  s;:    ::-i.r    _  .  ^  -     An 

appUeation  for  a  review  of  any  l  .         _  .  j.  or  bbtow 

FCT'oking.  a  lieense  mafl-  '-----  this 

aet^  may  be  made  to  lit  "^ty 

where  the  aggrieved  pa;'^  .,    _      •  .  tI'sohs 

who  may  fee!  aggfieTeti  wy  soick  omer  and  wiiowr  naeii*?  or 
names  appear  in  tiie  ir«?"«>ir^  ">?  the  proceedings  hefo^rtj  the  state 
nuneralogist  as  a  "  I'ljlieant  &r  Eeense.  protestant, 

oar  aeeaser,  by  loi:'.  ^iEc-e  of  the  elerk  of  said  eonrt 

a  eertiSed  copy  of  r.„-  ...  ^^..^pt  of  the  proeeedin^  before  the 
state  mineralogist^  inelnding  e«^ies  of  all  papers  filed  theretCL 
The  transeript  shall  be  aeeompanied  by  a  short  petitioii 
naming  the  person  or  persons  applying  for  the  review  as 
plaintiff  or  plainti&  and  the  state  mineralaeist  as  def  endant, 
and  praying  for  a  reriew  of  the  order. 

Within  ten  days  after  lodging  soeh  appMeation  the  party  yaoaat 
or  parties  applying  for  the  review  shall  serve  notiee  of  its  '°™™^- 
p^ideney  nptm  the  state  mineraloigist.  in  ^ruTf>g,  and  if  the 
review"  be  of  an  order  granting  a  lieeuse  or  refosing  to  revoke 
a  lieense^  sneh  notiee  shall  also  be  served  iip«n  the  person  to 
whom  tlM  lieense  was  thereby  granted  or  whose  Keense  was 
ch^rfjy  permitted  to  remain  in  foree. 

Sueh  notiee  may  be  served  by  personal  ddftvery  or  by  regis- 
tered maiL  and  proof  of  ^rviee  shall  be  made  to  the  satisfac- 
tion of  the  eoort  if  not  admitted.  Xo  review  diall  be  allowed 
onless  takoi  witMn  thirty  days  after  entry  of  the  order.  The  Henrng, 
said  eoDit  ^lall  try  all  saeh  reviews  npon  the  transeript.  and 
soeh  evideaiee  as  may  be  o^rtd  and  admitted.  When  the 
eoort  has  finally  determined  any  sneh  proceeding,  it  shall 
forthwith  eanse  its  order  in  the  premises  to  be  eertified  to 
the  state  mineralo<gist.  The  costs  in  sneh  review  shall  be 
awarded  at  the  diseretion  of  the  eoort.  and  if  any  eosts  are 
awarded  agaiist  the  state  mineralogist,  the  same  shall  be  paid 
ODt  of  fonds  arising  from  the  payment  of  license  fees  nnder 
this  act    "When  a  review  is  had.  as  herein  provided,  of  an 
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order  of  the  state  mineralogist  revoking  a  license,  such  review 
shall  operate  as  a  stay  upon  such  order. 

For  the  making  of  the  transcript  herein  provided  for,  the 
state  mineralogist  shall  collect  from  the  person  or  pei'sons 
ordering  the  same,  twenty-five  cents  per  folio  of  one  hundred 
words,  and  twenty-five  cents  for  certifying  the  same. 

The  superior  court  in  and  for  the  count}'  or  city  and  county 
in  which  the  aggrieved  party  or  parties  reside  shall  have  the 
right  and  .jurisdiction  to  review  the  action  of  the  state  miner- 
alogist in  granting,  refusing,  or  revoking  a  license. 
Bond.  Skc.  3.     Each  application  shall  be  accompanied  bj'  a  bond 

to  be  approved  by  the  said  state  mineralogist  to  the  people  of 
the  State  of  California  in  the  penal  sum  of  three  thousand 
dollars  ($3000),  with  two  or  more  sufficient  sureties  or  by  a 
surety  company  duly  authorized  to  do  business  in  this  state, 
and  conditioned  that  the  obligor  will  not  violate  any  law 
.\ctions.  applicable  to  such  business.  If  any  person  shall  be  aggrieved 
by  the  misconduct  of  an\-  such  licensee  through  his  violation 
of  any  law  relating  to  .such  business,  and  shall  recover  a  .judg- 
ment therefor,  such  person  may,  after  a  return  unsatisfied  in 
whole  or  in  part  of  any  execution  issued  upon  said  judgment, 
maintain  an  action  in  his  own  name  upon  such  bond  herein 
required  in  any  court  of  competent  jurisdiction.  The  state 
mineralogist  sliall  furnish  to  any  one  applying  therefor  a 
certified  copy  of  any  such  bond  filed  with  him,  upon  the  pay- 
ment of  a  fee  of  twenty-five  cents,  and  such  certified  copy 
shall  be  prima  facie  evidence  in  any  court  that  such  bond  was 
duly  executed  and  delivered  by  each  person  whose  name 
Renewal  appears  thereon.  Said  bond  shall  be  renewed  and  refiled 
of  bond.  prior  to  the  date  of  its  expiration,  or  the  licensee  shall, 
within  thirty  days  thereafter,  cease  doing  business,  and  his 
license  shall  be  revoked  by  said  state  mineralogist ;  but  said 
bond  until  renewed  and  refiled,  shall  remain  in  full  force  and 
effect  for  a  period  of  three  years  from  the  time  of  approval 
thereof  by  the  state  mineralogist. 
Record  of  Sec.  -4.     Every    person,    firm,    association    or    corporation, 

ores  handled,  carrying  on  such  business,  shall  keep  and  preserve  a  book  in 
which  shall  be  entered  at  the  time  of  the  deliverj'  of  any  ores, 
concentrates  or  amalgams,  bearing  gold  or  silver,  gold  dust, 
gold  or  silver  bullion,  nuggets  or  specimens : 

First — The  name  of  the  party  on  whose  behalf  such  ores, 
concentrates,  gold  dust,  gold  or  silver  bullion,  nuggets  or 
specimens  are  delivered ; 

Seco7id — The  weight,  or  amount,  and  a  .short  description  of 
each  lot  thereof: 

Third — The  name  and  location  of  the  mine  or  claim  from 
which  it  shall  be  stated  that  the  same  has  been  mined  or  pro- 
cured ; 

Fonrth — The  name  of  the  party  delivering  the  same ; 
Fifth — The  date  of  delivery:  and 

Sixth — "Whether  the  party  making  the  delivery  is  a  lessee, 
superintendent,  foreman,  or  workman  in  such  mine. 
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Such  book  shall  be  opeu  for  inspection  to  the  said  state  Examination 
mineralogist,  his  deputies,  officers,  and  agents,  on  every  day  '''""^'''^■ 
except  Sundays  and  legal  holidays,  between  the  hours  of  nine 
o'clock  in  the  forenoon  and  five  o'clock  in  the  afternoon.  If 
any  person,  on  his  own  behalf  or  being  duly  authorized 
thereunto  by  another,  shall  make  and  file  with  the  said  state 
mineralogist  an  affidavit  stating  that  to  his  best  knowledge 
and  belief  he  or  his  principals,  as  the  case  may  be,  has,  within 
the  three  months  ne.xt  preceding  the  tiling  of  such  affidavit, 
.sustained  a  loss  of  any  of  the  atwve  described  property,  by 
theft  or  trespass,  and  that  he  believes  that  such  property  was 
delivered  to  a  licensee  under  this  act,  naming  such  licensee, 
the  state  mineralogist  shall  forthwith  issue  a  permit  to  such 
person  to  examine  the  book  kept  by  such  licensee  under  this 
act ;  and  upon  the  presentation  of  such  permit  to  such  licensee, 
such  person  shall  have  the  right  to  inspect  and  examine  the 
entries  made  in  said  book  during  said  period  of  three  months, 
on  the  same  terms  and  conditions  as  the  state  mineralogist. 

Sec.  5.  Any  licensee  under  this  act  who  shall  fail,  or  neg-  Penalties 
lect  or  refuse  to  keep  and  preserve  the  book  herein  provided  ofVct"" '"" 
for;  shall  forfeit  his  license  and  shall  in  addition,  upon  con- 
viction, be  liable  to  the  penalties  provided  in  section  eight  of 
this  act.  Any  licensee  or  other  person  who  shall  knowingly 
make  any  false  entries  upon  such  book,  or  knowingly  enter  or 
cause  to  be  entered  upon  the  same  any  false  or  fictitious  names, 
shall  upon  conviction,  be  liable  to  the  penalties  provided  in 
section  eight  of  this  act.  Any  licensee  who  shall  refuse  to 
permit  any  person  duly  authorized  as  herein  provided  to 
inspect  said  book  or  the  entries  therein,  shall,  on  conviction, 
be  liable  to  the  penalties  provided  for  a  violation  of  this  act 
and  shall  forfeit  his  license. 

Sec.  6.     An.v  person  who  shall  knowingly  make  any  false  Penalty 
statements  concerning  any  of  the  facts  required  to  be  stated  statements, 
in  section  four  of  this  act  shall  be  guilty  of  a  misdemeanor. 

Sec.  7.     Complaints  against  any  licensee  or  applicant  shall  complaints 

,  ,.  ..  .,  '.  ,.  T  ,,     hearings  and 

be  made  m  wi-itnig  to  said  state  mineralogist,  and  reasonable  decisions, 
notice  thereof,  not  less  than  three  days,  shall  be  given  to  said 
licensee  or  applicant  by  serving  upon  him  a  copy  of  such  com- 
plaint, and  a  hearing  shall  be  had  before  the  said  state  miner- 
alogist within  one  week  from  the  date  of  the  tiling  of  the  com- 
plaint, and  no  adjournment  shall  be  taken  for  longer  than  one 
week.  A  daily  calendar  shall  be  kept  of  all  hearings  by  said 
state  mineralogist,  which  shall  be  posted  in  a  conspicuous 
place  in  his  public  office  for  at  least  three  days  before  the  date 
of  such  hearing.  The  said  state  mineralogist  shall  keep  a 
record  of  all  such  complaints  and  hearings,  and  ma.v  refuse  to 
issue  and  shall  suspend  or  revoke  any  license  for  any  good 
cause  shown,  within  the  meaning  and  purpose  of  this  act;  and 
when  it  is  shown  that  any  licensee  or  applicant  under  this  act, 
either  before  or  after  conviction,  is  guilt.v  of  any  conduct  in 
violation  of  this  or  any  law  relating  to  such  business,  it  shall  be 
the  duty  of  the  said  state  mineralogist  of  the  State  of  Cali- 
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fornia  to  suspend,  revoke  or  reject  the  license  of  such  licensee 
or  applicant,  but  notice  of  the  proposed  action  shall  be  pre- 
sented to  and  reasonable  opportunity  shall  be  given  licensee 
or  applicant  to  be  heard  in  his  defense.  Whenever  for  any 
reason  such  license  is  revoked,  said  state  mineralogist  shall 
not  Lssue  another  license  to  said  licensee  until  the  expiration 
of  at  least  one  year  from  the  date  of  revocation  of  such  license. 
The  state  mineralogist  shall  decide  all  matters  submitted 
to  him  within  thirty  days  from  the  time  he  takes  them  under 
advisement. 

Sec.  8.  Any  violation  of  sections  one,  four,  and  five  of 
this  act  shall  be  punishable  by  a  fine  of  not  less  than  one 
hundred  ($100)  dollars  and  not  more  than  one  thousand 
($1,000)  dollars,  or  by  imprisonment  in  the  county  ,iail  for  not 
less  than  thirty  days  or  more  than  six  morrths  or  both  such  fine 
and  imprisonment.  The  said  state  mineralogist  shall  notify 
the  district  attorney  of  the  count.v  in  which  the  offense 
occurs  of  such  violation,  and  the  said  district  attorney  shall 
institute  criminal  proceedings  for  the  enforcement  of  this 
act  before  any  court  of  competent  jurisdiction. 

Sec.  9.  The  expenses  of  the  state  mineralogist  arising  out 
of  this  act  shall  be  defrayed  out  of  the  moneys  paid  in  from 
time  to  time  for  licenses  issued  hereunder.  Any  balance 
remaining  in  the  hands  of  said  state  mineralogist  at  the  end 
of  every  six  months  derived  through  this  act,  shall  be  turned 
over  to  the  general  fund  of  the  state. 

Sec.  10.  Should  the  duties  of  the  state  mineralogist  be 
transferred  to  a  director  or  department  of  mines  and  mineral 
resources,  all  of  the  powers,  rights,  duties  and  responsibilities 
of  the  state  mineralogist  provided  in  this  act  shall  be  thereby 
transferred  to  such  director  or  department  of  mines  and 
mineral  resources. 

Sec.  11.  If  any  section,  sentence,  clause  or  phrase  of 
this  act  is  for  any  reason  held  to  be  unconstitutional,  such 
decision  shall  not  affect  the  validity  of  the  remaining  por- 
tions of  this  act.  The  legislature  hereby  declares  that  it 
would  have  passed  this  act  and  each  sentence,  clause  and 
phrase  thereof,  irrespective  of  the  fact  that  any  one  or  more 
of  the  sections,  sentences,  clauses  or  phrases  be  declared 
unconstitutional. 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
Personnel. 

Prof.  W.  V.  Dietrich,  of  the  Department  of  Mining,  Lehuid  Stan- 
ford Junior  University,  has  been  engaged  by  the  State  Mining  Bureau 
under  a  cooperative  arrangement  between  the  two  departments  to 
fondurt  a  survey  of  the  clay  resources  of  California.  He  is  making 
tield    examinations   during   the   university's   summer  vacation   period. 

Eifective  August  1st,  the  following  transfers  of  deputy  .supervisors 
are  announced  by  tlie  State  Oil  and  Gas  Supervisor:  Mr.  C.  C.  Thonis 
!  rom  District  1  to  District  2  with  head(iuarters  at  Santa  Paula :  Mr. 
Emil  Huguenin  from  District  -4  to  District  1  with  headquarters  at 
Pacific  Finance  Building,  Los  Angeles;  Mr.  H.  A.  Godde  from  District 
2  to  District  4  with  headiiuarters  at  Taft. 

New   Publications. 

During  the  quarterly  period  covered  by  this  i.ssue,  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Mining  in  California   (quarterly),  April,  1925.  being  Chapter  2  of  State  Mineralogist's 

Report   XXI.      Price  2.5   cents. 
Summary  of   Operations.   California  Oil   Fields:   Vol.    10,    Nos.    7,    S.    and    D,   January, 

F'ebruary,  and  March.   1925,  respectively. 
Commercial    Mineral   Notes;   Nos.    26,    27.    28,    May-July    (inc.).      These    'notes'    carry 

the    lists    of    'mineral    deposits    wanted'    and    'minerals    for    sale,'    issued    in    the 

form  of  a  mimeographed  sheet,  monthly.      It   is  mailed  free  of  charge   to  those 

on  the  mailing  li.st  for  'Mining  in  Calitorni:i.' 

Mails  and  Files. 

The  Bureau  maintains,  in  addition  to  its  c()rres|)ondeiice  file  and  the 
lilirary,  a  mine  report  file  which  includes  reports  on  some  7500  mines 
and  mineral  properties  in  California.  Also,  there  is  available  to  the 
jmlilic  a  file  of  the  permits  granted  to  mining  and  oil  corporations 
by  the  State  Commissioner  of  Corporations. 

During  the  period  covered  by  this  quarterly  report,  there  were  170:^ 
letters  received  and  an.swered  at  the  San  Francisco  office  alone,  cover- 
ing almost  every  phase  of  prospecting,  mining  and  developing  mineral 
deposits,  reduction  problems,  and  marketing  of  refined  products. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  Museum.  Laboratory. 

Waltef.  W.  BaADi-ET.  Deputy  State  Mineralogist. 

STATISTICS. 
Data  on  the  192-1  production  of  several  of  California's  minerals  were 
ffiven  in  the  April  issue  of  ilixiXG  ix  Caleforxta.  and  some  additional 
ones  are  presented  herein.  Copy  for  the  complete  annual  report  for 
that  year  is  now  being  prepared  and  will  shortly  go  to  the  printer, 
as  Bulletin  No.  96  of  the  State  Mining  Bureau. 

COPPER. 

Copper  is  second  only  to  gold  among  the  metals  produeetl  in  Cali- 
fornia. The  output  for  1924  amounted  to  a  total  of  52.089.:349  pounds 
valued  at  -$6.823. 7(M.  being  nearly  doiible  the  (juantity  and  approxi- 
mately a  65%  increase  in  value  over  the  1923  figures  which  were 
28.3-16,860  pounds,  worth  $4,166,989.  The  increase  was  due  mainly  to 
resumption  of  operations  in  Shasta  Coiuity,  but  in  part  also  to  a  larger 
yield  from  Calaveras  and  Phunas  counties.  The  average  price  in  1924 
was  13.10  per  pound,  as  agaiust  14.7c  in  1923,  and  IZ.oc  in  1922. 

Plumas  County  ranked  first  for  the  year,  with  an  output  of 
2.i..io7.362  pounds:  Shasta,  second,  with  21.109.958  pounds;  aud  Cala- 
vera.s.  third,  with  4.724.441  pounds. 

Distribution  of  the  1924  cojiper  output,  by  counties,  was  a-s  fallows: 

Copper  Production,  by  Counties,  1924. 

County  FooDds  TAloe 

Calaveras    4.724,441  $618,903 

Inyo 79,995  10,479 

Madera    34,467  4,515 

Plumas     25.557.362  3,34E,015 

Riverside     8.S99  1.166 

San  Bernardino 17.667  2,314 

Shasta    21.109,958  2.765,405 

Trinity     1 550,000  72,050 

.\lpine.    Amador,    £3    Dorado,    Kern,    Ijos    Angeles,    Merced, 

Mono,   Xevada,    Orange,   Sierra  * 6,560  858 

Totals 52,089.349        $6,823,704 

•  Combined  to  ponceal  outinit  of  a  sngle  operator  in  each 

GOLD. 

The  production  of  gold  in  California  in  1924  totaled  636.139.72  fine 
ounces,  worth  .$13.150.17.5,  being  a  deerea.se  of  11.070.03  fine  ounces 
from  the  1923  jield.  As  the  State  Mining  Bureau  has  never  independ- 
ently gathered  the  statistics  of  gold  and  silver  production,  these 
figures,  as  in  former  years,  are  published  by  cooperation  with  and 
through  the  courtesy  of  Mr.  J.  ;M.  Hill  of  the  U.  S.  Bureau  of  ilines, 
Department  of  Commerce  (effective  July  1,  1925,  the  former  Mineral 
Resources  Division  of  the  T.  S.  Geological  Survey  was  combined  with 
the  Bureau  of  ilines  and  tranferred  to  the  Department  of  Commerce). 

The  largest  gold  production  for  1924  is  reported  from  Nevada 
County,  with  an  output  of  136,419.04  fine  ounce.s  ($2,820,032)  :  Ama- 
dor County,  with  130.927.34  ouuces  ($2,706,508)  was  second:  followed 
by  Yuba  aud  Sacramento  in  third  and  fourth  places,  respectively.  The 
drop  of  Yuba  County  from  first  place,  which  it  has  held  recently,  was 
due  to  a  decline  in  dredge  jield. 
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Disti-iltution  of  the  1924  gold  prodiirtioii,  by  counties,  was  as  follows: 


Gold   Production,   by  Counties,   1924. 


Couuly  Value 

Amador $2,706,508 


Butte 

Calaveras   

Del  Norte 

El   Dorado   _ 

Fresno    

Humboldt 

Imperial 

Inyo 

Kern    

Lassen     

Los  Angeles 

Madera 

Mariposa    __ 

Merced    

Mono    


4S4.530 

853,961 

325 

28,207 

32,978 

1,269 

25S 

19,977 

154.132 

2,250 

751 

3.208 

182,099 

355 

49,651 


$2,820,032 

108,757 

277,571 

1.070 

1.150.687 

187,573 

4,830 

346,622 

799,276 

63,570 

196,019 

422,281 

255.994 

1,995,434 


Total    $13,150,175 


County 

Nevada    

Placer   

Plumas   

Riverside    

Sacramento    

San    Bernardino 

San    Diego 

Shasta 

Sierra    

Siskiyou    

Stanislaus    

Trinity    

Tuolumne 

Tuba    


Leatl  production  in  California  in  192-i  decreased  to  approximately 
50%  of  the  amount  sliown  in  the  preceding  year.  The  principal 
output  was  from  .silver-lead  ores  from  Inyo  County.  The  total  recover- 
able lead  in  ores  shipped  from  California  mines  in  1924  amounted  to 
4.984..387  pounds  valued  at  $398,751,  compared  with  9,934.522  pounds 
.md  $695,416  in  1923.  The  average  price  in  1924  was  8. Of  as  against 
7.0<*  in  1923,  5.5<-  in  1922,  and  3.9«'  in  1913. 

The  1924  production  was  distributed  by  cimnties  as  follows : 


Lead  Production,  by  Counties.  1924. 

County  Pouuds 

Inyo     4,813,718 

Mono 32,458 

Riverside    26,817 

San    Bernardino    31,668 

Shasta     6.615 

Alpine.  Amador,  Calaveras,  Kern,  Los  Angeles,  Merced,  Nevada, 

Orange  •     73,111 

Totals    4,984,387 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 


Value 

$385,098 

2,597 

2,145 

2,533 


PETROLEUM. 


The  crude  oil  production  of  California  for  1924  amounted  to  a  total 
of  228,933.471  barrels  of  clean  oil.  valued  at  $274,652,874  at  the  well. 
This  total  of  quantity  is  compiled  from  the  monthly  production 
i-eports  filed  by  the  operators  with  the  State  Oil  and  Gas  Supervisor, 
to  which  have  been  added  figures  for  the  output  of  a  number  of  small 
operators  in  the  Lo.s  Angeles  city  field  not  under  the  jurisdiction  of 
the  Supervisor. 

The  question  of  the  value  of  the*  crude  oil  yield,  at  the  well,  is  a 
difficult  one  to  settle  with  exactitude,  principally  because  a  large  part 
of  the  output  is  not  sold  until  after  refining.  The  large  refiners  are 
also  large  producers  of  crude  oil  which  they  send  direct  from  well  to 
plant,  hence  much  of  the  crude  is  not  sold  as  such.  The  values  used 
in  the  statistical  reports  of  the  State  Mining  Bureau  since  1914  have 
lieen  derived  from  averages  of  actual  sales  of  crude  oil  of  all  grades 
in  each  field  of  the  state,  and  these  averages  applied  to  the  total  yield 
of  the  respective  fields.  This  we  feel  is  a  safer  measure  of  commercial 
values  than  market  quotations,  because  quotations  do  not  always 
mean  sales. 
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Features  of  1924. 

Tlio  noteworthy  features  of  the  year  1924  in  the  oil  industry  of 
California  were  the  decrease  in  gusher  production  in  the  new  fields 
in  the  Los  Angeles  Basin,  and  the  increase  in  the  market  value  per 
barrel  for  crudes.  Quantities  iu  Los  Angeles  and  Orange  counties 
decreased,  while  Fresno,  Kern,  and  Ventura  registered  material 
increases.  In  Fresno  and  Kern  counties,  much  of  the  shut-in  produc- 
tion was  again  opened  up  and  drilling  activity  also  resumed.  There 
were  two  increases  in  1924  in  prices  quoted  for  crude  oil  at  the  well 
annoimced  by  the  marketing  companies :  One,  February  5,  affecting  all 
grades ;  and  the  other,  September  24,  for  high-gravity  crude  in  the 
new  Rosecrans  field. 

Estimating  in  January  the  output  of  the  year  just  closed,  the  State 
Oil  and  Gas  Supervisor  '  presented  the  following  observations : 

"Tile  production  of  oil  in  California  in  1924  was  230,045.000  barrels,  according 
to  .statistirs  of  tlip   Aiiiericnn    Prlroleiim   Institute,   including  estimates  for  the  month 

of  II.  r,  lull,  r      Tills   is   ;;:;.>;n:;,s:.:,   l.:irnls  l.^ss  tlmn   \v:is  produced  in   1923. 

"An    :iii,il\sis    Ml     11;..    iiKMiscs     iii'l    1 1  -  ■- n  .  1  s. 's    ill    thi'    various   parts    of   the    State 

is   111'    viihh     III    siKiwiim    II ilr  it    111    ill.  Ill, !■    iiist    riiiinuing'  the  fiusli   period   of  some 

flflils.  |i,iiil\  .iiTsi  t  li\  ilii'  ill  '  rlijpiinjiit  ut  new  lield.s  and  the  resumption  of  closed-in 
proilii   11.111    111    s.iiii..   ..r  II,..   ..l.ier  fields. 

••'I'll.  ui.  :ii.si  .1,  .  liii.  s  vv.re  in  the  Santa  Fe  Springs,  Huntington  Beach  and 
LoiiK  l'...i.!i  II.  I. Is.  wiiirli  pjoduced  78.964.000  barrels  less  in  1924  than  in  1923, 
disuiljuie.l  us  loll.j\vs;  .riauUi  Fe  Springs,  53,385,000;  Huntington  Beach,  16,863,000; 
Long  Beach.  8,716.000. 

"The  decline  was  partly  offset  by  an  increase  of  45,283,000  barrels  in  other  fields, 
the  Fields  of  the  San  .loaquin  Vallev  producing  19,677,000  barrels  more  in  1924. 
both  fr..iii  new  wells  .in.I  from  wells  shut  rl.nvn  during  all  or  part  of  1923; 
Toi-Tiiii..     iiii.l    til..    II. 'W    11.  Ills    I '..  iiitiL^ii.  z    :;ii.l    Kes.-. -rails   contributing   increased   pro- 

din-li.iii    lis    r..ll..\vs:    ■|'..iKm..     1  I  :;77, I. .11.  Is,    I  ...iiiiii-uez   6,623,000    barrels,   Rose- 

rrnns  i.i;ii,iMm  1...  inis  ,  lli.-  i'..\.ii..  Hills  li.i.l,  |.i-,i..|  ieiilly  shut  down  during  part 
nf   l!ij:;,  e..iitiiliuliiii;   :;,Jiii;. 11(111   haiiels  niMie  ill    III::  I    tlian  in  1933;  and  miscellaneous 


Outlook  for   1925. 

It  is  difficult  111  predict,  as  yi't,  lor  192.").  Jjiickini;  the  o|ieiiiiig  up 
of  any  new  field,  it  appears  thus  far  that  the  output  for  the  current 
year  will  probably  be  less  in  total  ([uantity  than  the  year  1924,  due 
largely  to  the  decline  in  the  Los  Angeles  Basin  fields. 

Production   Figures. 

The  follo\vin<:'  table  gives  the  pi-niliii'tiiin  and  value  by  counties  for 
1!)24,  compared  with  the  192:5  liuures: 

Production   and  Value   of   Crude   Oil,    by   Counties. 

i;i2:i  1921 

County  Barrels  y.iluc  liarn-ls  Value 

Fresno     5.061,542  $3,593,695  10,156,40.")  $11,801,743 

Kern     45,952,794  37,629,300  61,175.405  69,572,934 

Log  Angeles 158,665,019        154,063,733  119,027,428  147,474,953 

Orange     46,474,921  40,897,930  31,661.283  37,455,298 

San  Luis  Obispo 33:988  19,793  31.33,2  30,972 

Santa    Barbara    3,061,947  2,394,433  2, 905, LSI  3,009.768 

Santa  Clara 14,417  20,481 

Ventura     3,610.794  4,109,084  3,958,010  5,279,985 

San  Mateo  and  Santa  Clara» 15,685  23,341  

San  Bernardino    and    San  Mateo"'  4,120  6,740 

Totals     262,875,690      $242,731,309      228,933,471      $274,652,874 

"  Combined  to  conceal  output  of  a  single  operator  in  San  Mateo  County. 
"  Combined  to  conceal  output  of  a  single  operator  in  each. 

The  foregoing  totals  show  a  state  average  price  of  .tl.200  per  barrel 
for  the  year  1924,  as  compared  to  .$0,923  in  1923  and  $1,249  in  1922. 

■Bush,  R.  D.,  Weekly  press  bulletin.  No.  481:  Dept.  of  Petr.  and  Gas;  Cal.  State 
Min.  Bur.,  Jan.  10,  1925. 
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Oil  in  'Storage.' 

FieUl,  I'efiiK'ry,  ijipc-liitc,  iiml  taiik-l'ariii  stocks  of  cnide  and  refinery 
prodnefs  in  Pacific  Coa.st  territory  totaled  125,021,964  barrels/  Decem- 
ber ;U.  1!)24,  compared  witii  116.727,442  barrels  on  Decemlter  :il,  1923, 
distrilmted  as  follows: 

Dec.  31.  1924  Dec.  31.  1923 
Stocks                                                                                                                                    (Barrels)  (Barrels) 

Heavy    Crude,     heavier     tlian     20°     A.  P.  I.,     incIuiliDg     all 

grades    of    fuel 57,254,796  52,393.302 

Refined  Crude,  20°   A.  P.  I.,  and  lighter 40,574.578  36,SS0,942 

(5a.snline     10,957. 4S7  7,6S)(i,815 

Naphtha    distiUates 9,396,613  13,114,490 

All    otlier    stocks 6,838,490  6,641,^93 

Total    all    stocks 125,021,964  116,727,442 

Beginning  with  September,  1924,  the  American  Petroleum  Insti- 
tute in  reporting  'stocks'  and  'storage'  expanded  their  figures  to 
include  "stocks  of  all  products  held  by  the  principal  marketing  com- 
panies at  all  points  in  all  the  Pacifie  coast  territory  including  British 
Columbia.  Alaska,  and  Hawaii."  Hence,  the  above  tabulation  is  not 
comparable  with  the  figures  shown  in  our  previous  statistical  reports 
whicli  showed  .stocks  in  California  only. 

Proved  Oil   Land. 

The  total  proved  oil  land  of  the  .state  increased  to  118,979  acres  in 
1!I24.  as  a-ainst  116,868  acres  in  1923.  Of  this  1924  total,  21.r)ri(i  acres 
lieing  owned  ])y  federal,  state,  and  city  governments,  or  for  other 
reasons,  is  not  a.ssessable  for  the  support  of  the  Department  of  Petro- 
leum and  Gas  of  the  State  Mining  Bureau.  The  acreage  in  1924  was 
distribiiled  1)\'  cDunties.  as  follows: 

Proved  Oil    Land  and   Number  of  Wells,   1924. 

Land  Nunil)cr 

'»""')'  (acres)  wells 

Fresno    1454(;  j  ^5 

Kern         _          74.270  6,015 

Los    Angeles  * 10  763  •>  212 

Orange     __      e;902  l,'o82 

San   Bernardino j 

San   Luis   Obispo " 40'>  19 

San  Mateo "  4 

Santa     Barbara J 7,813  377 

Santa    Clara '   go  12 

Ventura     4,103  529 

Totals     118,979  11.356 

♦  Not  including  the  old  Los  Angeles  City  Field. 


Except  for  the  early-day  production  of  the  .silver  mines  of  the  Calico 
district  and  the  more  recent  production  from  those  of  the  Randsburg 
district  (both  l)eing  in  San  Bernardino  County),  the  recovery  of  silver 
in  California  has  been  largely  as  a  by-product  from  its  association  with 
copper,  lead,  zinc,  and  gold  ores. 

The  1924  silver  output  of  California  totaled  3.555,153  fine  ounces, 
valued  at  $2,381,952,  compared  with  3.559,443  fine  ounces  and 
$2,918,743  in  1923.  The  average  price  of  domestic  silver  during  1924 
was  (i7('  per  ounce  at  New  York,  as  against  82<*  in  1924,  and  $1.00  in 
1921-1923  under  the  Pittmaii  Act.  The  figures  below  are  those  of  the 
U.  S.  Bureau  of  Mines.  Department  of  Commerce  (as  explained  under 

'  standard  Oil  Bulletin,  February,  1925,  p.  13. 
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Gold),  to  wliich  has  been  added  a  small  figm'e  from  Alpine  Couuty  not 
included  by  that  bureau,  beiug  less  than  $100. 

The  distribution  of  the  1924  silver  yield,  by  counties,  was  as  follows : 

Silver  Production,  by  Counties,  1924. 

County  line  ounces  Talue 

Amador    27,240  $1S,251 

Butte    3.161  2.11S 

Calaveras    11,139  7,463 

El    Dorado 228  153 

Fresno   2S3  190 

Humboldt    10  7 

Imperial    2  1 

Invo    172,834  115,799 

Kern     53,585  35,902 

Lassen    65  44 

Los    Angeles    8,232  5.515 

Madera 262  176 

Mariposa    2,400  1,60X 

Merced     '    2  1 

Mono    9.660  6.472 

Xevada    58.585  39.252 

Placer    797  534 

Plumas     . 369.506  247.569 

Riverside     867  581 

Sacramento     2.617  1,753 

San    Bernardino    2,285,967  1.531,598 

San    Diego    145  97 

Shasta    512.541  343.402 

Sierra     7,758  5.19S 

Siskiyou     442  296 

Stanislaus     1.154  773 

Trinitv     16.320  10,934 

Tuolumne    1.651  1.106 

Tuba    - 6.65S  4.461 

Alpine  and   Orange  • 1,042  698 


Totals     .■!,.,-i?i  l.=.S  .t:..':Sl.952 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 

ZINC. 

Recoverable  zinc  in  ores  mined  in  California  in  1924  amounted  to 
3,060,000  pounds,  valued  at  .^198.900,  and  was  marketed  entirely  in 
the  form  of  the  oxide.  The  average  price  per  pound  ouoted  for  the 
metal  in  1924  was  6.n('.  There  was  no  recoverable  zinc  mined  in  Cali- 
fornia in  1923. 

MUSEUM. 

The  ^luseura  of  thi-  State  ilining  Bureau  possesses  an  excejnionally 
fine  collection  of  roeks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  Nnrth 
America :  and  contains  not  only  specimens  of  most  of  the  known 
minerals  found  in  California,  but  much  valuable  and  interesting 
material  fi'om  other  states  and  foreign  counties  as  well. 

ilineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  ^-ill  be  appreciated  by  the  State  ilining  Bureau  as 
well  as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  sttidents.  business  men, 
and  prospectors,  as  well  as  tourists  and  mere  sightseers.  Beside-s  its 
practical  use  in  the  economic  development  of  California's  mineral 
resources,  the  collection  is  a  most  valuable  educational  a.sset  to  the  state 
and  to  San  Fi^anci-sco. 


DIVISION  OP  MINERALS  AND  STATISTICS.  403 

LABORATORY. 

Frank  L.  Sanborn,  Mineral  Technologist. 

The  price  of  antimony  continues  to  be  .such  that  deposits  containing 
good  ores  of  this  metal  can  be  profitably  worked.  It  has  been  claimed 
by  producers  of  California  antimony  that  the  metal  could  not  lie 
mined  at  a  profit  unless  the  price  was  above  12^  per  pound.  The 
present  antimony  price  of  aliout  16<j-  per  pound  should  make  it  possililc 
to  profitably  mine  this  metal  in  California. 

The  occurrence  of  antimony  has  been  noted  in  many  of  the  counties 
of  the  .state,  but  Kern,  Inyo  and  San  Benito  were  the  chief  producers 
during  1916  when  the  price  was  also  high.  Large  deposits  of  antimony 
are  said  to  occur  in  the  Panamint  Mountains  in  the  vicinity  of  Wild 
Rose  Springs,  and  in  the  Argus  Mountains.  Mono  and  Alpine  counties 
may  also  have  good  deposits  of  antimony. 

The  Bureau  received  1263  samples  for  identification  during  the 
three-month  period  covered  by  this  report.  •  Samples  were  received 
from  practically  every  county  in  the  state. 
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LIBRARY. 

Forest   L.    Campbell,    Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinarj-  pei-son  seeking 
specific  information. 

To  as.sist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  ofiieial  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  librarj'  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL   PUBLICATIONS   RECEIVED. 

Governmental. 

I".  f>.  (Jfologioal  Survey  : 

Professional  Paper  Xo.   132 — Shorter  contributions  to  General  Geology,  1023- 

1924.     By  W.  S.  Mendenhall. 
I'rofessional   Paper   Xo.   1.32-1 — Origin   of  the  Boghead   Coals.     By   Reinhardt 

Theissen. 
Professional  Paper  Xo.  132-J — Auiakebak   Crater,   Alaska   Peninsula.     By   W. 

R.  Smith. 
Mineral  Resources  of  the  United  States : 

Sulphur    and  Pyrites  in  1924. 

Gold.  Silver  and  Copper  in  South  Dakota  and  Wyomins  in  1023. 

Gold,  Silver,  Copper.  Lead  and  Zinc  in  X'evada  in  1923. 

Gold.  Silver,  Copper.  Lead  and  Zinc  in  Utah  in  1923. 

Gold.  Silver.  Copi)er.  Lead  and  Zinc  in  Washington  in  192.3. 

Gold  and  Silver  in  1923. 

Natural  Gas  in  1923. 
Bulletin  Xo.  7.57 — Geology  and  Coal  Resources  of  the  Axial  and  Butte  Quad- 
rangles, Moffat  County,  Colo.     By  .E.  T.  Hancock. 
Bulletin  Xo.  772 — A    Reconnaissance    of    the    Point    Barrow    Region,    Alaska. 

By  Sidney  Paige. 
Bulletin  Xo.  7.50 — Contributions    to    Economic  'Geology,    Part    I — Metals    and 

Xonmetals  Except  Fuels. 
Bulletin  Xo.  7(>3 — Geology    and    Ore   Deposits   of    the   Arapaipa    and    Stanley 

Mining  Districts.  Graham  County.  Ariz.    By  C.  P.  Ross. 
Bulletin  Xo.  7.59 — Geology   of   the   Bristol   Quadrangle,   Creek   Co.,   Oklahoma. 

By  A.  E.  Fath. 
Bulletin  Xo.  7G0-D — Pedestal  Rocks  in  Stream  Channels.    By  K.  Brjan. 
Bulletin  Xo,  7C0-C — Eixxsion  by  Solution  and  Fill.    By  W.  T.  Lee. 
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Bulletin  No.  TT3-B — Mineral  Investigations  in  Southeastern  Alaska. 

Bulletin  Xo.  T73-C — The    ticcurrenoe    of    Copper    on    Prince    William    Souuel, 

Alaska.     I4y  F.  D.  Moffit. 
Bulletin  Xo.  773-A — Alaska's  Mineral  Resources  and  rrocluction  in  1!»23.     By 

A.  n.  Brooks. 

Bulletin  Xo.  751 — Contributions   to    Economic    Geolosy,    1023-1924.    Part    II, 
Mineral  Fuels. 

Water  Supply  Paper  Xo.  509 — Colorado  River  Basin. 

Water  Supply  Paper  Xo.  537 — A   Study  of  Coastal   Ground   Water  with  spe- 
cial reference  to  Connecticut.    By  J.  S.  Brown. 

Water  Supply  Paper  Xo.  .t60-B — Chemical  Character  of  Ground  Waters  of  the 
Xorthern  Great  Plains.     By  H.  B.  Riffenburg. 

Water  Supply  Paper  Xo.  .50VC — Index  of  Analysis  of  Natural  Waters  in  the 
United  States.    By  W.  D.  Collins. 

Water  Supply  Paper  X'o.  520-F — Temperature  of  Water  Available  for  Indus- 
trial Use  in  the  United  States.    By  W.  D.  Collins. 

Water  Supply  Pai)er  Xo.  530-G — Some  Floods  in  the  Rocky  Mountain  Region. 
By  R.  Follansbee  and  P.  V.  Hodges. 

Water  Supply  Paper  No.  523 — Part  III — Ohio  River  Basin. 

Water  Supply  Paper  No.  .53G — Surface   Water   Supply   of   the   X'ew-Kanawha 
River  Basin. 

Water  Supply  Paper  No.  .530 — Geology     and     Ground     Water    Resources     of 
Townsend  Valley.  Montana.     By  J.  T.  Pardee. 

Water  Supply  Paper  No.  531 — Surface   AVater   Supply   of   the  United    States, 
Part  XI — Pacific  Slope  Basins  in  California. 
'.  S.  Bureau  of  Mines : 

Bulletin  X'o.  224 — Surface  Machinery  and  Methods  for  Oil  Well  Pumping.   By 
H.  C.  George. 

Bulletin  Xo.  24S — iletal  Mine  Accidents  in  the  United  States  in  1923. 

Bulletin  Xo.  246 — Quarry  Accidents  in  the  United  States  in  1923. 

Bulletin  Xo.  2.33 — Protection    of   Oil    and   Gas   Equipment   against   Corrosion. 
By  R.  Van  A.  Mills. 

Bulletin  Xo.  226 — The    Treatment    of    Manganese-Silver    Ores.      By    G.    H. 
Clevenger. 

Bulletin  Xo.  251 — Coal  Mine  Fatalities  in  the  United  States  in  1924. 

Bulletin  Xo.  234 — Screen  Sizing  of  Coal,  Ores  and  Other  Minerals.     By  E.  A. 
Holbrook. 

Technical    Paper    Xo.    374 — Accidents    at    Metallurgical    Works    in    the    United 
States  in  1023. 

Technical  Paper  Xo.  3.57 — A  Critical  Study  of  the  Burrell  Indicator  for  Com- 
bustible Gases  in  Air.    By  U.  H.  Milligan. 

Technical  Paper  No.  .360 — Vapor  Pressures  of  the  Common  Metallic  Chlorides. 
By  C.  G.  Maier. 

Technical  Paper  Xo.  .34.5 — Analyses  of  Utah  Coals. 

Technical  Paper  Xo.  341 — Metallurgical  Treatment  of  Zinc-retort  Residues.   By 

B.  M.  OHarra. 

Technic-al  Pai)er  Xo.  .335 — Bituminous    Coal    as    Generator    Fuel    for    Large 

Water  Gas  Sets  with  Waste  Heat  Boilers.    By  W.  A.  Dunkley. 
Reports  of  Investigation  : 

Serial  Xo.  2681 — Explosives  Used  in  February,  1925.    By  W.  W.  Adams. 
Serial  Xo.  2682 — Line    Radio   and    the    Effects    of   Metallic    Conductors    on 

Underground  Communication.     By  J.  .T.  Jakosky  and  D.  H.  Zellers. 
Serial  Xo.  26S.3 — The  Formation  of  Oil-Field  Emulsions.     By  D.  B.  Dow. 
Serial  Xo.  26S4 — Coal-Mine  Fatalities  in  Mai-ch,  1925.     By  W.  W.  Adams. 
Serial  Xo.  26.S.J — Bibliography    on    Economic    Utilization    of    Mine    Timber. 

By  H.  E.  Tufft  and  R.  R.  Hornor. 
Serial  Xo.  26St' — A     Convenient     Method     for     Determining     Gum-Forming 

Material  in  Gasoline.     JI.  B.  Cooke. 
Serial  No.  26S7 — Explosives  used  in  March,  1925.    W.  W.  Adams. 
Serial  No.  26S8 — Methods    Used    for    Dehydration    of    Oil-Field    Emulsions. 

D.  B.  Dow. 
Serial  No.  2680— Coal-Mine  Fatalities  in  April,  192.5.     W.  W.  Adams'. 
Serial  No.  2690 — Consumption   of   Explosives   in   April.    1925.     By   W.   W. 

Adams. 
Serial  No.  2691 — Recent  Developments  in  the  Production  and  Consumption 

of  Abrasive  Garnet.    By  W.  M.  Myers  and  C.  O.  Anderson. 
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Serial   No.  2692— The  Physical  Chemisty  of  Oil-Field  Emulsions.     By   D.  B. 
Dow  and  C.  E.  Reistle,  Jr. 
U.  S.  Department  of  Commerce : 

Simplified   Practice  Recommendation   No.  14 — "Roofinf;   Slate." 
Bureau  of  Standards : 

Technologic  Paper  No.  2G2 — Comparison  of  American  and  Foreign  Clays  as 

Paper  Fillers.    By  Merle  B.  Shaw. 
Circular  No.  100— Nickel  and  Its  Alloys. 

Circular  No.  151 — Wall  Plaster:  Its  Ingredients,  Preparation  and  Properties. 
Scientific  Paper  No.  483 — Investigation  on  the  Platinum  Metals. 
U.  S.  Department  of  Agriculture.     Miscellaneous  Circular  No.  30— Report  of  the 

National  Conference  on  Utilization  of  Forest  Products. 
U.  S.  National  Museum,  Proceedings  of — Vol.  64. 
Alabama,  Geological  Survey  of : 

Bulletin  No.  30— Supplemental   List  of  Economic  Minerals  and  Rocks  of  Ala- 
bama.    By  W.  B.  .Tones. 
Mineral  Industries  of  Alabama.     By  E.  A.   Smith. 

Special  Report  No.  13— Rock  Asphalt  of  Alabama  and  Their  Use  in  Paving. 
By  G.  H.  Clark. 
California,    Department   of   Public   Works,   Biennial    Report   of   the    Division    of 

Water  Rights. 
Florida  Geological  Survey— 16th  Annual  Report. 
Georgia,  Geological  Sun-ey  of — Bulletin  No.  42 — Physical  Geography  of  Georgia. 

Bv  U.  La  Forge. 
Tdalio   Bureau    of    Mines    and    (Joology — Pamphlet    No.    13 — A    Geologic    Recon- 
naissance of   the   Mineral   and   Cuddy   Mountain   Mining   District,   Washington 
and   Adams  Counties,  Idaho.     By  I).  C.  Tiivingstone. 
Twenty-sixth   Annual   Report   of   the   Mineral   Industry    in    Idaho   for   llie   year 

1924.     By   Stewart  Campbell,  Inspector  of  Mines. 
Reprint  No.  1 — Phosphate  Deposits  of  Idaho  and  Tlieir  Relation  to  the  World 

Supply.     By  V.  D.  Kirkhani. 
Bulletin  No.   8 — Geology    and    Oil    Possibilities    of    Bingham,    Bonneville    and 

Caribou  Counties,   Idaho.     By  V.  D.  Kirkham. 
Bulletin  No.  9 — Geology   and   Gold   Resources   of  Boise   Basin,   Boise   County, 

Idaho.     By  S.  M.  Ballard. 
Bulletin   No.  10— Geology    and    (!old    Resources   of   North    Central    Idaho.      By 
F.  A.  Thomson. 
Illinois  Geological  Survey  : 

Report  of  Investigations,  No.  2 — Structure  of  Part.s  of  Northeastern  William- 
son and  Western  Saline  Counties.     By  Gilbert  H.  Cady. 
Report  of  Investigations.  No.  i> — Structure  of  Herrin  (No.  6)   Coal  Seam  near 

Duguoin.     By  D.  J.  Fisher. 
Report   of    Investigations,    No.    4 — Carbon    Ratios   and    Petroleum    in    Illinois. 

By  G.  F.  Moulton. 
Bulletin    No.    46 — Limestone    Resources    of    Illinois.      By    J.    E.    Lamar    and 
Frank  Krey. 
Iowa   Geological    Survey — Vol.   XXX — Annual    Rei>ort,    1921-1922,   with   Accom- 
panying papers. 
Kentucky  Geological  Survey — Wild  Life  in  Kentucky.     By  W.  D.  Funkhauser. 
Missouri  Bureau  of  Mines  and  Geology : 

Biennial   Report  of  the   State   Geologist  for  the  Period   Ending  Jan.  1,  1925. 
Vol.   XVIII — Structural   Reconnaissance  of   the  Mississippi  Valley  Area  from 
Old  Monroe,  Mo.,  to  Nauvoo,  111.    By  Frank  Krey. 
New  Jersey,  Department  of  Conservation  and  Development — Annual   Report  for 

the  years  ending  June  30,  1922  and  1923. 
North  Dakota  Geological  Survey — Bulletin  No.  4 — The  Lignite  Deposits  of  North 

Dakota.    By  A.  G.  Leonard. 
Ohio  Geological   Surve.v — Bulletin   No.   2^ — Geology  of  Columbiana   County.     By 

Wilber  Stout. 
South  Dakota  Geological  and  Natural  History  Survey : 

Circular  No.  20 — The    Possibilities   of    Oil    in    Western    Zieback    County.      By 

AV.  L.  Russell. 
Circular  No.  22 — Structures  in  Northern  Haakon  Co.     By  F.  Ward. 
Circular  No.  23 — Oil  and   Gas   Pos.sibilities   in    Northern   Meade   County.     By 

Roy  A.  Wilson. 
The  Biennial  Report  of  the  State  Geologist,  1922-1924. 
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ThinT-fonrth   Report   of   the    State   Mise   Inspector   for   the    State   of   South 
Daiota. 
Vermont,  Rei>ort  of  tie  State  G«o3(j^ist  on  the  Geology  and  Mtneral  Industries  of, 

1923-1924. 
Wisconsin    Geolf^cal    Suirey — BnlJetin   No.    ~i~ — ^PhTtoplanktion    of   the    Inland 

Lakps  of  Wisconsin.     By  G.  M.  Smith. 
Arjrentina-  Ministerio  de  Agiicuitnra : 

Publicacion  No.  1 — Contribncion  al  Estndio  de  las  Agaas  Teimo  Idieisiles  de 
Puente  del  Inea. 

Pnblicarion  No.  2 — Nneras  Obserradones  en  I>a  Parte  OiiaitaJ  deJ  Nenqnen 
y  en  el  Territorio  del  Eio  Negro. 

Publicacion  No.  3 — Eitadistica  Mineia  de  la  Nadon  en  1919. 

Publieadon  No.  1 — Contribndon  a  la  Paleontolo^  dd  Jnra^ea  Stid  Amerieana- 
SomL    Aostralia — Anntial   Beport    of   the   Director    of   SCres    and    GoTemment 

Geologist  for  1923. 

Geological   SniTey   of  South  Australia — Bulletin  No.  11 — Some  Derelopments 

in   Shallow   Water  Areas  in  the   North  Elast  of  South   Australia.     By  B, 

L/Ockhan  Jack. 

Western  Australia — Annual  Beport  of  the  Geological  Surrey  for  the  year  1923. 

New   South   Wale?  LegislatiTe  Assembly — Antnial  Beport  of  the  I>epartinent  of 

Mines  for  the  year  1924. 
Quebec   Department   of   Colonization.   Mines   and   FSsherie — ^Beport    on    Mining 

(Vperations  in  the  Province  of  Quebec  During  the  Tear  1924, 
<  'ntario  Department  of  Mines — 33rd  Annual  Eepori  of  the  Ctatario  Dept.  of  Mines. 
1  'ominion  Fuel  Board — The  Smcky  Rirer  Coal  F5eld.     By  James  McEroy. 
I  "anada  r>ej>arnnent  of  ilines: 

Invstigations  in  Ceramics  and  Road  Materiais,  1923. 

Inrestigarions  of  Mineral  Resources  and  the  Mining  Industry.  19^ 

luveriUiraiions  of  Fuels  and  Fuel  Testing.  lf«23. 

Investigations  in  Ore  Dressing  and  Metallurgy.  1923. 

Bulletin  No.  39 — Color  Printing  of  Geological  Maps.    By  C.  Seneeal. 
Finland.  Commission  Geologique  de: 

No.  es — .Tordskredet  I  Jaaiila.    By  V.  Tanner. 

No.  71 — Om  Diabasgangar  I  Mellerstra.  Finland.    By  W.  W.  Wiiltinan. 

No.  TCi — The  Average  CompositiMi  of  the  Earth's  Crust  in  F^land.     By  J.  J. 
Sederholm. 
Gr-at  Eritain.  Geological  Survey  of: 

Th^  It--  >:'gT  of  North  London.     By  C.  N-  E.  Bromhead. 

The  <je  Ijgy  of  the  Country  around  ilarlborough.    By  H.  J.  White. 
Japan  Imiierial  Geological  Survey: 

Report  91 — Magnetite   Sand   in   Ono-mura   in   Qie  Ppefeciure   of   Iivate.     By 
Tozo  Okamura. 

Report  92 — Annual  Report  for  the  Tear  Ending-  Marci  31,  1924. 

Industrial  Mineral  Survey  Report — 20-21  and  22. 
Mexico  r>eiiartamento  de  Minas — ^Anuario  de  E^stadistiea  Minena  Correspondiente 

al  Ano  de  19S. 
F.oletin  de  Museo  Nadonal  de  Rio  de  Janiero,  No.  4 — M«io 
Spain — Memorias  de  la  Real  Academia  de  Cieneias  t  Arts — ToL  XTIII.  Num.  IT 

to  23. 
Transvaal  Chamber  of  Mines — Reports  of  the  ExeenfiTe  Committee.  Gold  Pro- 
ducers C<«nmittee  and  the  C-oDeries  Committee  for  1924. 
'  'alifomia.  University  of.  Department  of  Geology : 

The  San  Chiofre  Breccia.  Its  Narure  and  Origin.    By  A.  O.  Woodw^ard. 

Notes  on  the  Genus  TenerlL-ardia  from  the  Eocene  of  the  Wfst  Coast  of  North 
America.     By  Marcus  A.  Hanna. 

Avidauna  of  the  McKirtrick  Pleistocene.    B.v  Loye  MBler. 
Minnesota.  Fniversity  of — Mining  I'irectoiy  of  Minnesota,  1925. 
Minesota  School  of  Mines  Exfteriment  Station : 

Bulletin  No.  1 — Iron  Mining  in  Slinnesota.    By  C.  E.  van  Barnieveld. 

Bulletin  No.  2 — I'reliminary  Concentration  Tests  of  Mesabi  Ores.     By  W.  R. 
Appleby. 

Bulletin  No.  3 — Preliminary  Coneoitraition  Tests  en  Cnynna  Ores.     By  W.  R. 
Appleby. 

Bulletin  No.  4 — Bibliography   of  Minnesota   Mining  and   Geology.     By  Wini- 
fred Gregory. 

Bulletin  No.  5 — Manganiferons  Iron  Ores  of  the  Cnytma  District.    By  Edmund 
Newton.  *  ' 
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Bulletin  No.  7 — The   Future   of   the   Lake    Sui>erior  District   as   an    Iron   Ore 
Producer.    By  E.  W.  Davis. 

Bulletin  Xo.  0 — Majjnetic  Concentration  of  Iron  Ore.     B.v  E.  W.  Davis. 
Missoiiii,   Universit.v   of — Mechanical   I'nderground   Loading  in   Metal  Mines.     Bv 

C.  E.  Van  Barnefeld. 
California    Acadamy    of    Sciences — Fauna    and    Stratigraphlc    Relations    of    the 

Tejon  Eocene  at  the  Tjpe  Locality  iu  Kern  Connty,  C^al. 
Philadelphia.   Academy    of   Natural    Sciences   of — Yearl>ook   for   the  vear   ending 

December  .31.  1924. 
Field  Museum  of  Natural  History — Publication  No.  227.     Annual  Report  of  the 

Director  to  the  Board  of  Trustees  for  1924. 
Tohoku  Imperial  University,  Sendai,  Japan — Science  Reports,  Vol.  II,  No.  3. 
Waseda  I'niversity.  Tokyo,  Japan — Memoirs  of  the  College  of  Science  and  Engi- 
neering, No.  2,  1925. 


The  Ore  Magmas.     By  J.  E.  Spurr. 

The  American  Society  of  Mechanical  Engineers — The  Engineering  Index  for  1924. 

Topographic   Maps. 

.\lexis.  111.  *Morgantowu,  W.  Va. -Pa. 

Arcade.  N.  T.  Perry vi  He,  Mo. 

Casa  Grande.  Ariz.  Petronilla,  Tex. 

Denver  Mountain  Parks,  Colo.  Reelfoot  I^ake.  Tenn.-JIo.-Ky. 

Divernon.  111.  Seooteney  Lixke.  Wash. 

Du  Bois.  Pa.  Signal  Peak.  Ariz. 
Elkbead  Creek,  Colo.                                        .    Springville,  N.  Y. 

Hllicottville,  N.  Y.  Standard  Symbols. 

Frauklluville.  N.  Y.  Sto<ldartsville,  Pa. 

luglewood,  Cal.  Venice,  Cal. 

*Kingwood.  W.  Va.  Watts,  Cal. 

Molokai.  Hawaii.  Winston,  Mo. 

Hanford,  Cal.  Lemoore,  Cal. 
Goshen,  Cal. 

Current  Magazines  on  File. 

For  the   convenience   of   persons  wishing  to   consult  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended : 

American  Petroleum  Institute,  New  York. 

Architect  and  Engineer,  San  Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago.  Illinois. 

Chemical  Engineering  and  Mining  Review,  London,  England. 

Engineering  and  Mining  Journal-Press,  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite.  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  A'ancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Los  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and   Gas  Journal,  Tulsa.  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil  News.  Galesburg,  Illinois. 

Oildom,  New  York. 

*  New  edition. 
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Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  Age,  New  York. 

Petroleum  Record,  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining  Journal,  Brisbane,  Australia. 

Rock  Products,  Chicago,  Illinois. 

Safely  News,  Industrial  Accident  Commission,  San  Francisco. 

Salt  I^/ake  Mining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library : 

Amador  Dispatch,  Jackson,  Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 
Barstow  Printer.  Barstow,  Cal. 
Blythe  Herald,  Blythe,  Cal. 

Bridgeport  Chronicle-Union,  Bridgeport,   Mono   Co.,   Cal. 
Calaveras  Prospect,  San  Andrea.s,  Cal. 
California  Oil  World,  Los  Angeles,  Cal. 
Cloverdale  Reveille,  Cloverdale,  Cal. 
Colusa  Daily  Sun,  Colusa,  Cal. 
Daily  Commercial  News,  San  Francisco,  Cal. 
Daily  Midway  Driller,  Taft,  Cal. 
Del  Norte  Triplicate,  Crescent  City,  Cal. 
E.xeter  Sun,  Exeter,  Cal. 
Gateway  Gazette,  Beaumont,  Cal. 
Goldfield  News,  GoldBeld,  Nevada. 
Guemeville  Times,  Guemeville,  Cal. 
Healdsburg  Enterprise,  Healdsburg,  Cal. 
Humboldt  Standard,  Eureka,  Cal. 
Inyo  Independent,  Independence,  Cal. 
Inyo  Register,  Bishop,  Cal. 
lone  Valiey  Echo,  lone,  Cal. 
Lake  County  Bee,  Lakeport,  Cal. 
Mining  and  Financial  Record,  Denver,  Colo. 
Mining  Topics,  Sacramento,  Cal.,  and  Unionville,  Nev. 
Mountain  Democrat,  Placerville,  Cal. 
Mountain  Messenger,  Downieville,  Cal. 
Nevada  Mining  Press,  Reno,  Nevada. 
Oatman  Mining  News,  Oatman,  Arizona. 
Oregon  Observer,  Grants  Pass,  Oregon. 
Oroville  Daily  Register,  Oroville,  Cal. 
Petroleum  Reporter,  Taft,  Cal. 
Placer  Herald,  Auburn,  Cal. 
Plumas  Independent,  Quincy,  Cal. 
Plumas  National  Bulletin,  Quincy,  Cal. 
Randsburg  Times,  Randsburg,  Cal. 
San  Diego  News,  San  Diego,  Cal. 
Shasta  Courier,  Redding,  Cal. 
Siskiyou  News,  Yreka,  Cal. 
Stockton  Record,  Stockton,  Cal. 
Tuolumne  Prospector,  Tuolumne.  Cal. 
Ventura  Daily  Post,  Ventura,  Cal. 
Weekly  Trinity  Journal,  Weaverville,  Cal. 
Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  '  Commercial  Mineral  Notes. ' 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industr}'. 

Brieflj-  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations jnay  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  faciliti&s  afforded. 

POSITIONS  WANTED. 

.".1-14  Foreman,  assa.vei-.  pto..  at  small  mine.  Ten  years'  experience  as  timber 
man,  foreman.  KUperintendent.  Can  run  stamp  mill,  compressors,  gas 
engines,  motors,  etc.  Age  -Ki.  Married.  Salary  open.  References. 
31-15  Superintendent  of  coal  mine.  Fifteen  years'  experience  as  coal  mine  man- 
ager. Age  42.  married.  Salary  oi)en.  References. 
1  ir,  (ieological  exploitation.  'IVenty  years'  experience  foreign  and  U.  S.,  as 
mining  engineer,  manager,  etc.,  in  platinum,  gold  and  coal  fields.  Russian, 
speak.s  good  Knglisli.     .\ge  ;^'.l.  single.     Salary  open.     References. 

Mining  engineer.  One  years  experience.  Age  26,  married.  Salary  wanted. 
.$17.").     References. 

Analytical  and  metallurgical  chemist.  Technical  graduate.  Twelve  years' 
experience  re.search,  testing  and  analytical  work.  Accustomed  to  various 
engineering  plants.  Age  38.  married.  Will  consider  minimum  of  $20(1. 
Reference. 

Draftsman.  Eight  years'  experience,  shipbuilding,  electric,  petroleum  and 
highway  lines.     Age  33,  single.     References.     Salary  wanted,  $175. 

Field  Exploration.  Forty  .years'  experience  in  prospecting,  etc.  Wants 
grubstake  contract,  expenses  and  interest  in  whatever  is  found.  Will 
not  leave  V.  S.     Age  t>.j.     Single.     References. 
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BUREAU    PUBLICATIONS.  1 

PUBLICATIONS  OF  THE  CALIFORNIA  STATE 

MINING  BUREAU. 

During  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Perry  Building,  San  Francisco ;  Pacific  Finance  Building, 
Los  Angeles;  in  Sacramento;  Santa  Maria;  Santa  Paula;  Coalinga; 
Taft;  Bakersfield.  They  may  also  be  found  in  many  public,  private 
and  technical  libraries  in  California  and  other  states,  and  foreign 
countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (•*)  Indicate  the  pulilication  is  out  of  print. 

Price 

**First  Annual   Report  of  the  State  Mineralogist,   1880,  43  pp.     Henry  G. 

Hanks 

♦♦Second  Annual  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

♦♦Third  Annual  Report  of  the  State  Mineralogist,  1883,  111  pp.,  21  illustra- 
tions.    Henry   G.   Hanks 

♦♦Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.    Henry   G.   Hanks 

♦♦Fifth  Annual  Report  of  the  State  Mineralogist,  1885,  234  pp.,  15  illustra- 
tions, 1  geological  map.     Henry  G.  Hanks 

♦♦Sixth  Annual  Report  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations.  1  map.     Henry  G.   Hanks 

♦♦Part  II,  1887,  222  pp.,  36  illustrations.     William.  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 

Irelan,  Jr.   

♦♦Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  &48  pp.,  122  illustra- 
tions.    William  Irelan,  Jr 

♦♦Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 
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REPORTS — Continued. 

Asterisks  (••)  Indicate  the  publication  is  out  of  print. 

Price 
**Tenth  Annual  Report  of  the  State  Mineralogist,  1S90,  9S3  pp.,  179  illustra- 
tions,  10  maps.      William   Irelan,   Jr 

Eleventh  Report   (First  Biennial)   of  the  State  Mineralogist,  for  the  two 
years   ending   September  15,   1802,  612   pp.,   73  illustrations,  4   maps. 

William  Irelan,  Jr $1.00 

♦♦Twelfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,  1894,  541  pp.,  101  illustrations,  5  maps. 

J.  J.  Crawford 

♦♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending   September   15,   1896,   726  pp.,   93   illustrations,   1   map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,    Biennial    Period,   1913-1914, 

Fletcher  Hamilton : 
♦♦Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolunme  Counties, 

172  pp.,   paper . 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pp.,  paper .50 

Mines    and    Mineral    Resources,    Del    Norte,    Humboldt,    and    Mendocino 

Counties,  59  pp.,  paper .25 

♦♦Mines   and   Mineral    Resources,   Fresno,   Kern,   Kings,    Madera,    Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties, 

113   pp.,   paper .35 

♦♦Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

ISO  pp.,   paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton,  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colu.sa.  Glenn.  Lake,  JIarin,  Napa,  Solano,  Sonoma, 
Yolo,  Del  Norte,  Humboldt,  Mendocino,  Fresno,  Kern.  Kings,  Madera, 
Mariposa,  Merced,  San  Joaquin,  Stanislaus,  San  Diego.  Imperial, 
Shasta,    Siskiyou,    and    Trinity    Counties,    974    pp.,    275    illustrations, 

cloth    2.00 

Chapters   of   the   State   Mineralogist's   Report,   Biennial    Period,   1915-1916, 

Fletcher  Hamilton : 
**Mine.s   ami   Mineral   Ite.suurces.   Alpine,   Inyo   and  Mono  Counties,   17(!  pp., 

paper   — 

Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties,  91  pp.,  paper .50 

Mines  and  Mineral  Resources,  El  Dorado,  Placer,  Sacramento,  and  Yuba 

Counties,  198  pp.,   paper .65 

Mines   and   Mineral   Resources,   Monterey,   San   Benito,    San   Luis  Obispo, 

Santa  Barbara,  and  Ventura  Counties,  183  pp.,  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties, 

136   pp.,    paper .50 

Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  186  pp., 

paper -65 

Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916,  Fletcher  Hamilton,  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine,  Inyo, 
Mono,  Butte,  Lassen,  Modoc,  Sutter,  Tehama.  Placer,  Sacramento, 
Yuba,  Los  Angeles,  Orange,  Riverside,  San  Benito,  San  Luis  Obispo, 
Santa  Barbara,  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 3.75 

Chapters    of   the    State    Mineralogist's    Report,    Biennial    Period    1917-1918, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Plumas  County,  188  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County,  144  pp.,  paper .50 

Seventeenth    Rei)ort    of    the    State   Mineralogist,    1920,    Mining   in    California 

during  1920,  Fletcher  Hamilton  ;  562  pj).,  71  illustrations,  cloth 1.7."i 
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REPORTS — Continued. 

Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 
Eighteenth    Report   of   the   State   Mineralogist,   1922,   Mining   in   California, 
Fletcher  Hamilton.     Chapters  published  monthly  beginning  with  Jan- 
uary, 1922: 
**January,  **February,  March,  April,  May,  June,  July,  August,  September, 
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PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering-  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  o*'  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  IVfarch,  1923. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  aclvance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  lalxu-atory.  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Mining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intelligent  development  of  the  wonderful,  latent 
resources  nf  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS. 


In  1919-1920  tlie  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  iu  each  district  working  out  from  field  offices  that  were 
established  iu  Redding,  Auburn,  San  Praneiseo  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  coutact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able for  the  present  bienniuiii,  the  Redding  and  Auburn  field  offices  were 
consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  eacli  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
nil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable,  therefore,  beginning  with  the  January. 
1925.  issue  of  'Mining  in  California,'  to  make  the  district  engineers' 
leports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral   resources   in   one   or   more   of  the   counties   in   each    district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
licrs  of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C,  A.   Logan.   Mining  Engineer. 
SISKIYOU    COUNTY. 
Foreword   and    Acknowledgment. 

The  following  report  is  based  upon  field  work  carried  on  from  July 
to  November.  192.5,  during  which  time  the  mines  of  Trinity  County 
were  also  visite<l  and  thci-c  were  inniiernns  interruptions  necessitated 
hv  routine  office  work. 

The  aim  of  tiie  present  srasdii's  work  wms  to  cover  ;ill  mining  activity 
not  heretofore  accurately  recorded  in  the  Bureau's  reports,  and  to 
present  a  comprehensive  idea  in  one  report  of  the  county's  mineral 
resources.     It  woidd  be  i)li\sically  impossible  for  an  engineer  to  visit 
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all  prospec-ts  in  this  eouiity  in  a  year's  time,  spending  every  day  in  the 
rield,  as  the  mineralized  area  is  too  extensive  and  traveling  is  necessarily 
slow  in  such  riigsred  country.  At  the  same  time,  detailed  notes  are  pre- 
sented on  many  properties  not  previously  described,  the  idea  being  to 
supply  details  of  geology  for  a  number  of  properties  that  may  serve  as 
types,  and  avoid  repetition  of  similar  details  for  numerous  mines  of 
the  same  kind.  That  a  certain  jiroperty  is  covered  in  con.siderable  detail 
herein,  while  a  neighboring  jjroperty  of  apparently  equal  interest 
receives  less  .space,  is  due  to  the  fact  that  in  the  first  case  the  writer 
may  have  received  better  co-operation  from  owners,  or  accidental  cir- 
cumstances, arising  at  the  time  of  visit  may  have  made  it  ]iossible  to 
cover  one  in  greater  detail  than  another.  The  sparsely  settled  condi- 
tion of  the  naining  sections  (there  being  often  only  one  inhabitant  in 
many  square  miles)  and  the  number  of  nonresident  owners,  increase 
the  diliBculty  of  getting  accurate  details.  It  should  also  be  noted  that 
since  few  of  the  mines  and  prospects  are  patented,  and  fewer  still  are 
carried  on  the  real  property  tax  rolls,  the  owner.ship  and  other  details 
regarding  many  idle  propertie.s  were  not  obtainable  with  absolute  cer- 
tainty in  the  time  available. 

The  writer  wishes  to  acknowledge  with  thanks  the  assistance  rendered 
by  many  local  miners  and  property  owners,  particularly  ^Messrs.  H.  C. 
Cutting,  il.  J.  Conover.  W.  J.  Brown  and  the  late  Reeves  Davis,  all  of 
Happy  Camp:  Frank  and  Dave  ilorgan.  Gottville :  J.  V.  I\rcTimmonds 
and  Joe  ;\Iartin.  Seiad  Valley :  U.  J.  Barton,  Yreka :  E.  W.  ]\lorgan, 
Oak  Bar;  C.  B.  Kay,  Ager;  L.  J.  Joubert,  A.  J.  Ball.  E.  Jaccjuemart, 
Judge  Judin  Johnson,  Ike  Cleaver  and  others  of  Sawyers  Bar:  Scott 
Howard  of  Sacramento,  and  numerous  othei-s  wlio  cooperated  by  sup- 
I  lying  valuable  information. 

A  bibliograpliy  of  publications  on  the  mineral  resources  and  geology 
of  this  county  will  be  found  at  the  end  of  the  report. 

Geography. 

Si.skiyou  County,  one  of  the  northernmo.st  in  the  state,  borders  on 
ihe  state  of  Oregon  for  a  distance  of  116  miles  and  is  from  60  to  70 
miles  long,  being  bounded  on  the  west  by  the  coast  counties  of  Humboldt 
and  Del  Xorte.  on  the  south  by  Trinity  and  Shasta,  and  on  the  east  by 
Modoc.  The  region  of  interest  to  the  miner  is  the  portion  l.ving  west 
of  the  lava  sheet,  the  western  boundary  of  which  coincides  roughly  with 
the  Oregon  branch  of  the  Soutliern  Pacific  Railroad,  traversing  the 
'•ount.v  from  north  to  south  a  little  east  of  its  center.  The  total  area  of 
the  county  is  6256  square  miles  and  the  population  of  18,500  is  concen- 
trated almost  entirely  along  the  railroad,  at  the  county  seat,  and  in 
Scott  Valley. 

The  western  mineral-bearing  section  is  a  succession  of  high  mountains 
and  deep  canyons,  forming  the  drainage  basin  of  Klamath  River  and 
its  tributaries.  The  Klamath  follows  a  crooked  westerly  course  across 
the  nortliern  part  of  the  county,  receiving  Shasta  and  Scott  rivers,  the 
principal  streams  draining  the  central  jiart  of  the  county:  then  turning 
south  near  Happy  Cam])  wliei-e  Indian  Creek  iMiters,  it  flows  through 
a  deep  canyon,  receiving  Ihe  waters  of  Salmon  River  at  Somes  Bar  on 
tlie  soutliwest  county  line.  The  only  level  land  in  this  region  is  in 
Scott  Valley,  hiug  at  an  elevation  of  :^00tl  feet  along  the  middle  course 
of  Scott  River:  a  few  gravel  bars  along  the  Klamath  River  between 
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Tlonilirook  and  Happy  Camp,  and  sneli  small  valleys  as  tlinsp  at  tlic 
months  i)t'  Sciad  and  Indian  creeks,  wliicli  ai-cdinmodati'  tin  si'ttlcmcnts 
i>r  Sriad  and  Ilappv    Camp. 

Tntil  recently,  the  iiKire  rcnidle  mining  districts  have  been  luuidi- 
capped  by  lack  nf  roads.  Tlie  Klamath  River  road  from  Hamburg  Bar 
to  Orleans  has  only  lately  been  completed.  The  Salman  River  I'Ountry 
has  had  only  one  outlet  up  to  the  present  year,  and  that  is  normally 
closed  by  snow  from  November  to  April.  Late  in  1925,  however,  a  new 
load,  built  by  the  United  States  government,  wa.s  completed  from 
Forks  of  Salmon  to  the  Klamath  River  road  at  Some.s  Bar,  and  when 
the  balance  of  the  road  from  Martins  Perry  to  the  coast  is  improved, 
this  will  make  both  districts  accessible  all  the  year,  this  latter  section 
iieing  difficult  and  mudd.v  in  wet  weather  where  it  crosses  Humboldt 
County.  The  older  districts  are  all  reached  by  fairly  good  roads. 
Callahan  is  il  miles  from  Yreka  and  the  same  distance  from  Gazelle. 
(,)uartz  Valley  is  30  miles  from  Yreka.  and  Scott  Bar  is  48  miles  from 
the  county  seat  via  Fort  Jones  or  44  miles  via  the  Klamath  River  road. 
( 'ottonwood  and  Humbug  are  onl.y  a  few  miles  west  of  the  Pacific 
Highway.  The  mines  near  the  Klamath  River  as  far  west  as  Oak  Bar 
are  reached  by  the  well  impi'oved  sM^tion  of  highway  forming  the  east- 
erly .30  miles  of  the  Klamath  River  road. 

The  most  active  mining  districts  at  present  are  the  Salmon  River 
country,  and  the  region  tributary  to  the  Klamath  River  from  Hornbrook 
to  Cottage  Grove.  These  are  discu.s.sed  more  fully  in  .separate  para- 
graphs. 

GEOLOGY   AND    MINERAL   RESOURCES. 

The  county  has  been  celebrated  in  the  past  particularly  because  of 
its  placer  mines.  Geologicall.v  these  placer  deposits  differ  from  those 
m  the  east-central  part  of  the  state.  In  northwestern  California  the 
ancient  auriferous  gravels  most  actively  mined  are  found  in  the  form 
cf  a  succession  of  terrace  or  bench  deposits  left  at  successively  lower 
levels  on  the  sides  of  the  present  river  canyons  as  the  streams  cut 
downward  to  their  present  beds.  The  flows  of  lava  and  volcanic  mud, 
which  occurred  in  the  Sierra  Nevada  during  the  Tertiar.v,  and  which 
preserved  for  the  modern  miner  the  ancient  river  channels,  are  lacking 
in  this  region.  The  terrace  deposits  of  Si.skiyou  and  adjacent  counties 
date  from  Quaternary  to  Recent  time.  They  parallel  the  present 
streams  and  have  practically  the  same  grades,  and  such  earth  movements 
as  have  occurred  since  their  de]wsition  have  been  probably  slow  and 
widespread,  tending  to  rejuvenate  the  streams  and  accelerate  their 
(lowers  of  erosion.  The  downward  cutting  rivers  enriched  their  gravels 
iiy  erosion  of  the  ancient  gold-bearing  schists  and  the  pre-existing 
river  and  shore  gravels  of  the  'Cretaceous  Island'  of  northern  Cali- 
fornia. This  Cretaceous  i.sland  embraced  practically  all  of  western 
Siskiyou  Connt.v.  this  area  having  been  elevated  above  the  sea  since 
very  earl,v  ages,  and  being  dcMiid  of  Cretaceous  or  later  marine  sedi- 
mentary rocks  west  of  the  vicinity  of  Cottonwood  Creek.  The  chief 
tributaries  which  themselves  have  been  the  scene  of  placer  mining  and 
have  contributed  gold  to  the  Klamath,  are  Scott  River,  Salmon  River, 
tributaries  of  Shasta  River,  and  Humbug  Greek,  all  entering  from  the 
south,  and  Indian,  Beaver  and  Cottonwood  creeks  from  the  north.    . 
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Scott    River   Region. 

On  Seott  Kiver  early  day  placer  iniiiiiitr  eainps  flourished  ou  the 
youth  Fork  around  Callahan  and  at  Scott  Bar.  3  to  4  miles  from  the 
mouth  of  the  main  stream.  There  is  still  considerable  unworked  gravel 
near  Callahan.  (See  under  dredging.)  This  is  characterized  by  lack 
of  grade  and  dump,  and  heavy  boulders  in  places.  The  small  area  at 
Scott  Bar  was  extremely  rich.  There  remains  quite  an  area  of  placer 
ground  at  the  Roxbury  Mine,  and  some  high  ground  on  both  sides  of 
Scott  River,  similar  to  the  Quartz  Hill  diggings,  where  auriferous  seams 
and  veins  of  quartz  are  being  worked  by  the  hydraulic  process.  This 
seam  belt  has  been  considered  responsible  for  the  enrichment  of  the 
river  below  its  crossing.  It  is  noteworthy  that  from  Callahan  to  Scott 
Bar  the  river  itself  has  yielded  little  gold,  but  considerable  profitable 
mining  has  been  done  in  Quartz  Valley,  an  arm  of  Scott  Valley  west 
of  the  present  river.  The  gold  on  the  west  side  of  this  valley  was 
derived  from  an  ancient  channel,  probably  of  Scott  River,  remnants 
of  which  are  to  be  seen  at  Little  Sniktaw  \'alley,  and  it  can  be  traced 
southeastward  upstream  past  Shackelford  and  ^lill  creeks,  the  Pinery 
workings  (formerly  Stockton  Gravel  Mining  Company)  and  old  Etna 
.Mills.  In  places  this  channel  has  been  entirely  eroded  into  the  valley, 
but  elsewhere  it  is  in  place  and  has  been  worked  on  a  small  scale  only, 
because  of  lack  of  water.  It  is  a  large  channel  with  rather  heavy,  tight 
wash.  Another  class  of  deposit  mined  here  was  derived  from  local 
ero.sion  of  auriferous  seams  and  small  veins  in  the  hills  separating 
Quartz  Valley  from  Oro  Fino  and  Scott  Valley.  Quartz  Valley  has 
interesting  possibilities  for  placer  mining  yet,  but  as  the  ground  men- 
tioned near  its  lower  end  has  not  been  tested,  it  is  not  known  whether 
it  could  be  dredged,  or  would  have  to  be  worked  by  drifting.  The 
ground  is  probably  quite  deep. 

North   Central    Region. 

Humbug  district,  northwest  of  Yreka  and  sonth  of  Klamath  River; 
Cottonwood  district,  north  of  the  Klamath,  and  quartz  properties  in 
the  vicinities  of  Treka,  Fort  Jones,  Cherry  Creek  and  other  small 
(juartz  and  pocket  mining  districts,  may  all  be  grouped  together  geo- 
logically. The.v  occupy  an  area  of  'Paleozoic  Metamorphics'  which 
includes  very  old  rocks,  the  youngest  of  which  may  be  Carboniferous 
and  the  oldest  Cambrian,  but  which  can  not  be  definitely  placed  in  the 
geologic  column  because  of  a  lack  of  fossils.  Both  the  igneous  and 
originall.y  sedimentary  members  of  this  'catch-all'  classification  have 
been  altered.  Limestone,  .slate,  some  .iasper,  quartz  porphyry,  diorite, 
diabase,  hornblende  schists,  and  great  nutsses  of  serpentine  occur.  The 
Paleozoic  metamorphics  have  been  compressed  and  show  schistosity 
generally  striking  north  to  northeast  and  dipping  east.  Some  of  the 
l)rincipal  veins  follow  this  same  strike  and  dip.  There  have  been 
several  .subse(|uent  minor  movements,  indicated  by  faults,  shear  zones 
and  narrow  veins  and  seams  of  quartz,  striking  in  different  directions. 
These  in  many  ca.ses  faulted  the  earlier  veins,  a.s  at  the  Ha^el  Mine. 
Jlany  of  the  smaller  pockety  deposits  are  associated  with  intrusives  such 
as  diabase.  In  the  Humbug  district,  some  good  ores  were  worked  in 
serpentine,  the  principal  mines  having  been  the  Boyle,  Mountain  Belle 
and  Spencer.    In  general  the  work  has  been  superficial.    The  best  known 
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mines  in  this  entire  retrion  are  the  JMorrison  and  Carloek.  in  Quartz 
Valley  district,  4  miles  nortliwest  of  Green\'iew,  and  the  Hazel  Mine 
senthwest  of  IIoriil)ro()k.  The  former  was  being  unwatered  in  the 
..ntumn  of  1925,  after  manv  years  idleness,  and  early  renewal  of  work 
was  planned  at  the  Hazel. 

Placer  minino;  in  thi.s  region  has  been  on  a  small  scale  in  later  years, 
due  to  exhaustion  of  the  more  accessible  ground  and  the  protracted 
shoi'tage  of  water.  Developments  in  dredging  are  mentioned  under 
tliat  heading. 

From  Cottonwood  Creek  southward  along  Shasta  Valley,  and 
past  Yreka,  extend  the  ancient  sedimentary  deposits  flanking  on  the 
east  what  was  formerly  the  so-called  'Cretaceous  Island,'  previously 
mentioned.  The.se  beds  consist  of  clay  shales,  sandstones,  and  shore 
gravels  or  conglomerates.  The  siiale  and  sandstone  contain  beds  of 
coal,  and  some  of  the  beds  are  remarkably  rich  in  shell  remains  and 
casts.  This  series  in  the  region  of  the  coal  workings  south  of  Ager, 
'lips  east  23"^  to  40°,  the  former  figure  being  nearer  the  normal  dip. 
These  beds  have  been  broken  by  a  series  of  basaltic  intrusions  which 
show  in  knolls  throughout  the  valley.  The  conglomerate  was  cut  by 
the  Klamath  River  and  its  nearby  small  tributaries  in  the  region  of 
Hornbrook  and  Cottonwood  Creek,  and  was  extensively  eroded.  This 
conglomerate  was  gold  bearing  and  contributed  probably  most  of  the 
gold  mined  from  the  placers  of  Cottonwood,  Rancheria,  and  other 
nearby  creeks,  and  the  immediate  section  of  the  river.  Eastward  of 
the  conglomerate,  the  gravels  of  the  Klamath  River  are  said  to  be 
barren.  A  very  interesting  detailed  account  of  this  gold-bearing  eon- 
glomerate  written  by  R.  L.  Dunn,  appeared  in  the  Twelfth  Report  of 
the  State  ^Mineralogist,  jiages  459-471.  The  placers  of  the  Cottonwood 
region,  including  Rancheria  Creek,  are  estimated  to  have  yielded  about 
$4,000,000.  According  to  figures  of  yield  reported  by  Dunn  in  the  above 
jiaper,  from  workings  then  being  mined,  the  conglomerate  in  the  Blue 
Gravel  iline  yielded  60  cents  per  square  foot  of  bedrock  when  h>drau- 
licked,  this  being  only  a  part  of  the  L'old  content,  due  to  loss  in  the 
unbroken  masses  of  conglomerate  passing  over  the  dump.  The  portion 
next  the  bedrock,  when  worked  in  an  arrastra,  paid  88  cents  per  square 
foot  of  bedrock.  The  conglomerate  is  overlain  by  Cretaceous  sedi- 
ments. The  easterly  area  of  sandstone  and  shale  has  been  classified  as 
Tertiary.  In  recent  years  the  Henry  Bradley  ^line  near  Hornbrook 
has  been  operated  in  the  conglomerate.  At  present  the  coal  south  of 
Ager  is  being  prospected  by  drilling.  Several  abortive  attempts  have 
been  made  to  bring  in  oil  wells  in  this  vicinity  and  southward.  Cas 
('probaVily  diy  marsh  gas)  was  reported  from  a  well  3|  miles  south  of 
I\lontauue  (in  the  road  to  Grenada,  and  gas  and  alkaline  water  came 
from  another  shallow  well.  Six  miles  southeast  of  ^Montague,  in  the 
valley  of  Little  Shasta  River,  some  fresh  water  .springs  have  been 
observed  to  emit  ga.s. 

All  the  north-central  i)oi-tion  of  the  county,  as  described  above,  is 
accessible  by  roads  from  Yreka  and  other  nearby  points  on  the  Pacific 
highway.  S'reka.  the  county  seat,  is  286  miles  north  of  Sacramento  by 
paved  higbway.  The  entire  region  is  sei-ved  with  electric  power  by 
California-Oregon  Power  Company.  Timber  is  lacking  in  the  Shasta 
Valley  section,  but  is  obtainable  in  the  western  part  of  the  area.    The 
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elevation  of  this  region  ranizvs  from  20(10  feet  to  5000  feet  and  tliere  is 
some  snowfall  in  all  ]iai-ts  of  it. 

Klamath    River   District. 

Until  a  few  years  ago  the  terraee  deposits  and  bars  along  the  Klamath 
River,  and  the  placers  along  several  of  its  tribntaries,  were  the  scene  of 
the  principal  mining  operations  in  the  northwestern  part  of  the  county. 

The  country  tributary  to  the  Klamath  on  both  sides  remains  for  the 
most  part  difficult  of  access.  The  road  following  the  river  from  the 
Pacific  hiiiliway  near  Ilornbrook  to  Martins  Ferry,  and  climbing  over 
tile  Uald  Hills  of  Ilumlioldt  C!ounty,  to  a  connection  at  Orick  with  the 
coast  highway,  has  been  completed  only  during  the  past  two  years.  It 
is  76  miles  from  Hornbrook  to  Happy  Camp  over  this  road,  and  half  of 
this  is  one-way  road,  the  section  of  30  miles  from  Hamburg  Bar  to 
Happy  Camp  being  in  such  condition  as  to  discourage  travel.  The 
maintenance  of  this  road  will  be  taken  over  by  the  State  Highway 
Commission  on  January  1,  192t),  and  it  is  hoped  .some  work  will  be  done 
to  improve  it.  at  least  by  making  numerous  new  turn-outs.  For  a 
ilistance  of  120  miles  from  neai'  Horiibrocik  to  Somes  Bar,  this  road 
follows  the  coiirse  of  the  Klamath  River  in  this  county  and  makes 
accessible  one  of  the  most  extensive  mining  I'cgions  of  the  state.  While 
the  smaller  and  more  easily  worked  placers  along  the  river  have  been 
minetl,  there  remain  many  terrace  gi'avel  deposits  of  interest  to  the 
hydraulic  minei-  and  numerous  low  bars  oflfering  possibilities  for  small 
scale  drift  mining  operations.  The  gold  quartz  veins  have  not  yet 
been  prospected  far  enough  to  permit  a  fair  opinion  of  their  pos- 
sibilities, but  some  very  promising  showings  are  being  made.  The 
area  from  the  river  northwai-d  to  the  Oregon  state  line  and  westward 
to  Del  Norte  County,  comprising  many  separate  isolated  districts,  may 
be  classed  as  the  base  metal  district.  At  the  west  end,  in  the  Preston 
Peak  country,  are  numerous  snuill  copper  prospects,  now  all  idle.  The 
Buzzard  Hill  Mine  on  the  south  and  the  Grey  Eagle  property  north 
of  Happy  Camp  mark  a  valuable  copper  mining  district,  sufficient 
work  having  been  done  to  prove  large  orebodies  in  the  latter  mine. 
Quicksilver  ores  occur  along  the  watersheds  of  Beaver  Creek  and 
Empire  Creek,  and  copper  and  zinc  ores  have  been  noticed  in  the 
latter  locality.  From  Indian  Creek  eastward  to  the  railroad  a  number 
of  gold  (]uartz  mines,  mostly  of  pockety  nature,  have  been  opened. 
Pro.specting  and  development  of  such  properties  is  now  goiug  on  along 
the  upper  courses  of  Indian.  Thompson,  Horse,  Beaver  and  other 
creeks.  On  Independence  Creek,  14  miles  south  of  Happy  Camp  the 
Independence  Mine  has  lately  been  making  a  fine  showing  of  phenom- 
enally rich  gold  specimen  ore. 

The  Klamath  River  district  as  a  whole  is  well  supplied  with  stand- 
ing timber  and  water  for  mining  jnirposes.  While  the  people  of  Cali- 
fornia have  lately  forbidden  the  Iniilding  of  dams  in  the  Klamath 
River,  the  question  of  utilizing  waters  of  the  river  for  hydro-electric 
power  generation  is  complicated  by  the  matter  of  jurisdiction,  most  of 
this  mining  region  being  in  the  national  forest,  and  to  a  certain  extent 
under  federal  control. 
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Salmon    River  District. 

This  district  ha.s  been  the  most  productive,  and  remains  the  most 
ai'tive  and  important  gold  mining  area  of  the  county.  It  embraces 
the  drainage  of  Salmon  River,  an  area  of  about  800  square  miles, 
including  many  formerly  productive  ([uartz  mines  and  placer  deposits, 
tlie  latter  exploited  in  later  years  almost  entirely  by  the  hydraulic 
process.  Considerable  quartz  pro.specting  is  going  on,  and  there  is 
also  a  revival  of  hydraulic  mining,  which  for  several  years  had  been 
h;impered  by  sliortage  of  watei'.  A  good  water  season  the  past  winter, 
witii  the  hope  of  others  to  follow,  and  the  successful  operation  of  a 
few  properties,  have  encouraged  other  operators  to  spend  considerable 
money  in  equipping  and  rehabilitating  their  placer  properties,  and  if 
lliere  is  a  good  water  supply,  tlie  season  of  1925-'2G  will  be  the  most 
productive  in  many  years. 

The  principal  mining  camps  of  the  district  are  Sawyers  Bar,  on 
the  North  Fork  of  Salmon  River  55  miles  by  road  from  the  railroad 
at  Gazelle,  and  the  same  distance  from  Yreka,  the  county  seat ;  and 
Porks  of  Salmon,  at  the  junction  of  the  north  and  south  forks  of 
the  river,  17  miles  by  road  west  of  Sawyers  Bar.  Between  Etna  and 
Sawyers  Bar,  a  distance  of  25  miles,  the  road  passes  over  the  Salmon 
Mountains  at  an  elevation  of  5929  feet,  and  the  heavy  snowfall  in 
normal  years  prevents  travel  by  automobiles  or  wagons  into  the  dislrict 
during  about  four  months  of  winter.  A  new  wagon  road  along  the 
Salmon  River  from  Forks  of  Salmon  connecting  with  the  Klamath 
River  road  at  Somes  Bar,  has  been  completed  the  present  season,  and 
gives  this  district  an  outlet  to  the  coast  sy.stem  of  highways  via  Orleans. 

The  more  important  placer  mining  operations  are  confined  to  the 
l)enches,  back  channels  and  liars  of  the  North  Fork  of  Salmon  River 
between  Saw.vers  Bar  and  Forks  of  Salmon,  and  to  Eddys  Gulch,  a 
tributary  of  north  fork  entering  it  from  the  south  at  Sawyers  Bar. 
There  are  also  unworked  placer  deposits  in  Whites  Gulch,  a  tributary 
of  north  fork  entering  it  three  miles  east  of  Sawyers  Bar:  on  the 
south  fork  in  the  vicinity  of  Cecilville  and  Forks  of  Salmon,  on  thi- 
main  river  down  stream  from  the  latter  camp  and  some  small  areas 
on  the  tributaries  near  the  main  branches  of  the  river. 

Quartz  mining  in  the  past,  and  the  prospecting  and  deve-lopment 
operations  at  present,  are  confined  mostly  to  two  areas,  one  of  black 
slaty  schists  and  a.s.sociated  altered  intrusives  (clo.sely  similar  to  the 
Calaveras  slates  of  the  Mother  Lode  country),  which  extend  across 
the  heads  of  Eddys  Gulch  and  Whites  Gulch  and  southwe.stward 
past  Black  Bear,  the  other  an  area  in  the  higher  mountains  on  the  head- 
waters of  Ru.ssian  Creek,  where  high  grade  ores  are  found  in  quartz 
veins  and  stringers  along  shear  zones  in  black  schists  and  muscovite 
schLsts.  The  geology  of  the  deposits  is  more  full}'  dealt  with  under  the 
descriptions  of  individual  properties. 

There  are  only  two  or  three  small  areas  of  a  few  acres  each  of  .-irahh' 
land  along  the  Salmon  River,  the  balance  of  the  district  being  nn  ele- 
vated mountain  region,  deeply  dissected  by  the  streams  whose  beds  lie 
from  2000  to  4500  feet  below  the  surrounding  summits,  so  tliat  the 
traveler  is  constantly  climbing. 
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There  is  a  uood  supply  (if  tiinlicr  for  all  iniiiint;-  pui'pdscs  in  this  dis- 
trict. Water  is  available  in  the  iiiiinerous  creeks  and  gulches  and  in 
the  Salmon  River,  in  (|uaiitity  aniiile  for  hydraulic  and  ipiartz  iiiiii- 
ini,',  and  in  some  places  under  conditions  favoring  hydro-electric  power 
installations.  The  possession  of  these  natural  resources,  and  an 
exceptionally  healthful  climate,  help  to  discount  the  remoteness  of  the 
district.  The  main  North  Fork  of  Salmon  River  has  a  grade  of  about 
51  feet  per  mile  from  Sawyers  Bar  to  Forks  of  Salmon,  and  the  south 
fork  40  feet  per  mile.  Electric  power  was  brought  in  from  Scott 
Valley  to  the  Victory  Mine  during  the  past  summer,  and  from  the 
nearest  point  on  this  line,  only  a  few  miles  of  additional  pole  line 
would  be  needed  to  put  power  on  all  the  mines  at  the  heads  of  Whites 
anil  Eddys  gulches. 

The  placers  of  the  Xoi'th  Fork  of  Salmon  River,  in  a  distance  of 
17  miles  between  Sawyers  Har  and  Forks  of  Salmon  have  made  an 
estimated  production  of  -t^."),! )()(), ()0(t  in  gold.  The  sources  of  this  were 
the  numerous  gold-bearing  veins  of  the  basin  drained  by  Salmon  River 
and  its  tributaries,  most  important  of  which  were  the  last  two  named 
gulches,  Russian  Creek,  and  the  south  fork  below  the  mouth  of  Black 
Bear  ("reek. 

Elliott    Creek    District. 

This  district  is  on  the  noi-fli  side  of  the  Siskiyou  mountains,  the 
creek  being  a  tributary  of  Applegate  River.  The  |)rincipal  property 
is  the  Blue  Ledge  Copper  ]\line,  whose  claims  extend  through  the  north 
central  part  of  T.  47  N.,  R.  11  W.,  and  the  south  central  part  of 
T.  48  N.,  R.  11  W.  There  are  some  jather  copper  claims  also  in  the 
district,  and  a  few  placer  mines  along  Elliott  Creek.  This  I'cgion  is 
reached  by  road  from  Jacksonville,  Oregon,  33  miles  northeast. 

Other   Minerals. 

Among  the  minerals  found  in  this  county,  antl  mentioned  in  this 
report  besides  gold,  are  asbestos,  californite,  ehromite,  clay,  coal, 
copper,  lead,  limestone  and  marble,  platinum  group  metals,  pumice, 
quicksilver,  sandstone  and  miscellaneous  stone.  There  are  also  num- 
erous mineral  springs. 

ASBESTOS. 

There  are  many  large  areas  of  serpentine,  in  which  some  prospects 
of  asbestos  occur  and  others  may  be  expected,  in  this  count.v.  Most  of 
these  are  too  far  from  railroad  for  present  consideration.  Among  the 
remote,  unprospected  areas  may  be  mentioned  the  dikes  and  larger 
l)odies  of  the  rock  which  occur  in  th(>  western  part  of  the  county, 
beginning  six  miles  north  of  Orleans,  thence  recurring  freipiently 
along  both  sides  of  the  Klamath  River  for  many  miles,  and  along 
the  west  side  of  the  county  to  the  Oregon  line,  as  well  as  eastward 
along  Salmon  River  from  Somes  liar  at  intervals  as  far  as  Jlethodist 
Creek;  near  Hamburg  Bar,  north  of  Klamath  River;  near  Scott  Bar 
and  in  the  Callahan  district.  Among  the  serpentine  areas  within 
reasonable  distance  of  the  railroad  are  the  mountainous  area  ad.jaeent 
to   the   eountv    highway   between   Yreka   and  Fort   Jones,    and   areas 
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n.'Mi-   Yrrkii,   iHMi-   Monl;i-nr   in   Sh;is1,i    VMllry.   nii.l    nrnr   (ia/rll.^  ;ni.l 
Uniismnir. 

Burns  h'aiuli.  OwiuT,  W.  L.  Burns.  (la/.elK-.  Patented  land  in  See. 
l(i    T    42  X..  R.  6  W.,  four  mile.s  west  of  Gazelle. 

\  little  shallow  work  has  been  done  on  a  chrvsotile  asbestos  prospeet, 
showini;  fiber  up  to  \\  inehes  in  len-th,  but  tn-ittle.  The  ,|ualit.v  nught 
improve  with  depth. 

('  ('  Cadii  Asbestos  Prospccl  on  Greenhorn  Mountain,  between 
Yreka  and  Fort  Jones,  was  lea.sed  in  192:^  to  Geo.  Sou/a  who  did  some 
work.  The  surface  showing'  of  asbestos  here  ean  be  traced  ftu'  a  eon- 
siderable  distance. 

l!,o  W  Vonrod,  P.  O.  Box  577,  Weed,  sent  in  to  the  Bureau  late 
in  1!)25.  samples  of  slip-fiber  (amphibole)  asbestos.   Locality  not  stated. 

IL  Johnson,  of  Sisson  has  seven  locations  for  asbestos  on  Edd.v  Moun- 
tain, southwest  of  Weed  and  near  the  Trinity  County  line. 

./  ,7  Murray  of  Yreka  several  years  ago  located  asbestos  claims 
near  the  head  of  Seiad  Creek,  on  a  steep  mountain  four  to  five  nules 
from  the  end  of  the  wagon  road,  north  of  Seiad  P.  O.  and  nearly  lO 
niiles  from  the  railroad.    Idle. 

Shasta  View  Asbestos  Prospect.  Owner,  W.  S  Russell.  Ediicwood 
In  Sec.  8,  T.  41  N..  R.  o  W.  Contains  12  unpatented  clauns,  reached 
by  three  'miles  of  ?ood  road  from  Edgewood.  Elevation  4000  feet. 
Tiicre    is    plenty    limber    and    water.      Electric    power    is    three    miles 

distant.  ,       •  c  ii 

Chrysotile  asbestos  occurs  here  and  in  1921  a  production  ot  a  small 
(luanti'tv  of  short  fiber  chrysotile  was  made.  It  was  stated  this  canned 
2,')'^';  of  fiber.  Samples  from  the  in-operty  sliow  fully  that  percentage 
of  fiber,  one-half  inch  and  less  in  Icimth.     Tiicrc  is  some  liber  one  inch 

National  Cement  Company  of  Modesto  did  some  work  in  1II21-22 
on  the  property,  but  it  later  reverted  to  Russell  and  is  idle,  except 
for  assessment  work.  l)eveloi)mcnt  .'onsists  of  sliort  open  cuts,  not  over 
It)  feet  deep. 

CIIROMITE. 

Considerable  cliromitc  was  produced  in  tliis  county  during  tiie  war. 
and  scnne  of  the  remoter  districts  were  just  getting  into  prodncti.m 
when  tile  armistice  was  signed.  .    . 

At  the  height  of  the  war  minerals  'boom'  in  1918  the  State  Mining 
Bureau  published  a  book  of  248  pages,  designated  as  Bulletin  76, 
"  :\lani;anese  and  Chromium  in  California,''  in  which  were  listed  and 
described  practically  all  the  then  known  deposits  of  these  minerals  in 
the  state,  and  this  book  is  still  available  at  fifty  cents  a  copy.  As  there 
has  been  no  market  worth  mentioning  for  chroniite  from  this  state 
since  1918,  except  small  lots  of  high  grade  ore  from  properties  nearliy 
the  railroad,  there  appeared  to  be  no  occasion  for  new  field  work  in 
this  connection.  The  main  facts  regarding  chroniite  properties  in  the 
county  are  given  in  synopsis  following. 
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MINERAL  PRODUCTION  OF 


Year 

Gold, 
value 

SUver. 
value 

ChromiU: 

Mineral  water 

Tons 

Value 

GaUons 

Vahie 

1880 __. 

t440.735 
850.000 
720.000 
400.000 
475,000 
338,659 
342,677 
606,859 
625,000 
915,294 
860,303 
957,220 

1.013,332 
799.108 
760.782 
950.006 

1,091.265 
842,123 
768,804 
991.771 
951.397 
886,043 
906.989 
613.576 
892.685 
803.035 

398,017 

504.156 

416.160 

437.376 

422.297 
472.314 
'180,125 
312.842 

426.716 
441.307 
325.550 

294.227 

226.525 
80.707 
42.635 
75,105 
45.633 
63.570 

{95.340 
1,500 

1881 

1882 ._._ 

1883 

1884... 

1885 

1886 

64 
177 

1887 

1888 

1889 

370 
23 

120 
36 

1890... 

1891.... 

1892 

1893 

1894 

1895 

177 

653 

34 

321 

100 

•6.700 

•2.980 

233 

22 

1.230 

2.499 

3.037 

6.125 

2.145 

2.322 

2,561 
2,980 
'1,228 
1,026 

2.081 
2.312 

16.883 

14.501 

17,M9 
5,218 
291 
612 
298 
296 

200,000 

mooo 

700.000 
750.000 
750.000 
750.000 

725.000 

700.000 

500.000 

500.000 

700,000 
700.000 
700.000 
650,000 

626.680 
502.650 
503.000 

501.750 

451,300 
300,150 
250,150 

$80,800 

1896.... 

1897.. 

1898.... 

1899 

1900... 

45.000 
175.000 
187,500 

1901 

1902... 

1903 

1904... 

50.000 

1905 

1906 

1907... 

36,250 
80.000 

1908 

1909 

1910 

60,000 

1911  . 

120  000 

1912 

220 

$2,310 

120,000 

1913      .  .      . 

120,000 

1914.     

65,000 

2,251 
2,046 

6,612 

510 
215 

62,990 

1916 

28.731 
49.797 

336,588 

13,379 
5,732 

50,530 

1917... 

50,600 

1918 

50,175 

1919 

90,375 

60,015 

1921.. 

5.015 

1923      ...       - 

200,150 

4.012 

1924 

6,100 

Totals.. 

$4,967,925 

$193,56" 

■11,854 

$436,537 

•12.361,030 

$1,579,392 

'Includes  crushed  rock,  rubble,  rip-rap.  sand,  gravel 

'Recalculated  to  'commercial,'  from  "coining  value"  as  originally  published. 

'See  under  'Unapportioned.' 

•Production  from  dredging  operations  included  in  Stanislaus  County  producUon. 

^Includes  limestone  and  mineral  water. 

^Includes  lead  and  Ume. 

^Deludes  coal,  limestone^  lime  and  platinum. 
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SISKIYOU  COUNTY,  1S80-1924. 


Platinum 
Group  Metals 

Miscel- 
aneous 
stone', 
value 

Miscellaneous  and  un&pportioned 

Ounces 

Value 

Amount 

Value 

Substance 

100 

$600 

$1,202,742 

Unapportiojied,  1900-1909 

200  lbs. 

23 

1.6 

21 
93 

5  3 

2,500  cu.  ft. 
2,500  cu.  ft. 

193  lbs. 
2,643  lbs. 
1 1,433  cu.  ft. 
1,000  bbls. 

220  tons 
4,949  lbs. 
1,800  cu.  ft. 
1,090  lbs. 
3,360  lbs. 
50  tons 
1,050  cu.  ft. 

100  bbls. 
2,225  tons 

1,250 

1,500 

39 

140 

12,897 

1,000 

300 

1.183 

1,485 

1.680 

144 

500 

1,750 

300 

2.200 

14,745 

2.000 

735 

525 

1,000 

120 

24 

455 

250 

250 

250 

2,000 

1,500 

500 

2 

629 

150 

9 

745 

10,923 

12,609 

500 

242.436 

17 

8,535 

141,677 

15,473 

111,294 

47.121 

1.060 

4.020 

1.408 

3,034 

$39,000 

SaT- 

Lime 

Limestone. 

Lead. 

5,028 

9,475 

6,580 

609 
4,883 

5,371 

4,630 
45,407 
134,382 

24,588 

26,405 
30,322 
44.343 
21,726 
129,291 

Lime. 
Lead. 
Pumice. 

Lime. 
Limestone. 

i,2Mcu.ft. 
335  bbls. 
35  tons 

Sandstone. 

Limestone. 

15"o"bbl8. 
24  tons 
650cu.ft. 
250cu.ft. 

Lime. 

Sandstone. 
Sandstone. 

90  tons 

304 

9 

100  tons 
58  lbs. 
677  bbls. 
250cu.ft. 
188  lbs. 
745  bbls. 

Coal. 

Lead. 

Lime. 

Sandstone. 

Lead. 

■ 

709 

58 
1,015 

15 

188,043  ibs. 
192  lbs. 

Copper. 
Lead. 

1 

l573,5'93ibs. 

Copper. 

7 

■ 

3 

339 

67  787 

■141.9 

$3,139 

$559,827 

$1,861,129 

424  REPORT  OF  STATE  MINERALOGIST. 

Attention  should  be  called  to  the  fact  that  since  191S  the  Klamath 
River  road  has  been  made  passable  for  trucks  the  entire  distance 
from  Hornbrook  on  the  railroad  to  Somes  Bar  in  the  southwest  corner 
of  the  county,  where  connection  is  made  with  the  coast  highways  via 
Orleans.  This  opens  up  the  large  and  only  partly  prospected  areas 
of  serpentine  near  the  road,  and  is  an  outlet  for  the  remoter  areas 
Avest  and  northwest  of  the  river  to  Del  Norte  County  on  the  west  and 
the  Oregon  state  line  on  the  north.  This  district  was  promising  to  be 
a  big  jiroducer  of  ehromite  when  the  market  failed,  but  the  cost  of 
hauling  would  be  very  hea\7\  as  Happy  Camp  is  76  miles  from  Horn- 
brook. 

The  districts  from  which  ehromite  production  has  been  made  in  tht* 
county  are:  Callahan.  Etna  Mills.  Fort  Jones.  Scott  Bar.  Yreka. 
Gazelle.  Hamburg  Bar.  and  Dunsmuir.  In  addition  to  these,  and  th" 
others  mentioned  previously,  there  are  other  serpentine  and  peridotite 
areas  (listed  under  Asbestos)  not  so  far  productive. 

The  production  of  individual  i)roperties  was  in  few  cases  over  o(K1 
tons,  the  largest  producer  being  the  Coggins  deposit,  three  miles  south 
of  west  from  Dunsmuir,  where  the  ore  contained  SS'^c  to  40%  Cr„03. 
The  highe.st  grade  ore  came  from  the  Callahan  district,  where  claims 
were  30  to  50  miles  from  Gazelle,  the  nearest  shipping  f)oint.  A  large 
property  near  Hamburg  Bar  is  about  48  miles  from  Hornbrook.  and 
as  it  lies  on  the  north  side  of  Klamath  River  would  require  a  bridge 
or  tramway. 

Besides  the  above  localities,  the  following  deposits  have  come  to 
our  attention  since  1918,  in  addition  to  those  listed  in  the  tabulation 
of  properties  taken  from  our  Bulletin  76 : 

H.  Johnson  of  Sis.son  reports  having  a  large  tonnage  of  ehromite 
six  miles  from  the  railroad,  and  within  two  miles  of  an  old  road. 

Milne  and  Reichmaii  Dei)osit.  Owners.  Geo.  Milne  and  G.  A.  Reich- 
man,  Fort  Jones.  This  is  a  large  disseminated  deposit  of  ehromite 
1:^  miles  from  the  Scott  Bar  road.  44  miles  we.st  of  Yreka.  The 
ehromite  occurs  in  seams  and  high  grade  ore  must  be  sorted.  The 
average  is  low  grade.  Six  hundred  t(ms  have  been  mined,  and  most 
of  it  hauled  to  Yreka.    Idle  since  1919. 

Mountain  Chromf  Mine.  Owners.  W.  D.  and  N.  Dale,  address  W.  D. 
Dale.  2668  Fourth  Avenue.  Sacramento.  This  is  seven  miles  south- 
west of  Edgewood.  in  Sec.  24.  T.  41  X..  R.  6  W..  near  North  Fork  of 
Shasta  River.  The  owners  state  that  100  tons  of  ore  have  been  mined 
and  that  they  have  cros-seut  the  ledge  for  80  feet  without  striking  the 
other  wall. 

Peg  Leg  Mine.  Owners.  W.  P.  Johnson.  N.  Lambert  and  IMrs.  F.  A. 
Shebley.  Address  N.  Lambert.  Fort  Jones.  This  is  14  miles  southwest 
of  Yreka  \-ia  road  to  Fort  Jones,  and  near  Moflfit  Creek.  High  grade 
ehromite,  containing  50<~c  Cr-,0.  was  mined  in  1918  and  1919.  Ninetv 
tons  was  shipped,  an  erjual  amount  was  on  hand  and  the  prospects 
were  good  for  opening  a  larger  body  in  the  lower  tunnel  when  visited 
by  a  Bureau  representative  in  July.  1919. 
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Other  i)ro|ierties  mentioned  in  Bulletin  76  are 

Section,  townshiji 
Xame  of  jjioptrly  and  range 

Ball  Rauch  Hi-41-  9 

Burns   Ranch  10-^-  0 

Butcher  Rauch  

Coggins  

("hastain  

Cramer  22—44—  8 

r  15-4r.-ll  1 

Hamburg  Bar  \  22^(^11  } 

[  23-4(^-11  J 
Davis  tO-39-  !) 

Dexter    Rauch  

Facey  

Flederuiau  10-41-  i) 

Fletlerniau  Lease  __— 13-  8 

(iraut  Ivease  2r>— J2—  !) 

, ,       ,  f  13-4<;)-  8  I 

(arouse  (reek  J  l.,_K)-  7  } 

Le   May  __-44-  7 

Martin-McKeeu  34-40-  0 

Mastersou  14-^0-  8 

McCarthy  

JIusgrave  

Souza   Kaucli  

Sugar  Creek  

The   Chrouie   Mine  12-39-  9 

Valine  Ranch  

Wilson  Ranch  

AVurst  


tabulated  below: 

Length  of  haul,  raUroti 
shipping  point 
2(!  miles  Yreka 
4   miles   (iazelle 
1   mile   Yreka 

3  miles  Duusniuir 

14  miles  Yreka 

48  miles  Hornbronk 

38  miles  Gazelle 

4  miles  Montague 

28  miles  Y'reka 

15  miles  Y'reka 
14  miles  Y'reka 


36  miles  (iazelle 

Gazelle 

32  and  42  miles  Yreka 

1  mile  Y'reka 

40  miles  Gazelle 

36  miles  Gazelle 

li  miles  Yreka 

20  miles  Yreka 

35  miles  Gazelle 


At  the  time  the  chroinite  market  collapsed,  Siskiyou  County  was 
regarded  as  one  of  the  largest  prospective  producers  of  the  mineral 
in  the  United  States,  and  it  was  estimated  that  the  production  in  the 
next  year  would  be  30,000  tons  or  more,  mostly  from  the  Klamath 
River  deposits,  located  from  Haml)urg  Bai-  westward. 


COAL. 

Lignite  and  sub-bituminous  coal  occur  in  Siskiyou  County  in  Shasta 
Valley.  Pi'obably  several  thousand  acres  in  this  valley  are  underlain 
by  coal. 

Agcr  Coal  Mine  is  on  the  Hagedorn  Ranch,  five  miles  south  of  Aji'er. 
Henry  Hagedorn,  owner.  Years  ago  a  slope  700  feet  long  on  an  incline 
of  about  13°  was  sunk  on  the  coal,  which  occurs  between  layers  of 
hard  shale,  with  alternating  beds  of  hard  sandstone  above  and  l)eiow. 
The  area  has  l)een  mapped  by  Professor  J.  P.  Smith  '■  as  Tertiary. 
The  normal  dip  of  the  strata  is  about  2:^°  east,  but  in  this  vicinity 
the  sedimentary  beds  have  been  broken  by  a  series  of  basaltic  intru- 
sion.s,  indicated  by  a  line  of  low  hills  running  in  a  southeasterly  direc- 
tion. The  dip  of  the  beds  increases  to  40°  NE.  near  this  line.  From 
the  incline  three  drifts  were  run  north  a  maximum  distance  of  500 
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feet,  and  three  drifts  south,  the  longest  400  feet,  on  the  coal.  A 
width  of  six  feet  carries  coal,  but  the  best,  solid  part  of  coal  varies 
from  14  inches  up  to  four  feet,  and  is  said  to  averasre  two  feet.  The 
walls  stood  well  without  timberino;.  Five  thousand  tons  or  more 
have  been  produced  and  some  of  it  sold.  The  last  active  work  was 
in  1914—15  by  Yreka  Development  Company,  then  lessee. 

Numerous  prospect  holes  have  been  drilled  in  the  same  vicinity  on 
the  Hagedorn,  Herr.  Cooley  and  Denny  Ranches. 

On  the  Cooley  Ranch  a  hole  130  feet  deep  is  .said  to  have  struck 
11  feet  of  coal  at  a  depth  of  118  feet.  Another  hole  106  feet  deep  is 
said  to  have  struck  20  inches  of  coal  at  a  depth  of  95  feet. 

Siskiyou  Coal  and  Coke  Company.  R.  D.  Clark,  President.  Yreka. 
Leverett  Davis.  Mining  Engineer.  This  company  has  leases  on  parts 
of  ranches  in  Shasta  Valley  where  coal  has  been  found,  as  mentioned. 
In  September,  1925,  the  company  was  putting  down  a  diamond  drill 
hole  on  the  Herr  Ranch,  one-fourth  mile  north  of  the  106-foot  hole 
mentioned  above.  The  hole  was  down  110  feet  and  had  not  struck 
coal,  which  was  not  expected  until  a  depth  of  over  200  feet.  The 
core  of  the  hole  at  time  of  visit  showed  alternating  layers  of  sand- 
stone and  shale.  The  sandstone  was  most  abundant,  and  some  of  it 
is  quite  hard.  The  coal  dips  XE.  40^  according  to  C.  B.  Kay,  the 
steeper  dip  being  on  account  of  the  proximity  to  the  line  of  basalt 
intmsives.  The  company  reports  tests  on  the  coal  where  previously 
opened  indicating  coking  possibilities,  but  a  classification  as  bituminous 
coal. 

In  the  southeastern  part  of  the  county,  in  townships  39  and  40 
north,  ranges  1  west  and  1  east,  there  occur  outcrops  of  sedimentary 
rocks,  forming  the  northern  part  of  an  area  of  Tria-ssic  and  Tertiary 
sediments  which  extend  north  and  east  from  near  Redding.  Just  south 
of  the  Siskiyou  County  line  in  Shasta  County  some  coal  prospects 
have  been  noted  in  this  area  in  Tertiary  formations,  but  are  not  known 
to  extend  into  Siskiyou  County, 

There  is  a  possibility  of  coal  being  found  at  the  proper  horizon 
am-where  in  the  Tertiary  beds  which  are  exposed  from  the  Oregon 
line  southward  to  five  miles  south  of  Ager,  ha\-ing  a  maximum  width 
of  eight  or  nine  miles  in  to'wnships  47  and  48  north,  ranges  5  and  6 
west,  M.  D.  if.  Such  an  occurrence  is  found  on  the  James  0.  McMaster 
Ranch  in  the  Hornbrook  district,  where  nine  feet  of  shale  is  intershot 
with  small  streaks  and  spots  of  soft  coal,  and  there  is  also  a  seam  up 
to  two  inches  thick  of  what  McMaster  describes  as  "good  hard  coal, 
making  a  hot  fire  with  a  blue-green  gaseous  flame, ' ' 


YdTv  little  pi'Ogre&s  has  been  made  in  the  county  in  copper  mining 
the  past  four  years.  After  the  price  of  copper  fell,  following  the  war, 
there  was  little  incentive  for  the  copper  miners  of  Siskiyou  County 
to  produce  ore.  and  since  1920  practically  only  necessary  assessment 
work  has  been  done.  Xo  new  field  work  was  done,  therefore,  among 
the  copper  mines  and  prospects  for  this  report,  and  the  following 
notes  are  a  compilation  of  past  reports,  scattered  among  various  pub- 
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lications  in  the  past,  but  gathered  here  for  readier  reference ;  also 
a  list  of  newer  prospects. 

Siskiyou  County  apparently  contains  some  of  the  liest  unworked 
copper  deposits  in  the  state.  The  two  most  promising  districts  are 
near  Happy  Camp  in  the  western  part  of  the  county,  and  near  tlie 
northern  county  line  on  tlie  headwaters  of  Applegate  River.  Th(! 
two  i)rincipal  proved  properties  are  the  Grey  Eagle  near  Happy  Camp, 
and  the  Blue  Ledge  in  the  Elliott  Creek  district.  There  are  numerous 
copper  prospects  througliout  both  the  western  and  northern  parts 
of  the  county,  where  gossan  outcrops  occur  and  have  been  sliglitly 
prospected,  but  not  sufficiently  to  definitely  indicate  their  possibilities. 
So  far  as  known,  only  assessment  work  was  being  done  in  1926. 

The  greatest  hindrance  to  development  of  this  branch  of  mining  is 
tlie  remoteness  of  the  region  from  railroads.  Happy  Camp  is  76  miles 
from  railroad  and  most  of  the  copper  prospects  are  still  farther  away. 
From  time  to  time  there  is  talk  of  a  railroad  being  built  from  the 
vicinity  of  Hornbrook  down  the  Klamath  River,  and  the  possibility  of 
thLs  being  done  was  last  discussed  in  tlie  summer  of  1925.  when  John 
C.  Sexton  brought  the  subject  of  right  of  way  before  the  county  super- 
visors and  according  to  press  dispatches,  stated  a  large  tonnage  of 
copper  concentrate  has  been  promised  if  the  railroad  were  built.  Due 
to  the  districts  being  in  the  national  forest  the  federal  government 
would  not  permit  operation  of  a  .smelter. 

Bulletin  .50  of  the  California  State  Mining  Bureau  lists  45  prospects 
of  copper  in  this  county.  This  bulletin  was  published  in  1908.  Since 
that  time,  the  Blue  Ledge  and  Grey  Eagle  properties  have  been  exten- 
sively developed  and  proved  to  contain  considerable  ore.  Little  has 
been  done  wdth  the  others.  The  ])rineipal  production  of  copper 
occurred  in  1917  and  1918,  when  about  1,460,000  pounds  were  sold. 
Developments  in  tlie  past  few  years  have  served  to  emphasize  the 
widespread  distribution  of  copper  prospects. 

Ames  Prospect.  Owner,  A.  Ames,  Happy  Camp.  One  claim  on  a 
gossan  outcrop  on  the  southwest  .slope  of  Clear  Creek  Canyon,  eight 
miles  by  road  and  three  miles  by  trail  from  Happy  Camp.  Only  assess- 
ment work  is  being  done. 

Barton  Claims.  Owner,  H.  J.  Barton,  Yreka.  Claims  on  Ilors' 
Creek,  nine  miles  upstream  from  the  mouth.  Formerly  known  a.s  the 
Hetchell  prospect.     Contains  four  claims.     Idle. 

Barnum  Brothers  Copper  Prospect.  {Copper  Mountain  Group.) 
Owners.  Barnum  Bros,  e^  al.  This  group  comprises  19  claims  on 
Sambo  Creek  in  Oak  Bar  district.  It  was  equipped  with  a  compressor 
and  air  drills  in  1919  and  in  1925  was  under  lease  to  Williams  of 
Yreka,  who  was  continuing  an  adit.  Several  hundred  feet  of  under- 
ground work  has  been  done. 

Blue  Ledge  Mine.  Owner.  Mexican  Smelting  &  Refining  Co.,  82 
Beaver  St..  New  Yoi-k  City.  ( Reported  sold  to  Guggenheim  interests 
in  1924,  but  is  still  assessed  to  above  owner.)  This  property  com- 
prises 26  patented  claims  in  T.  47  and  48  N.,  R.  11  W.,  in  Elliott 
Creek  district,  at  an  elevation  of  about  5000  feet.  Jacksonville,  Oregon. 
is  the  nearest  town  and  is  33  miles  northeast. 
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The  footwall  of  deposit  is  grey  to  black  micaceous  schist  and  the 
hanging  wall  is  a  white  mica  schist.  The  vein  strikes  nearly  north, 
dips  60'  west  and  averages  5  feet  wide,  though  reaching  a  maximum 
width  of  35  feet.  A  pay  shoot  1500  feet  long  and  5  feet  wide 
is  reported  proven  by  a  .series  of  adits  and  drifts  which  have  developed 
the  vein  for  a  length  of  1800  feet  and  a  depth  of  600  feet.  In  1920 
the  management  estimated  that  there  were  240.000  tons  of  ore  blocked 
out.  having  an  average  content  of  -i.S^  copper.  .035  oz.  gold  and  1.5  oz. 
silver.  It  is  essentially  chalcopyrite.  and  pyrite.  the  iron  content 
going  as  high  as  'i2'^, .  The  mine  was  operated  up  to  the  latter  part 
of  1920  but  has  been  idle  since.  Nearly  9000  tons  of  sorted  ore  was 
shipped^  It  contained  an  average  of  ISJ'/,  copper.  5.5  oz.  silver,  .1  oz. 
gold.  309(  iron  and  30*^f  sulphur.  Steam  was  used  for  power,  wood 
fuel  from  the  claims  being  utilized.  There  is  a  compressor,  air  drills 
and  underground  hoist. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  50.  p.  123.   R.  XIV.  p.  SIT;  XVII. 
p.  530. 

Buzzaid  Mine.  See  under  gold  ([uartz  mines.  The  ore  exposed  in 
the  mine  workings  immediately  under  the  oxidized  ore  is  a  heavy 
sulphide,  mostly  pyrite.  with  a  small  amount  of  copper. 

Clear  Creek  Mine.  (Davis  Mine.)  Owners,  Estate  of  Reeves  Davis, 
et  al.  It  is  on  Clear  Creek,  13  miles  .southwest  of  Happy  Camp.  It 
has  been  quite  extensively  prospected,  and  gave  an  encouraging  show- 
ing, but  it  is  said  that  a  good  .sized  orebody  could  not  be  found  in 
place.    Idle. 

Dillon  Creek  Prospects.  In  the  summer  of  1917.  following  a  forest 
fire  which  cleared  off  the  brush,  eleven  copper  claims  were  located 
in  the  viciuit.v  of  the  headwaters  of  Dillon  Creek,  which  enters  the 
Klamath  from  the  northwest  near  Cottage  Grove.  Later  the  Grey 
Eagle  Copper  Co.  did  some  pro.specting  in  this  vicinity,  but  the  result 
of  this  is  not  known.  The  original  locators  of  the  claims  were: 
■Jettie  Albars,  Jack  Davis.  Swaney  Peters.  Wm.  Elliott.  Chas.  and  M. 
Thomas:  Henry.  Mrs.  J.  C.  and  ^Irs.  J.  Aubrey,  all  residents  of  the 
Blue  Nose  and  Somes  Bar  districts. 

Efman  d:  Boorse  Prospect.  Owners,  Mike  Efman  and  H.  G.  Boor.se. 
Happy  Camp.  This  is  an  tmdeveloped  claim  on  a  gossan  outcrop  in 
Elk  Creek  Canyon,  two  miles  south  of  Happy  Camp.  Only  as.ses.sment 
work  was  being  done  in  1925. 

Greij  Eagle  Miue.  Ovraer.  Mason  Vallej-* Mines  Co.  of  Nevada.  It 
comprises  32  claims,  mostly  patented,  in  Sec.  4  et  al..  T.  17  N..  R.  6  E., 
H.  M.,  on  mountain  on  the  ea.st  .side  of  Indian  Creek,  north  of  Happ.v 
Camp  and  SO  miles  by  road  west  of  Hornbrook.  the  nearest  railroad 
station.    The  elevation  of  main  adit.  No.  7.  is  2539  feet. 

The  deposit  is  an  ore  zone  trending  southea.st.  varying  in  width 
from  10  to  80  feet,  and  carrying  ore  along  fracture  planes  normal  to 
the  grey  schist  country  rock.  The  ore  is  principally  chalcopyrite, 
carr\-ing  an  average  of  6"^  copper.  The  sulphide  ore  is  covered  by  a 
gos.sau  cap.    No.  7  adit  has  been  run  abotit  3000  feet  southeasterly  and 
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a  total  of  about  10,000  feet  of  underground  work  is  reported  from 
this  adit.  Ore  exposed  on  this  level  is  said  to  be  mostly  pyrite,  but 
where  raises  have  been  put  up  good  ore  has  been  exposed,  as  was  also 
the  ease  in  the  upper  adits.  Over  1,000,000  tons  of  ore  are  claimed 
to  have  been  blocked  out.  The  mine  is  equipped  with  a  steam  plant, 
large  eoinpressor.  electric  lii;ht  plant,  shops  and  buildings.  Water  is 
taken  from  nearl)y  branches  of  Indian  Creek.  There  were  60  men 
employed  between  1916  and  1918,  since  when  the  mine  ha.s  been  idle. 
Bibl:  Cal.  State  Min.  Bur.  Bull.  ")().  p.  132.  R.  XIV.  p.  818; 
XVII.  pp.  531-532. 

Henry  Wood,  Seiad  P.  ().,  has  a  copper  prosiiect  on  Beat  and  Bender 
Gulch,  near  the  Portuguese  Mine,  and  has  been  doing  some  w(irk  the 
past  summer. 

IsubrUa  Copper  Mine.  Owner,  Isabella  Copper  Mining  Co.,  3228 
Adeline  St.,  Berkeley,  Cal.  This  is  a  prospect  containing  120  acres, 
in  Sec.  34,  T.  41  X",  R.  7  W„  18  miles  southwest  of  Gazelle.  The 
vein  is  said  to  carry  'gre\-  copper,'  silver  and  gold.  It  has  been 
developed  by  a  shallow  shaft  and  several  adits.  E(pupment  includes 
a  steam  plant,  small  air  compressor  and  air  drill. 

Bibl:  Cal.  State  Min.  Bur.  R.  XVII,  p.  532. 

Liberty  Bone!  Gran  p.  Owner,  F.  B.  McCann,  Happy  ('am|i.  This 
comi)rises  11  claims  on  a  ledge  in  schist  near  a  lime.stone  contact.  The 
ore  is  said  to  carry  1  to  H%  copper  and  several  dollars  gold  per  ton. 
Only  assessment  work  has  been  done. 

Bibl :  Cal.  State  Min.  Bur.  P.  R.  8.  p.  14. 

Malone  Mine.  Owners,  Churchill,  Roseburg  et  al.  of  Yreka.  It  is  in 
Elk  Creek  Canyon,  14  mile.s  b.v  trail  south  of  Happy  Camp.  Some 
good  looking  sulphide  ore,  carrj'ing  pyrite  and  ehalcopyrite,  has  been, 
exhibited  from  this  property.  The  principal  work  is  an  adit  160 
feet  long. 

Parker  Group.  Owner.  Geo.  J.  Parker.  Copper  P.  0.  Tiiis  com- 
prises six  unpatented  claims  in  Sec.  20  or  21.  T.  48  N..  R.  11  W.,  in 
Elliott  Creek  district.  About  200  feet  of  prospect  adits  have  been 
run.    The  owner  has  been  working  alone. 

Sunshine  Group.  Owner,  W.  J.  Brown.  Happy  Camp.  It  contains 
(wo  unpatented  claims  on  a  copper-bearing  outcrop  on  C'ave  Mountain, 
five  miles  northeast  of  Happy  Camp,  three  and  one-half  miles  being 
by  trail  up  the  canyon  of  the  creek.  An  adit  has  been  run  130  feet 
at  an  elevation  of  2040  feet,  and  it  is  expected  the  vein  will  be  cut  by 
raising  15  feet.     Only  assessment  work  is  carried  on. 

DIATOMACEOUS  EARTH. 

Eel  Ewing,  Yreka,  has  written  the  Bureau  that  he  has  520  acres  of 
land  on  whicli  diatomaceous  earth  outcrops.  This  deposit  has  not 
lieen  visited  by  a  Bureau  representative,  so  no  particulars  are  avail- 
able as  to  its  location  or  ijualit.v. 
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GOLD. 
Gold    Mines    (Lode). 

Advance  Mine.  Owner,  Victory  Gold  Mines  Company.  A.  M. 
Bnley,  pre.sident.  Office  1104  Pacific  Mutual  Building,  Los  Angeles. 
John  Nefroney.  manager.  Comprises  four  patented  claims,  73|  acres, 
in  NW]  See.  16,  T.  40  N.,  R.  10  W.,  23  miles  by  road  and  trail  from 
Etna  Mills  at  an  elevation  of  5000  feet. 

This  mine  was  di.scovered  in  1902  and  according  to  records  kept  bv 
Woods,  the  former  owner,  has  produced  over  $250,000  most  of  which 
was  taken  out  in  1906  and  1907,  and  principally  in  the  form  of  'high 
grade'  or  specimen  ore.  A  five-stamp  mill  was  operated  on  North 
Russian  Creek  and  ore  was  hauled  and  trammed  to  it.  The  mine  was 
sold  to  Victory  Gold  IMines  Company  in  1923  by  Heni'y  E.  Woods. 

Some  of  the  old  workings  on  the  Advance  show  a  quartz  vein  from 
two  feet  to  four  feet  wide,  which  strikes  N.  10°  E.  and  dips  to  the 
west  from  60°  to  nearl.y  vertically.  This  vein  carries  caleite  and  in 
places  shows  free  gold.  These  workings  were  100  feet  or  less  in  depth, 
and  some  of  the  old  crosscuts,  drifts  and  stopes  were  open  at  intervals 
for  several  hundred  feet  along  the  north  slope  of  the  mountain.  The 
recent  work  done  by  the  company  is  on  the  south  end  of  the  Advance, 
and  extending  into  the  Hardscrabble  claims.  A  boarding  house,  shop 
and  portable  gasoline  driven  air  compressor  have  been  placed  here 
and  drifting  southward  was  in  progress  at  time  of  visit,  October  29, 
1925. 

The  geological  formations  opened  by  work  on  tliis  and  adjoining 
claims  comprise  a  series  of  belts  of  black  schist,  with  seliistosity  strik- 
ing noi'th  to  N.  20°  E.  and  dipping  steeply  west.  This  schist  is  ever\'- 
where  penetrated  by  dikes,  which  strike  usually  parallel  to  the 
schistosity.  They  range  from  light  to  dark  in  color  and  in  character 
from  'birdseye  porphyry'  and  finer  grained  diorite  to  white  rhyolite. 
The  schist  belts  are  at  times  50  feet  or  more  wide.  In  the  schist,  and 
running  parallel  to  its  schistosity,  occur  numerous  stringers  and  small 
veins  of  ciuartz.  .some  of  which  carry  free  gold.  In  the  three  adits 
started  here,  which  were  each  50  feet  or  less  in  length  at  rime  of  visit, 
the  schist  belt  is  shown  to  carry  a  great  deal  of  quartz  throughout 
its  width,  the  stronger  veins  having  a  width  of  nearly  a  foot,  and  lying 
on  the  footwall  side  of  a  'birdseye'  porphyry  dike,  near  the  footwall 
of  the  schist.  Sacked  ore  shows  free  gold,  and  some  samples  of  quartz 
broken  from  the  formation  in  place  panned  well  in  golcl.  No  proper 
system  of  sampling,  assaying  or  mill  tests  has  yet  been  adopted  to 
determine  the  average  value  of  this  entire  width  of  schist.  The  south- 
ernmost workings  were  .stated  to  have  crossed  the  south  line  of  A-dvaiice 
property  into  the  Hardscrabble. 

The  Mountain  Lion  vein  lies  200  feet  east  of  the  Advance  vein, 
strikes  N.  10°  to  20°  E.  and  dips  west  nearly  vertically.  It  is  from 
two  to  five  feet  wide.  Tlie  outcrop  has  lieen  stripped  for  a  short 
distance,  showing  a  wliilc  dike  on  the  immc'liale  Iriiiging  wall. 

Electric  power  coukl  be  brought  from  the  Victory  power  lino,  a 
distance  of  three  miles  or  less.  Ten  men  were  employed  late  in  Octo- 
ber, hut  it  was  expected  the  crew  would  be  transferred  to  the  Victory 
workings  as  soon  as  winter  began. 
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Anns  Prospnt.  Owner.  .V.  Aiiifs.  Happy  Cymji.  One  claim  ailjain- 
ing  Indepeudenee  Mine.  14  miles  liy  road  south  of  Happy  Camp.  The 
owner  has  done  only  as.ses.sment  work,  and  reports  a  prospect  of  30 
inehe.s  in  width  of  quartz,  panning  well  in  gold,  and  believes  the  vein 
very  similar  to  that  in  the  Independence. 

Bailey  Mine.  In  See.  35,  T.  46  N.,  R.  9  W.,  seven  miles  NW.  of 
Fort  Jones,  at  an  elevation  of  5000  feet.    Pocket  mine.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  >i26. 

Baker  Mine.  In  See.  15,  T.  44  N.,  R.  9  W.,  7\  miles  north  of  Fort 
Jones,  at  an  elevation  of  5000  feet.    Pocket  mine.    Idle. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  826. 

Baldwin  Crroup.  Owner,  J.  C.  King,  Callahan.  Contains  100  acres 
in  AVi  of  Sec.  18,  T.  40  X..  R.  7  W.  in  Callahan  district,  at  an  eleva- 
tion of  3300  feet  and  23  miles  from  Gazelle. 

According  to  a  field  report  by  C.  McK.  Laizure '  an  iron  capped 
deposit  containing  quartz  seams  along  a  serpentine  contact  had  been 
prospected  by  a  shaft  60  feet  deep,  and  the  limonite  and  hematite 
showed  some  gold  on  panning. 

Ball  Mine.     (See  Ida  May  and  California  Consolidated.) 

Ball  d-  Goforth  Prospect  is  in  the  Ceeilville  district.  About  30  tons 
of  ore  were  reported  ready  to  mill  in  a  small  ball  mill  late  in  1925. 

Barnum  Brothers  Quartz  Mine  {toTjaerly  Robertson  Mine) .  Owners, 
AJ,  Ira  and  Wiley  Barnum,  Oak  Bar.  On  Horse  Creek  6i  miles 
by  road  tVom  Klamath  River  and  43  miles  west  of  Hornbrook.  A 
four-foot  vein  and  rich  stringer  are  being  prospected.  A  Straub  mill 
has  been  installed  and  in  September,  1925,  the  owners  were  extending 
the  road  one-half  mile  up  the  creek  from  the  Cook  Placer  Mine  to  their 
[>roperty. 

Bender  Mine.  Forty  aci-es  in  See.  18,  T.  42  X.,  R.  11  W.,  four  miles 
north  of  Etna  Mills,  at  an  elevation  of  3300  feet.  A  short  ore  shoot 
in  limestone  and  diorite  is  said  to  have  yielded  some  specimen  ore 
years  ago,  when  it  was  worked  through  a  34(l-foot  tunnel,  with  250 
feet  of  drifts  on  the  vein. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  826. 

Big  Ledge  is  six  miles  northeast  of  Greenview  in  the  Oro  Fino  dis- 
trict and  was  fonnerly  worked  through  an  adit  360  feet  long,  pro- 
ducing some  pockets. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  826. 

Black  Bear  Quartz  Mine.  Comprises  70  acres,  patented,  seven  miles 
by  road  southwest  of  Sawyers  Bar  at  an  elevation  of  4200  feet,  near 
the  west  line  of  T.  39  X.,  R.  11  W.  Owned  by  heirs  of  John  Daggett, 
Black  Bear  P.  0.  This  has  been  the  most  productive  quartz  mine  in 
the  county,  with  a  past  production  of  about  $3,100,000.  but  practically 
nothing  has  been  done  with  it  during  the  past  12  years.  Original 
records  of  the  operations  under  Daggett  between  1870  and  1880  indi- 

'  Mining  Engineer,   State  Mining  Bureau,   formerlj-  in  charge  of  Redding  office. 
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i-atc  a  iiKinthly  Imlliuii  (nitpiit  of  ns  high  a.s  ^T.").!)!!!)  witli  1(1  light 
stamps. 

The  mini'  was  discovcivd  in  18ti().  and  for  a  year  the  ore  was  worked 
in  an  arrastra.  In  1862  a  12-stamp  mill  was  huilt  and  operations 
continued  until  1865.  The  ore  occurred  in  lenses,  and  it  has  been  the 
history  of  the  property'  that  whenever  one  of  these  oreliodies  was 
worked  out  the  operators  became  discouraged.  At  the  above  time, 
the  property  was  sold  to  John  Daggett,  then  Lieutenant  Governor  of 
California,  and  a.ssociates.  They  found  another  ore])ody  and  between 
1866  and  1872,  produced  $-105,691  of  which  .>f;225,802  was  paid  in 
dividends.  While  still  in  ore,  they  sold  to  an  English  company,  which 
between  1872  and  1886  produced  $1,938.7-15.  and  paid  $616,500  divi- 
dends. Ore  becoming  exhausted  again,  the  owners  sold  out  to  Daggett, 
who  resumed  work  and  opened  up  the  Yellow  Jacket  ground.  Daggett 
from  that  time  until  his  death  only  a  few  years  ago  retained  ownership, 
except  for  a  short  period  of  operation  by  Rollin  Mining  Company. 

The  mine  was  worked  through  six  adits  and  two  shafts,  one  of  tlie 
latter  reaching  a  depth  of  600  feet  below  the  outcrop,  where,  it  is  said, 
there  was  a  showing  .iu.stifying  work.  On  account  of  inadequatv^ 
e(|uipment  and  lack  of  funds  the  later  operators,  including  F.  A. 
Gowing.  who  liad  a  lease  on  the  mine  in  1922.  were  unable  to  clear 
these  old  workings  and  get  into  decider  ground. 

The  vein  occurs  in  'slate"  striking  north  and  dipping  east  25°  to  40°. 
At  this  late  date,  due  to  the  death  of  Daggett  and  the  ab.sence  of  others 
acquainted  with  workings  now  inaccessible,  it  is  impossible  to  give 
an  idea  of  underground  geologic  conditions,  but  is  believed  that  the 
property  is  similar  geologically  to  the  Klamath,  Mountain  Laurel  and 
others  on  the  same  belt,  except  tiuit  the  Black  Bear  ground  has  been 
less  disturbed  and  broken.  "Porphxry"  forms  the  footwall  in  places, 
and  the  ground  is  heavy. 

The  equipment  is  anticpiated,  although  much  of  it  could  i>e  utilized. 
Water  is  obtainable  from  Black  Bear  and  Auges  creeks  throngh  flumes 
each  one  mile  long,  and  1600  feet  of  pipe  line.  Electric  power  from 
a  lOO-h.p.  plant  two  miles  di.stant  was  used  for  the  last  operations. 
There  is  a  compressor,  tools  and  other  equipment  in  great  variety, 
and  an  old  mill  of  16  stamps  weighing  6.50  pounds  each.  There  are  also 
a  number  of  buildings.    Eight  stamps  have  been  moved  to  the  mine. 

Bibl:  Cal.  State  Min.  Bur.  R.  YIII.  pp.  620,  621:  X,  p.  656;  XL 
p.  431;  XII.  p.  277:  XIII.  p.  389;  XIV.  p.  826. 

Black  Haick.  Hidrloi  Treasure  and  Triaiigh.  Owners,  W.  L. 
McClaughry  and  Fred  Martin.  Yreka.  Claims  in  Humbug  district 
16  miles  west  of  Yreka  at  an  elevation  of  4400  feet.  Two  veins  aver- 
aging about  six  inches  wide  have  been  prospected  by  adits  168  and 
100  feet  long.  Said  to  have  500  tons  of  ore  on  hand  at  time  of  last 
report. 

Black  Hawk  is  in  Sec.  31.  T.  46  X.,  R.  7  W..  five  miles  north  of 
Gottville.     Formerly  a  small  pocket  producer. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIY.  p.  827. 

Blind  Lode  Mine.  Owner,  Estate  of  H.  J.  Diggles.  A  patented 
claim,  17  acres,  Lot  53  in  See.  12,  T.  43  X..  R.  10  W.,  in  the  Oro  Fino 
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ilistrict.     Wiis  woi'ki'il  in  parly  cliiys  and  .said  to  have  prDdiicrd  ^4().(HH1 
t'ldiii  a  six-inch  xcin  in  dialiasc. 

iiihl:   Cal.  .State  Mil).  Uur.  \l.  XIV,  p.  827. 

Bhi(  ,/aij  eompri.ses  1«()  acres,  patented,  in  See.  11.  T.  47  N.,  R.  8  W., 
tive  and  one-half  miles  north  of  Gottville.  Operated  20  years  ago 
by  Blue  Jay  Minint;'  Company.  There  were  two  adits,  2.'i0  and  400 
feet  long,  on  a  low  grade  vein  up  to  five  feet  wide.  There  is  an  old 
1 0-stamp  mill. 

Bibl :  Cal.  vState  Min.  Bur.  R.  XIV.  p.  S27. 

Bonanza  Group.  Owners.  J.  V.  Wyriek  and  L.  R.  Pownell,  Forks 
of  Salmon.  Three  unpatented  claims  2J  miles  by  road  east  of  Forks 
of  Salmon,  the  last  mile  being  steep  sled  road.  The  claims  are  on  the 
ridge  between  Crapo  Creek  and  North  Fork  of  Salmon  River  at  an 
elevation   of   3750   feet. 

The  owners  report  a  vein  averaging  four  feet  in  width  striking  east 
and  dipping  north.  It  was  discovered  in  1908  and  has  been  developed 
by  19  tunnels  and  open  cuts,  from  25  feet  to  nearly  300  feet  long. 
The  ore  is  of  good  grade.  The  property  has  been  worked  exclusively 
by  the  owners  for  a  number  of  years.  Ore  is  crushed  in  a  Gibson  mill, 
(^re  i.s  delivered  fi-om  the  mine  to  mill  by  an  aerial  tram  1200  feet  long. 

Bcnanut.  In  Sec.  14.  T.  46  X..  R.  7  W.,  10  miles  southwe.st  of  Horn- 
brook  in  tlie  (Jottonwood  district.  The  locator  produced  .^10.000  from 
a  |iocket.  Later  a  tunnel  IfidO  feet  long  was  run.  Formations  are 
hornblende  schist  and  diorite. 

Bibl:  Cal.  State  iMin.  Bur.  R.  XIV,  p.  828. 

Boss  Mine.  Owners,  W.  11.  Wescott,  Rollin  P.  0.,  et  al.  One  claim 
on  west  side  of  Eddys  Gulch  in  Sec.  16,  T.  39  N.,  R.  11  W..  three- 
fourths  mile  south  of  Rollin  P.  O.  at  an  elevation  of  3900  feet.  This 
claim  has  lieeii  woi'ked  .since  18S8.  It  formerly  belonged  to  the  Dunpby 
Estate. 

A  vein  from  a  few  inches  to  two  feet  wide  strikes  N.  62°  E.  to  N. 
80°  E.  and  dips  80°  north,  between  a  black  slaty  schist  footwall  and 
a  hanging  wall  of  similar  rock,  in  which  api)ear  bunches  and  areas  of 
deeompo.sed  acid  dike  rock  locally  called  'cab,'  forming  at  times  the 
immediate  hanging  wall.  Several  oblique  faults  of  small  throw  have 
been  encountered.  The  vein  is  usually  tight,  with  hard  walls  and 
little  or  110  gouge. 

The  lowe.st  working  is  a  crosscut  250  feet  long,  to  the  south,  from 
which  an  inclined  raise  97  feet  long  connects  with  a  crosscut  of  50 
feet  and  a  drift  of  140  feet  on  the  vein  and  fi.ssure,  which  in  places 
narrows,  but  is  well  marked  even  where  devoid  of  (|uartz.  This  is  new 
work,  from  which  no  ore  has  been  milled.  It  is  about  200  feet  below 
the  outcrop.  Two  old  higher  adit  levels  followed  the  vein  for  100  feet 
and  140  feet,  respectively,  and  in  the  ujiper  of  these  workings  a  stope 
100  feet  long  was  woi'ked  on  ore  one  foot  wide,  and  said  to  have 
paid  well. 

Five  men  were  employed  late  in  1925  laying  track  and  preparing 
for  erecticm  of  a  small  mill,  as  the  owners  believe  this  is  justified  b.y 
develoi)meut  in  the  lowest  drift.     Water  sufficient  for  milling  for  six 
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to   (>iglil    mouths   aiiuually  can  Ih"   l)a<1    from    Evpiiini;-   Sihi-  (iiilcli,   a 
small  tributary  of  Eddys  Gulch. 

Boulder.  Owner,  J.  M.  Campbell,  Dunsmuir.  A  prospect  in  Sec. 
30.  T.  29  N.,  E.  3  W..  in  the  Soda  Creek  district.  A  vein  said  to 
average  six  feet  in  width  has  been  prospected  by  the  owner  who  has 
driven  a  main  adit  350  feet  long  and  several  crosscuts,  the  total 
amount  of  work  being  nearly  2000  feet.     The  vein  is  free  milling. 

Boyle.  In  Sec.  8,  T.  45  N.,  R.  8  W.,  14  miles  west  of  Yreka  in  Hum- 
bug district.  Formerly  operated  through  five  adits,  the  longest  900 
feet  long,  on  two  parallel  veins  striking  northwest. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  828. 
Broioi   Bear.      (See  Cleaver  Mine.) 

Burton.  R.  H.  Burton,  Fort  Jones.  Claim  and  two  l()i)(i  pound 
stamps  in  Sec.  1,  T.  44  N.,  R.  6  W.  Idle  most  of  the  time  in  recent 
3'ears. 

Buzzard  Hill  Mine.  Owners,  Samuel  J.  Dunaway,  Alvin  Smith  and 
Tony  Kenney  et  al.  Lessee  wdth  option  to  purcha.se,  Buzzard  Hill 
Mines,  Inc.  H.  C.  Cutting,  president  and  general  manager,  Happy 
Camp,  and  859  Monadnock  Building,  San  Francisco.  Comprises  12 
unjiatented  claims,  7i  miles  by  road  south  of  Happy  Camp  on  Buzzard 
Creek,  one  mile  south  of  Klamath  River  l)v  private  road,  in  Sees.  4  and 
5,  T.  15  X.,  R.  7  E.  Elevation  1500  feet.  The  nearest  railroad  point  is 
Hornbrook,  80  miles  east. 

The  deposit  is  a  vein  of  heavy  pyrite  ore,  sti'iking  X.  14°  E.  and 
dipping  25°  to  37°  E.  The  width  of  vein  varies  from  2  feet  to  12  feet 
as  sampled,  averaging  over  four  feet.  The  ore  has  been  almost  com- 
pletely oxidized  to  the  outer  part  of  Xo.  1  adit,  about  90  feet  on  dip 
of  vein,  and  above  this  working  forms  a  soft,  porous.  liglit  and  easily 
workable  mass,  carrying  finely  divided  free  gold  and  (|uartz.  The 
wall  rock  is  dioritic  or  other  basic  schist. 

Xo.  1  or  lower  adit  runs  north  and  east  over  250  feet,  .showing 
heavy  pyrite  for  most  of  this  distance.  The  gossan  ore  shows  little 
sign  of  copper  to  the  unaided  eye,  but  samples  of  massive  sulphide 
taken  in  the  east  cro.sscut  from  Xo.  1  adit  and  tested  in  the  State  Min- 
ing Bureau's  laboratory  showed  one  per  cent  to  two  per  cent  copper, 
and  this  ore  shows  some  chalcopyrite  and  a  little  malachite. 

Xo.  2  adit,  54  feet  on  the  dip  above  Xo.  1,  cuts  the  vein  50  feet  from 
the  portal  and  is  on  oxidized  ore  for  a  distance  stated  to  be  180  feet. 
At  this  point  it  is  easy  to  observe  that  the  work  was  turned  ea.st  to 
follow  a  spur  a  short  distance.  There  are  two  .short  intermediate 
levels  between  Xo.  1  and  Xo.  2,  and  three  raises  from  Xo.  1  to  Xo.  2. 
The  vicinity  of  the  face.s  of  different  levels  shows  partly  oxidized  and 
parti}'  sulphide  ore,  the  level  of  sulphide  ore  rising  a.s  distance  and 
elevation  from  the  creek  increases.  The  claims  ai"e  only  slightly  pros- 
pected by  the  work  done  and  if  the  sampling  and  assaying  of  the 
oxide  orebody  is  truly  representative,  it  should  prove  a  profitable  ore 
to  work.  According  to  estimates  by  M.  J.  Conover,  there  are  7900 
tons  of  oxide  ore  available  and  proved,  of  an  average  value  high 
enough   to  pay   a  good  profit.     So   far  the   company  has  done  little 
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loWiird  liiilliiii;-  Ihi'  oi-c,  iiiid   li;is  iiol    ilcfiiiif  el  \-  drciilcd    upon   llir  s\-.s1cin 
In  lie   used. 

From  the  Buzzanl  workings  to  the  Outlook  workings,  a  distance  of 
26U0  fe(>t  on  the  strike,  no  work  has  been  done,  but  the  vein  has  been 
slightly  prospected  at  the  Outlook.  The  work  at  the  Buzzard  group 
has  been  almost  entirely  for  the  purpose  of  prospecting  the  oxide  ore. 
Such  assays  as  are  available  for  the  sulphide  ore  .show  it  to  he  low 
grade  in  gold,  silver  and  copper. 

The  camp  buildings  include  new  mess  and  bunkhouse,  superin- 
tendent's house,  assay  office,  garage,  and  machine  shop  and  blacksmith 
shop.  A  small  Hardinge  mill,  a  rock  breaker  and  Vandercook  mercuric 
cyanide  equipment  have  been  delivered,  but  installation  was  sus- 
pended jiending  further  tests  of  the  amenability  of  the  ore  to  this 
treatment.  Power  has  not  yet  been  provided,  and  can  only  be  supplied 
economically  by  generating  electricity  locally.  Buzzard  Creek  flows 
through  the  property,  but  is  not  large  enough  to  furnish  much  power 
in  the  dry  season.  Some  other  creek,  such  as  Elk  Creek  or  Clear  Creek, 
1)oth  within  three  miles,  might  be  utilized.  Properly  eon.structed 
current  wheels  in  the  Klamath  River  could  be  used  for  generating 
jtower  except  at  the  height  of  the  rainy  season,  when  the  river  rises 
so  suddenly  and  tlows  so  swiftly  tiuit  only  the  most  rugged  structures 
can  stand  against  it.  There  is  an  ample  stand  of  timber  on  the  claims 
and  near  by  on  the  national  foi-est,  and  the  companv  has  a  small  saw 
mill. 

Cape  Cod  comprises  40  acres,  patented,  and  75  acres  unpatented, 
in  Sees.  18  and  19,  T.  45  N.,  R.  7  W.,  six  miles  west  of  Yreka. 
Reported  production  .1(12,000  from  300  foot  adit  on  two  narrow  parallel 

veins. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  829. 

Cassadoga  Mine.  Owner,  J.  L.  Corbett,  Hilt.  Covers  3000  feet  on 
strike  of  vein  in  See.  2,  T.  47  N.,  R.  8  W.,  ten  miles  bv  road  and  ti'ail 
west  of  Hilt  on  Bullion  Mountain  at  an  elevation  of  5500  feet.  Accord- 
ing to  a  report  by  the  owner,  a  vein  striking  i^ast  and  averaging  three 
feet  wide  lies  between  a  granite  footwall  and  mica  schist  and  porphvr\' 
hanging  wall.  A  tunnel  cut  the  vein  at  a  depth  of  125  feet  and  it  has 
been  drifted  on  for  450  feet,  with  five  raises  of  50  feet  each.  Corbett 
claimed  an  ore  reserve  of  8000  tons  of  good  grade  in  1920,  at  which 
time  the  property  was  equipped  with  a  2-,stamp  steam  mill,  and 
was  idle.  Lately  work  has  been  resumed  and  during  the  past  s^unmer 
a  10-stamp  mill  was  reported  in  course  of  erection. 
Bibl:  Cal.  State  Min.  Bur.  R.  XVII,  p.  533. 

Central  Mine.     (See  Union  Mine.) 

Central     An  old  property  in  Sec.  34,  T.  48  N.,  R.  8  W..  16  miles 
northwest  of  Hornbrook  in  Hungry  Creek  district. 
Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  829. 

Champion  Mine.  Owners,  W.  F.  and  J.  A.  Hunter  Orleans  Nine 
ijuartz  claims  in  Sec.  33,  T.  12  N..  R.  6  E.,  H.  M;  eleven  miles  bv  trail 
from  Orleans  and  60  miles  from  Korbel,  the  nearest  railroad  point 
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The  ciwiiiTs  worked  tlic  claims  from  the  tiiin'  of  discnvcry  in  ll)(l!l 
until  lillT.  Development  consisted  of  two  ;\dit  level-;,  whic-li  wei-e 
100  feet  and  335  feet  lona:  at  time  of  last  report.  The  owners  did  all 
the  work  by  hand.  There  is  one  1000-lh.  stamp  and  a  two-ton  eyanide 
plant.  Water  from  Ten  Eyek  ("reek  is  used  for  power.  The  vein 
is  reported  three  feet  or  more  wide,  and  bunehy.  and  owners  elaim 
(•(Hisiderable  ore   proven. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  829:  XVII,  p.  533. 

Chapman  Prosprcf.  Owners,  J.  and  II.  II.  Chapma!i  and  T.  L. 
Petersen.  In  Sec.  30,  T.  7  X.,  R.  40  X.,  on  Scott  ^Mountain  seven 
miles  from  Callahan  and  one-half  mile  from  the  Callahau-Carrville 
road.  In  1922  a  5-stanip  mill  was  built  at  the  foot  of  the  moiuitain 
four  miles  or  more  from  the  prospect  and  ore  was  hauled  out  throueh 
the  snow  in  the  spring  at  a  great  expense.  About  40  tons  milled  ai-e 
said  to  have  yielded  $856.  This  came  from  a  narrow  seam  in  a  shaft 
80  feet  deep,  with  a  few  feet  of  drift,  where  pay  was  lost.  Pievions 
work  in  an  adit  had  produced  about  an  e(|ual  .imouut.  Idle. 
]V\\A  :   Cal.  State  Min.  Hur.  R.  XX,  j).  ISO. 

Cliirrii  Hill  MiiK.  Owner.  P.  I).  Thonipscju.  Vi-eka.  Comprises 
nine  claims  in  Sec.  25.  T.  45  .\..  R.  8  W..  eight  miles  smitlnvest  of 
Yreka.  Thi.s  property  has  lieen  worked  for  a  long  time  in  a  .small 
way.  In  later  yeai-s  the  owner  lias  been  doinir  well  workini;'  the  prop- 
erty, and  claims  the  ore  will  run  about  an  ounce  of  gold  per  ton.  On 
Cherry  Ilill,  numerous  veins  and  seams  occur,  some  striking  X.  60" 
TO  70°  E.,  and  dipping  60°  SW.  Others  strike  X.  25'  E.  and  dip  40" 
to  50°  SE.     These  have  been  worked  by  a  series  of  tunnels. 

The  claims  are  eciuipped  with  a  small  4-stanip  mill  operated  by  a 
gas  engine. 

Cleaver  Mine  (formerly  Brown  Bear  or  Golden  and  Erclcfh). 
Owner,  I.  K.  Cleaver,  Sawyers  Bar.  Contains  seven  unpatented  (|uartz 
locations,  of  which  the  Eveleth,  Brown  Bear  and  Crystal  have  been 
most  productive.  In  Sec  14,  T.  39  X.,  R.  11  W..  on  ridge  at  the  head 
of  west  fork  of  Whites  Gulch,  elevation  4600  feet  to  5000  feet.  Saw- 
yers Bar.  the  nearest  town,  is  seven  miles  northwest  and  the  mine 
is  reached  only  by  four  miles  of  trail,  leaving  the  road  at  the  mouth 
of  Whites  Gulch. " 

The  mine  was  first  worked  35  years  ago  b.v  Golden  atid  Eveleth,  who 
owned  the  claims  several  .vear.s  and  did  most  of  the  development.  The 
Eveleth  and  P.rown  Bear  claims  are  credited  with  a  production  of 
$40,000  in  all,  and  the  Crystal,  a  fractional  claim  300  feet  long,  with 
a  production  of  $35,000.  A  4-stamp,  water-power  mill  was  operated 
about  three  months  annually  at  that  time,  but  at  present  is  dismantled 
though  still  on  the  ]iropert.v.  Most  of  the  workings  are  now  inacces- 
sible because  of  caved  ground.  The  lowest  adit  on  Brown  Bear 
claim,  elevation  4640  feet  (aneroid)  was  open  for  200  feet  at  time  of 
visit.     This  is  300  feet  vertically  below  the  summit  of  the  ridge. 

The  principal  vein  strikes  due  east  and  dips  38'  north.  In  the 
acees.sible  portion  of  the  lowest  adit,  the  vein  occupies  the  entire  width, 
at  least,  of  the  adit,  and  a  crosscut  at  the  200-foot  point  shows  a  width 
of   19    feet   of  solid   quartz,    stained   ])y    iron.     In   places   it    encloses 
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l)reeciatetl  pieces  nf  w;ill  nn-k  ;niil  is  sii<>-Ht\\-  in  tcxtiii'c  <  In  jiccount 
iif  the  width  nf  vein  ;iik1  1;h-1<  of  crosscuts,  little  can  lie  seen  here  of 
the  walls,  but  near  by  the  lianprintr  wall  is  a  breccia  and  footwall  decom- 
posed porphyry.  Elsewhei'e,  in  the  workings  that  are  now  inaccessible, 
the  footwall  is  reported  to  be  black  slate  and  goniie.  and  hanging  wall 
porph.vry. 

Most  of  the  work  was  on  the  Brown  Bear  claim.  The  longest  iuu'i 
lowest  adit  run.s  west  900  feet  from  near  middle  of  the  claim.  In  the 
caved  section  an  ore  shoot  70  feet  long  and  16  feet  wide  is  said  by 
Cleaver  to  have  averaged  $15  a  ton.  Outside  of  this  shoot  vein  is 
reported  to  be  two  to  six  feet  wide  and  low  grade.  The  next  adit  is  80 
feet  higher  and  is  a  crosscut  for  70  feet,  then  drifted  on  vein  for  4o0 
feet  or  more.  The  vein  has  a  re]>i)rted  average  width  of  six  to  eight 
feet,  though  widening  to  38  feet  in  one  place.  A  stope  onl.v  3.5  feet 
long  was  worked  here,  vein  being  low  grade.  The  Blacksmith  adit 
Ls  60  feet  aliove  the  last  named,  and  300  feet  long.  The  best  ore  was 
stoped  out  years  ago  above  this  adit. 

The  production  of  .'|!3o,000  from  Crystal  claim  is  re'ioi-ted  to  have 
been  from  a  'hi"-  bunch"  of  (piartz,  from  which  the  sulphides  assa.ved 
well.  I>ut  which  jiaid  $8.10  per  ton  in  free  gold  in  the  mill.  This 
i|uartz  bod.v  was  entirely  worked  out.  apparently.  The  last  pr.uluction 
from  the  mine  was  in  1909. 

A  pipe  line  700  feet  long  and  flume  of  9011  feet  wou.ld  deliver  eiiouuh 
water  to  furnish  power  for  thi'  mill  for  three  months  annually,  and 
enough  for  battery  pui-])oses  all  the  year.  There  are  a  few  small 
buildings,  but  no  ei(ui|iiiii'iit  besides  the  i-stamp  mill  and  three-foot 
Pelton  wheel. 

Coliimbia  Miui.  Ov.iier,  Adrian  J.  Fisher.  This  contains  23  acres, 
patented,  in  Lot  2.  Sec.  1,  T.  45  X.,  R.  10  W.  Base  ore  containing 
gold,  copper  and  lead,  occurs  in  a  vein  one  to  three  feet  wide.  It  was 
mined  by  crosscut  and  drift  .vears  ago,  and  ore  was  crushed  in  a 
10-stamp  water  power  mill  on  a  five-acre  patented  inillsite  in  See.  18, 
T.  45  X.,  R.  *9  W.,  on  ilill  Creek.  The  Golden  Eagle  patented  claim, 
containing  20  acres  in  See.  6,  T  45  X.,  R.  9  W.,  belongs  to  the  same 
owner. 

Commodorf  Minr  is  on  Barkhouse  Creek,  three  miles  from  the  iii  nith, 
at  3490  feet  elevation.  A  vein  two  feet  wide  has  been  worked  by  two 
tunnels  and  some  ore  crushed  in  an  arrastra  ,vears  ago.  Two  men  are 
employed.     H.  J.  Barton,  owner,  Yreka. 

Bibl:  Cal.  State  .Min.  Bur.  R.  XIII.  p.  394. 

Contnct  (imj  Bunnnzd  Clititiin.  Owner.  B.  G.  Reedie,  Yreka.  In 
See.  19,  T.  46  X.,  R.  6  W..  in  Fools  Paradise  district  10  miles  north 
of  Yreka,  at  an  elevation  of  2100  feet. 

The  Bonanza  vein  strikes  northwest,  and  Contact  vein  northeast 
and  they  vary  in  width  from  two  inches  to  three  feet.  A  depth  of 
90  feet  has  been  reached  and  230  feet  driven  on  Bonanza  vein  and 
60  feet  in  depth  and  100  feet  in  length  on  the  Contact.  The  Bonanza 
was  .stoped  to  a  depth  of  50  feet  and  for  a  length  of  200  feet. 

Corey  Brothers  Prospect.  {Virginia  Cons.)  Owners,  Corev 
Brothens,  Callahan.     Contains  8(1  acres  in  Sec.  29,  T.  40  X..  R.  7   \\'. 
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eight  miles  from  Callahan,  seven  miles  being  by  i-oad.  A  vein  up  to 
eight  feet  in  width  is  giving  some  encouraging  jirospects  to  the  three 
owners  who  have  lieen  working  at  tlie  Droperty  only  a  short  time. 
Address,  George  Corey,  Callahan. 

Corey  Mine  in  Sec.  30,  T.  40  N.,  R.  7  W..  and  Sec.  24,  T.  40  N., 
R.  8  W.,  also  belongs  to  Corey  Brothers  of  Callahan. 

Crawfish  Gulch  MiiH.  Owner.  Sam  Bratt.  Oak  Bar  P.  0.  Forty 
acres  reported  to  lie  in  Sec.  IS,  T.  45  N..  R.  ]0  W..  in  Oak  Bar  dis- 
trict, 39  miles  west  of  Hornbrook.     Idle. 

Bibl:  Cal.  State  :\Iin.  Bur.  R.  XVII.  p.  533. 

Crawleij  Mine.     In  Sec.  22.  T.  40  X..  R.  8  W.,  near  Callahan.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  830;  XII,  p.  396. 

Cub  Bear  and  Blue  Jeans  Prospects.  Owner,  Siskiyou  Syndicate,  I. 
J.  Luce,  president.  618  Second  Avenue,  Seattle,  Washington.  J.  0.  AV. 
Applegren,  Supt.  Holdings  stated  to  contain  640  acres,  of  which 
240  acres  are  patented.  Located  Hi  miles  from  Etna  Mills,  the 
last  1^  miles  being  steep  trail.  In  'Sec.  9,  T.  40  N.,  R.  10  "W. 
Geologically  similar  to  other  properties  in  the  district,  carrying 
some  small  rich  pockets,  in  the  vicinity  of  which  good  milling  ore  occurs. 
Veins  occur  in  hornblende  schist  and  ipiartz  porphyry  and  have  been 
prospected  by  short  adits  and  cuts.  Only  one  man  was  employed  in 
the  winter  of  1924—25  and  the  claims  were  idle  in  the  summer  of  1925. 
There  is  a  two-stamp  mill,  erected  in  1918. 

Dewey  Mine.  Owner,  Dewev  Mines  Companv.  Address  F.  A. 
Wright,  1744  Franklin  Street,  Oakland.  In  Sec.  6,  T.  42  X.,  R.  6  W., 
twelve  miles  southwest  of  Gazelle.  Contains  100  acres,  patented.  The 
elevation  is  6800  feet.  A  vein  striking  X  40°  E.  and  dipping  30^  SE. 
has  a  width  of  three  feet  and  occurs  in  granodiorite.  Reported  to  have 
been  a  good  producer  previous  to  1907.  since  when  little  work  has 
been  done.  Development  consists  of  a  shaft  400  feet  deeji.  a  long 
adit  and  numerous  drifts,  raises  and  stopes.  Ore  was  oxidized  in  upper 
levels  but  becoming  base  with  depth.  There  is  a  mill  of  ten  850-lb. 
stamps,  a  Blake  crusher,  three  Wiltley  tables  and  old  electric  power 
equipment,  all  installed  about  1898.  The  mill  handled  about  25  tons 
a  day  and  made  a  recovery  of  about  75  '"i.  The  Dewey  Alines  Com- 
pany operated  onh'  a  short  time. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  831. 

Double  Eagle  and  Little  Quint-  Claim.'i.  In  Sec.  26.  T.  46  X.,  R.  0 
W..  near  Barkhouse  Creek.  A  pocket  mine,  iu  hornblende  schist  and 
granitic  walls.  The  reported  production  was  $10,000.  H.  J.  Barton, 
owner,  Yreka. 

Bibl:  Cat.  State  Min.  Bur.  R.  XIII.  p.  397;  XIV.  p.  831. 

Easter  Mine.  Owner,  Frank  Zollihofer,  Yreka.  One  20-acre  claim 
in  Humbug  district.  A  vein  four  inches  to  twelve  inches  wide  occurs 
in   granite.     The  owner  working  alone   ran   several  hundred   feet   of 
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drift  and  crosscut,   and  a   shallow  shaft.     Water   from   Rider   Gulch 
furnishes  power  for  an  arrastra. 

Bibl:  Cal.  State  Mm.  Bur.  R.  XVII.  p.  .'133. 

Eliza  Mine.  Owners.  R.  H.  De  Witt.  Wni.  B.  Shearer.  A.  E.  Luuker 
and  0.  H.  Lawson  of  Yreka.  Comprises  five  claims,  85  acres,  in  Sees. 
4,  8,  and  9.  T.  45  N.,  R.  8  W.,  in  Humbug  district  15  miles  by  road 
northwest  of  Yreka. 

A  vein  said  to  average  five  feet  wide  strikes  north  and  dips  35°  W. 
between  quaj-tz  porphyry  footwall  and  diabase  hanging  wall.  Tin" 
property  was  first  Incatecl  by  D.  M.  La.sh  in  1865.  It  ha.s  been  devel- 
oped by  five  adits,  the  lowest  of  whicli  was  over  1700  feet  long  at  last 
report,  giving  360  feet  of  backs.  It  is  claimed  this  lower  adit  is  in 
ore  averaging  .$5  a  ton  in  free  gold  for  1000  feet  and  that  many 
thousands  of  tons  of  ore  are  blocked  out.  The  past  production  is  said 
to  have  been  .$150,000. 

There  is  an  old  10-stamp  mill  on  the  property  and  plenty  of  timber. 
In  late  years  work  has  been  limited. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  831;  R.  XIX.  p.  138. 

Enterprise  Group.  Owners,  Geo.  B.  Townes  and  W.  E.  Tel)be, 
Weed.  Comprises  five  claims,  two  miles  northeast  of  Sawyers  Bar.  at 
an  elevation  of  3900  feet. 

The  vein  is  reported  to  be  30  inches  wide  ;iii(l  has  beei;  ]iros|)ei-tcd 
to  a  depth  of  150  feet,  by  an  adit,  winze  and  I'aisc.  ()nly  assessment 
work  is  done. 

Eureka  and  W.  J.  J).  Pronpi'cis  (formerly  called  Firchiaj).  Owners, 
Dunphy  Estate,  Sawyers  Bar,  and  W.  J.  Durch,  Rollin  P.  O.  On  Blue 
Ridge,  one  mile  north  of  Godfreys  Ranch,  a  vein  two  feet  wide  has 
been  developed  by  two  crnsseuts,  and  several  hundred  feet  of  work 
has  been  done.  There  is  an  arrastra  on  the  property.  Only  assessment 
\vork  is  done  at  present. 

Evening  Star  Mine  (see  T'nion  Mine). 

Fairehild  Prospeet  i.s  at  the  head  of  Long  Gulch,  west  "f  Ilawkiiis- 
ville.  Under  lea.se  and  option  to  T.  W.  Billings  and  others  in  1923, 
when  a  good  prospeet  was  reported. 

Fagundez  Mine  (see  Humpbark  Mine). 

Falcan  Prospeet.  On  North  Fork  of  Humbug  Creek,  at  an  elevation 
of  3400  feet  and  11  miles  northwest  of  Yreka.  A  vein  nine  inches 
wide  in  granodiorite,  strikes  northwest  and  dips  vertically. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII,  p.  400. 

Flag  Prospect.  In  Humbug  district,  on  Sucker  Creek.  A  vein  3n 
inches  wide  occurs  in  granodiorite.  It  .strikes  north  and  dips  steeply 
east.    Was  being  developed  in  1922  by  J.  L.  Garrett  et  al.  of  Yreka. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII,  p.  401  :  XVKI,  p.  297, 

Fleetwood  and  Nannie  S.  Mine  (formerly  Jackson).  In  Humbug 
district,  west  of  Huml)ug.     Was  worked  b>'  adits,  seven  of  wliich  were 
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driven,    developiutr   short    ore    shoots    in    porphyry,    coutaiuiug   some 
rich  ore. 

Bibl:  Cal.  State  Miii.  Bur.  H.  XJ.  p.  446:  XIY.  p.  83:2. 

Fraii],lin  Mine.  Comprise.s  40  acres  on  Indian  Creek,  in  Sec.  16, 
T.  44  X.,  R.  9  W.,  in  Dead  wood  district,  8  miles  north  of  Fort  Jones. 
A  former  producer,  with  a  reputed  output  of  $90,000  previous  to  1913. 
The  ore  is  said  to  have  run  about  $25  a  ton.  The  mine  was  worked 
through  an  adit  with  drifts  and  stopes  oil  the  vein. 
Bibl :  Cal.  State  ilin.  Bur.  R.  XIV,  p.  832.. 

Franks  and  Mancton    (see  Osceola  Mine). 

Galena  Mine.  In  Humbug  district,  on  divide  between  Sucker  Creek 
and  Middle  Fork  of  Humbug.  12  miles  northwest  of  Yreka.  A  small 
l)roducer  years  ago. 

Bibl:  Cal.  State  Min.  Bur.  R.  XI II.  !>.  401. 

Gilfeathir  Group.  Owners.  J.  B.  Xowdesha  and  J.  J.  AVhite.  Ham- 
burg Bar.  This  group  comprises  3  (piartz  claims  on  Collins  Creek, 
which  enters  the  Klamath  from  the  south  at  a  point  2i  miles  west  of 
Oak  Bar.  The  claims  are  on  the  side  of  the  canyon  2  miles  upstream 
from  the  mouth  of  the  creek  and  one-third  mile  from  the  creek. 

On  one  claim,  4  adits  ranging  in  length  from  40  to  60  feet  have 
been  run,  and  one  of  the  others  has  been  prospected  by  open  cuts.  In 
the  uppermost  adit  the  vein  shows  two  stringers  o  inches  wide  sepa- 
rated by  8  inches  of  gouge,  and  in  a  lower  adit  vein  is  8  inches  wide. 

Gilia  Quartz  Mine  (formerly  Gold  Hill).  Comprises  60  acres, 
patented,  in  Sec.  12,  T.  9  X..  R.  7  E..  on  ridge  between  the  forks  of 
Knownothing  Creek,  eight  miles  by  trail  south  of  Forks  of  Salmon. 
Owner.  G.  A.  Dannenbrink  et  al..  Etna. 

This  was  one  of  the  best  producers  of  the  district,  having  an  ore 
shoot  three  feet  wide  in  slate  and  diorite  walls.  It  is  etjuipped  with  an 
old  lO-stainp  mill  which  has  been  operated  by  steam  or  water  power. 
In  the  past  10  years  it  has  been  worked  only  in  a  small  wa\-  by  lessees. 
The  last  operations  ended  July  4.  192.').  when  Wahlheim  and  Burkig. 
who  had  been  leasing  the  property  and  making  some  production, 
ceased  work. 

Bibl:  Cal.  State  Min.  Bur.  XIV,  n.  833:  XI,  p.  429;  XIII.  p.  407 
(Hungry  Hill). 

Golden  Eagle  Mine  (formerly  Indian  Creek  Mine).  Owner.  Geo. 
Milne.  Fort  Jones.  Contains  37  acres,  patented,  ^lin.  Surv.  4590  in 
See.  11.  T.  44  X.,  R.  9  W.,  in  Deadwood  di.strict,  10  miles  north  of 
Fort  Jones.  This  property  was  worked  by  the  Indian  Creek  Mining 
Company  many  years  ago.  It  was  opened  bv  shaft  and  drifts  which 
tinally  reached  a  length  of  750  feet  on  vein,  gi^'ing  a  depth  of  240  feet 
below  the  outcrop.    The  ore  was  stoped  out  above  this  level. 

Four  parallel  veins,  striking  north,  one  dipping  west  and  the  others 
east,  are  claimed  to  e.xist.  Ore  slioots  were  200  feet  long,  and  15  to  36 
inches  wide,   between  diabase  and  quartz  porphvry  walls.     Ore  from 
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west   dijipiug  vein   \v;is  said   to   niu  $14  a   tun,  and   total    past    pi'od\ii'- 
tion  is  claimed  to  have  hei-n  about  ^oOO.OUO. 

Milne    began   work    in    llie   spring   of   1924.      There    is    a   six-stamp 
inilj.  steam  hoist,  Giant  air  compressor  and  eleetrie  power  on  property. 
Hibl :  Cal.  State  Min.  Bur.  R.  VIII,  p.  625 :  R.  XIV,  p.  832 ;  Field 
Report,  C.  JIcK.  Laizure. 

(lohhn  Eagle  Claim.  Owner.  Adrian  J.  Fisher.  Contains  2(1  aeres. 
patented,  in  Sec.  6.  T.  45  N..  R.  9  W. 

(lolrleii  Seal  Claim.  A  pocket  mine  in  Oro  Fino  district.  Sec.  IS. 
T.  4U  X..  R.  9  W.,  five  miles  northeast  of  Green.view. 

Hibl :  Cal.  State  Min.  Bur.  R.  XIV.  p.  832. 

(;ol<l,N  Wr.^t  I'ra.spect.  On  Trail  Creek,  in  Src  1.'..  T.  39  X.,  R. 
10  W..  13  miles  west  of  Callahan  at  an  elevati(m  of  7(H)0  feet.  A  well 
defined  fissure  vfin  in  schist,  rejioi'ted  to  be  four  feet  wide  and  assay- 
ing well. 

Hibl;   Cal.  State  .Min.  Hur.  R.  XIV,  p.  832. 

(lolden  and  Ei'chth  Mine  (see  Cleaver  Mine). 

Gold  Hill  Mine  (see  Gilta  Mine). 

Cutd  Run  Mine.  A  former  producer,  but  idle  for  man.v  years.  Ti'n 
miles  by  trail  south  of  Forks  /)f  Salmon,  between  the  forks  of  Know- 
nothing  Creek. 

The  Gold  Run  vein  averaged  20  inches  wide  and  had  an  ore  shoot 
which  was  20  feet  long  on  the  surface,  but  inci-eased  1o  a  length  of 
111)  feet  on  the  upper  adit  level,  4o0  feet  deep  on  the  dip  of  vein. 
South  of  this,  the  ore  stopped,  but  a  wider  orebod.v  was  found  hy 
crosiscutting  through  the  footwall.  The  Hunter  vein  averaged  12  inches 
wide,  with  an  ore  shoot  from  80  feet  to  150  feet  long. 

The  property  was  ecpiipped  prior  to  1891  with  a  4-stamp  mill  and 
small  cyanide  plant.  The  working  cost  was  high,  but  the  ore  was  good 
grade,  carrying  gold  coarse  enough  for  the  most  part  to  amalgamate 
in  the  battery. 

The  geology  of  this  propert.\-  was  covered  in  the  Klevcnth  Report  of 
the  State  Mineralogist,  pages  429-431.  which  see.  Xo  recent  work  has 
been  reported. 

Goodman  Prospect.  Owner,  Joe  (Joodman,  Happy  Camp.  This  is  a 
quartz  prospect  on  Indian  Creek  near  Classic  Hill  Mine,  noi'th  of 
Happy  Camp.     Oidy  assessment  work  is  done. 

Grizzhi  Giilrl,  Mine.  A  pocket  mine  in  Sec.  14,  T.  44  X.,  R.  9  W..  in 
DeadwiKid  district.  10  miles  north  of  Fort  Jones,  at  7000  feet  elevation. 

Bibl :  Cal.  State  .Min.  Bur.  R.  XIV,  p.  833. 

Gumboot  Prospect  is  in  Sec.  15,  T.  45  X.,  R.  9  W.,  eight  miles  cast 
of  Scott  Bar.  Shallow  workings  showed  liase  ore,  carrying  some 
copper. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII,  p.  404;  R.  XIV,  p.  833. 
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Havstn  Mine.  On  North  Fork  of  Kiiowiiotliinsr  Creek,  eight  and 
one-half  miles  by  trail  southwest  of  Forks  of  Salmon.  Contains 
60  aeres.  patented,     (hviiei-s.  Roberts  and  Hagland. 

Narrow  veins  were  worked  here  between  ISSO  and  190U.  The  pay 
shoots  were  short,  but  ore  rich,  most  of  the  gold  being  saved  by 
battery  amalgamation.  The  geology  of  this  district  is  covered  in 
detail  in  the  Eleventh  Report  of  the  State  Mineralogist,  pages  429-431, 
whieli  see. 

In  'Slay.  1924.  the  property  was  reported  under  lease  and  option  to  a 
company  of  Los  Angeles  people  represented  by  James  Farraher,  but  no 
activity  was  reported  during  1925. 

Hardscrabble  Prospect.  Comprises  five  unpatented  claim.s  in  Sec.  16. 
T.  40  N.,  R.  10  W..  22  miles  by  road  from  Etna  Mills,  between  Advance 
and  Yictor\-  mines.  Owners,  reported  to  be  A.  M.  Buley  and  E.  J. 
Miley,  Sr..  of  Las  Angeles,  and  John  Nefronev  of  Etna  Mills.  Eleva- 
tion 5000  to  5400  feet. 

Numerous  short  crosscuts,  drifts  and  raises  have  been  run  in  the 
course  of  many  years  of  prospecting  and  assessment  work,  the  prop- 
erty having  been  worked  by  different  prospectors  and  by  Hardscrabble 
Mining  Company  in  previous  year.s.  but  without  any  available  record 
of  production.     There  is  no  equipment  on  claims. 

Geological  conditions  revealed  by  the  workings  visited  are  similar 
to  those  in  the  Advance  (which  see),  which  ad.joins  on  the  north, 
and  Victory,  on  the  south.  The  most  extensive  prospecting  has  been 
on  the  Tom  Tit  claim,  which  lies  along  the  saddle  of  the  ridge.  An 
adit  372  feet  long  runs  north  to  N.  20°  E.  in  lilack  schist  and  the 
acccaupanying  dikes.  This  is  connected  by  raise  101  feet  lonir  with 
upper  drifts.  As  the  work  is  all  near  the  crest  of  the  ridge,  the  north 
faces  are  approaching  the  surface  on  the  north  side.  These  workings 
show  a  (piartz  vein  from  six  inches  to  four  feet  wide,  carrying  ealcite, 
.striking  north  to  N.  20°  E.  and  dipping  72°  SE.  At  frequent  inter- 
vals the  vein  jumps  from  one  side  to  the  other  of  the  accompanying 
dike. 

The  only  work  at  present  on  the  claims  is  that  being  done  on  the 
north  end  from  the  Advance  portals. 

Hozel  Mine  (also  called  JiUaon  Mine).  Contains  80  acres,  patented, 
in  Sec.  25,  T.  47  N..  R.  8  W..  in  Cottonwood  district,  four  miles  south- 
west of  Hornbrook.  Owner,  Hazel  Gold  Mining  Company.  Chico. 
Address  L  O.  Jillson,  609  JIasonic  Ave.,  San  Francisco. 

This  has  been  the  principal  quartz  gold  producer  of  the  district, 
being  credited  with  a  total  output  of  $800,000.  It  was  discovered  in 
1883  and  the  present  mill  was  built  in  1899.  The  Hazel  Gold  ilining 
Company  operated  about  three  years  after  the  mill  was  built.  In 
later  work  the  ore  averaged  $30  a  ton,  but  was  hard  to  follow,  due  to 
faulting.  There  are  three  veins,  two  of  them  parallel,  in  slate. 
An  ore  shoot  150  feet  long  and  three  feet  wide  was  worked.  Develop- 
ment was  by  a  series  of  five  adits,  the  longest  1500  feet,  and  several 
thousand  feet  of  development  in  all  was  done. 

The  equipment  includes  dwellings,  as.say  office,  mill  of  ten  850-lb. 
stamps,  driven  by  water  and  steam  power.  Water  is  supplied  fmni 
Ditch  Creek  through  one  mile  of  ditch. 
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The  property  was  leased  in  ]92o  to  F.  A.  Gowiiig  of  Berkeley  and 
some  activity  was  promised  in  the  autumn. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  S33. 

Herjler  Mine  (see  Oregon  Mine). 

Hickey  Mine.  Ed  Hiekey,  owner,  Sawyers  Bar.  Five  claims  in 
Whites  Guleh,  about  ^  miles  by  trail  from  the  mouth  of  gulch, 
and  at  an  elevation  of  4660  feet  (main  workings).  The  last  pro- 
ductive work  on  this  property  was  by  lessees  12  years  ago  and  the 
workings  are  mostly  inaetc.^.sible.  It  is  reported  to  have  two  parallel 
veins,  two  inches  to  18  inches  wide,  about  300  feet  apart,  and  striking 
east.  It  was  worked  by  adits,  the  longest  400  feet  or  less  in  length,  but  as 
no  one  was  found  at  the  property  no  exact  details  were  available.  The 
man  who  milled  some  of  the  ore  reported  it  occurred  in  bunches  some- 
times worth  $200  a  ton.  Reported  production  .$35,000.  There  is  an 
old  5-stamp  mill,  in  poor  condition,  on  the  gulch  over  a  mile  from 
the  workings  and  ore  was  liauled  to  it.  This  mill  was  run  by  water 
j)ower. 

-  Hicks  Mine.     An  old  i.n.perty  in  Sec.  2,  T.  46  N.,  R.  7  W.,  seven 
miles  northwest  of  Ilornlimok.     A  very  narrow  vein  occurs  in  grano- 
diorite  and  was  worked  by  an  adit.    The  ore  was  crushed  in  an  arrastra. 
Bibl :  Cal.  State  Min.  Bur.  R.  XIV.  p.  834. 

Hifjhlaud  (Old  BicjJdand).  Owners,  Foster  Brothers.  Comprises 
60  acres  on  Trail  Creek  in  Sec.  12,  T.  3!)  N.,  R.  10  \V.,  \2l  miles  south- 
west of  Callahan.  Reported  leased  witli  option  to  T.  M.  Taylor.  C. 
Wilson,  J.  R.  Porter  et  al..  in  1!I22.  Tlirn-  is  a  2-stain|)  water  power 
mill  on  the  property. 

Bibl:  Cal.  State  Min.  I'.iir.  R.  XIV.  p.  834. 

Eiyhland  Prospect.  In  See.  2.3,  T.  46  X.,  R.  7  W.,  in  Cottonwood  dis- 
trict, three  miles  west  of  Hornbrook.  An  ore  shoot  12.5  feet  long  and  10 
feet  wide  was  worked  through  an  adit  1500  feet  long.  Has  been  idle 
recently. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  834. 

Hicjhland  Mine.  Assessed  to  A.  Xininger.  Herman  and  J.  II.  .Matti'ni 
and  J.  T.  Collins  are  also  part  owners.  Operated  for  many  years  under 
direction  of  Herman  Slattern  and  Sons  of  Ashland,  Oregon.  Property 
comprises  320  acres.  l)eing  S^  of  Sec.  9,  T.  40  N.,  R.  10  W.  It  is  20  miles 
from  Etna  Jlills  and  50  miles  from  Gazelle  or  Yreka,  the  last  3^ 
miles  beinar  steep  trail,  as  the  mine  is  at  an  elevation  of  from  5500 
to  over  6000  feet. 

The  property  was  not  visited  by  the  writer.  a?id  the  following  notes 
are  from  various  reports  believed  reliable. 

The  mine  was  discovered  in  1899  by  P.  ]\Iussic,  who  is  reported  to 
have  produced  $147,000  of  gold  from  specimen  ore  by  hand  mortaring. 
He  was  sued  by  a  relative  who  had  advanced  him  $30  as  a  grubstake,  and 
who  tinally  got  the  entire  mine,  a  half-interest  going  to  the  lawyers  as 
their  fee.  1  he  e  i)pople  erected  a  2-stami)  mill  and  jiroduced  a  large 
,sum.    One  lot  of  1800  pounds  of  ore  is  said  to  have  paid  $29,000 ;  another 
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of  llOll  pounds  yielded  .^42.(1(11).  They  operated  in  the  summer  seasons 
only  for  uine  years  and  in  WOa  sold  the  property  for  $80,000  to  Belgium- 
Bohemian  ^Mining  Company,  a  European  company.  Between  li>09  and 
1914,  this  eompany  is  supposed  to  have  produced  $280,000  according  to 
Herman  Slattern.  They  took  out  all  easily  accessible  ore.  but  were 
hampered  by  the  war.  aiid  did"  little  work  after  1914.  In  1919.  creditors 
bought  the  property  at  sheriff's  sale,  since  when  there  has  been  irregular 
work.    Five  or  sis  men  have  been  emplo.ved  during  the  summer  of  1925. 

The  main  vein  strikes  X.  40 ~  E.  and  dips  SE.  and  varies  from  one  to 
six  feet  wide.  The  enclosing  formations  are  .schist  and  granodiorite, 
traversed  by  dikes,  varying  from  acidic  to  basic  in  character.  The  veins 
traverse  both  schist  and  granodiorite.  Two  other  veins  are  reported, 
but  unprospected.  The  main  or  Highland  vein  lias  be^n  worked  to  a 
vertical  depth  of  184  feet,  and  for  a  length  of  700  feet.  Two  stope-s 
60  by  4  by  70  feet  have  been  worked,  and  high  grade  ore  has  been  under- 
hand stoped.  there  being  a  winze  tiO  feet  deei).  The  vein  contains  white 
'sugar'  quartz,  some  bluish  (piartz  and  calcite.  The  jjresent  mode  of 
operating  is  expensive  on  account  of  the  number  of  times  rock  must  be 
handled. 

E([uipment  includes  a  triple  discharge  2-stamp  mill,  witli  a  cai>acity 
of  five  tons  per  day.  which  is  operated  part  of  the  year  by  a  Pelton 
waterwheel  and  part  time  by  a  lo-h.p.  gasoline  engine:  a  40-h.i).  gasoline 
engine,  a  3-drill  air  compre.ssoi-.  blacksmith  shop,  bunk  house,  cook  house 
and  office  building. 

Ilohokin  Mine.  Owner.  Estate  of  H.  J.  Diggles.  Forty  acres, 
patented,  in  Sec.  21,  T.  45  X..  R.  8  W.,  in  Deadwood  district,  a  mile  and 
one-half  by  trail  from  Cherry  Creek  road  and  11  miles  noi-th  of  Fort 
Jones.    Elevation  4500  feet. 

The  vein,  said  to  var.v  frcnn  six  inches  to  six  feet  thick,  was  worked 
through  three  crosscut  adits,  with  drifts  on  the  vein.  Xo.  1  (  upper  )  adit 
was  drifted  on  vein  for  a  reixirted  length  of  500  feet,  and  ore  .stoped 
out  above  it  and  worked  for  the  free  gold  iu  an  arrastra  many  years 
ago.  The  next  level.  290  feet  below  Xo.  1'.  opened  quite  a  heavy  How 
of  water  on  striking  the  vein,  and  a  third  adit  was  .started  to  drain 
this.    In  depth  the  ore  shows  2^}{  to  50;   of  sulphides. 

In  1919,  R.  X.  Diagles  reopened  the  mine  and  extended  the  uiipcr  adit 
TOO  feet,  and  also  worked  in  the  lower  adit.  A  Gibson  mill  was 
installed.  In  1922,  the  property  was  leased  and  late  that  year  good 
prospects  from  the  lower  adit  were  reported. 

Bibl:  Cal.  State  Min.  Bur,  R,   XII.  p.  284;  XIll,   p,  406:   XiV, 
p.  835 ;  XVIII,  p.  496. 

Huinestake  Mine.  Owner,  R.  S.  Taylor,  Yreka.  Under  lease  and 
option  to  purchase  bv  Homestake  Consolidated  ilines.  Inc.  President, 
A.  T,  Maning,  2113  Third  avenue,  Seattle.  Secretary,  J.  B.  Macdonald. 
923  Birks  Building,  Vancouver.    J.  A.  ^laguire,  superintendent. 

The  property  is  in  the  southern  part  of  T.  41  X..  R.  10  "W.,  on  west 
side  of  North  Russian  Creek,  16  miles  by  road  southwest  of  Etna,  at  an 
elevation  of  4200  to  4800  feet. 

Formations  are  ((iiartz  porphyry,  dioritic  .schist  and  muscovite  schist. 
similar  iu  general  to  the  formations  at  th.e  Highland  mine.  The  property 
has  been  a  small  producer  of  specimen  rock  since  1902,  and  some  milling 
has  been  done,  the  vein  material  close  to  the  'high  grade'  being  of  good 
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mill  j,n-ade.  The  ■high  iiraile"  occuis  in  a  ijrinish,  ttne-graiuwl  iiuiscovitc 
schist.  The  ore  being  milled  at  time  of  visit  was  black  schist  or.e. 
carrying  a  reported  eontent  of  .^20  a  ton.  mostly  free  gold,  with  one 
or  two  per  cent  of  aiiriferons  pyrite  and  galena.  A  few  thousand  dollars 
production  was  made  during  1925. 

The  present  i-ompany  began  work  in  Xoveudjer,  1924,  and  in  Oetobei'. 
1925,  had  1(1  men  employed,  most  of  them  outside  preparing  for  winter. 
The  mill  of  two  12(K)-lb'.  stamps  has  been  operated  since  August,  1925. 
Water  for  power  and  other  uses  comes  from  Taylor  Creek  through  800 
feet  of  ditch  and  260  feet  of  six-inch  pipe.  There  is  a  two-drill  com- 
pressor. Besides  the  mill  there  is  an  assay  office,  boarding  house  and 
several  buildings.  Thc>  ll()<i<ni  property,  adjoining,  is  also  under  lease 
to  this  company. 

Eumpharl-  ( F(Ujiin<hz)  Qiiarl:  M!nc.  (hvner,  KoUiii  l>.  Fagundez, 
.Merced.  Contains  80  acres,  patented,  in  Sees.  4,  5.  8,  9,  T.  39  X.,  R. 
11  W.,  on  ridge  between  two  forks  of  Eddys  Gulch  three  miles  b\  road 
and  trail  from  Sawyers  Bar.  Claims  are  Azores  No.  1  and  Xix  2. 
Humpback  Quartz  Mine,  two  placer  claims  and  two  millsites. 

During  the  early  nineties  this  property  was  equipped  with^  a  live- 
stamp  mill  and  was  one  of  the  best  producers  of  the  district.  The  vein 
is  said  to  have  ranged  from  three  inches  to  twelve  inches  wide,  and  a 
man  mined  only  abciut  one-half  ton  a  shift,  but  the  ore  was  ricli  and 
pockety,  yielding  ^'Af)  to  $200  a  ton  in  the  mill.  It  is  hically  credited 
with  a  gross  output  of  .'|<2(iO,000.  '  Idle  for  many  yeai's. 

l!ibl:   Cal.  State  Min.   I'.ur.   R.   VIII.  p.  (ill);  XI.  p.  4:i2 ;   XII.  p. 
281  ;  Xni,  p.  88(1:  XIV.  p.  8:!5. 

I<l<:  May  Quartz  Mine.  Owner,  A.  J.  Ball,  Rollin  P.  O.  Comprises 
Ida  .May,  Prances  Bell  and  Lucky  Strike  quartz  claims,  54.2  acres  at 
Rollin,  four  miles  by  road  south  of  Sawyers  Bar  and  at  an  elevation  of 
3700  feet,  on  ridge  between  two  forks  of  Eddy  Gulch. 

The  vein  occurs  in  the  black  crushed  slaty  schist  of  the  district,  and 
strikes  southwest,  with  a  flat  dip  averaging  about  22  northwest.  On 
the  footwall  side  the  black  graphitic  schist  has  been  ground  to  a  juitty- 
like  gouge  from  two  feet  to  fourteen  feet  thick,  carrying  considerable 
broken  (juartz.  This  gouge  swells  on  account  of  its  limestone  content. 
re(|uiring  good  tindiering  and  clo.se  lagging  in  places.  The  slaty  .schi.st 
formation  connnon  to  practically  all  the  mines  of  this  immediate  district 
appears  as  a  Hat  blanket  deposit  which  has  been  ground  to  gouge  along 
its  contact  by  local  movements.  The  vein  is  said  by  the  owner  to 
average  four  feet  wide  in  the  pay  shoots,  but  the  workings  in  ore  are 
mostly  inaccessible  on  account  of  caving,  and  the  present  work  was  not 
yet  in  permanent  vein  matter,  although  quartz  was  coming  in. 

The  vein  has  been  prospected  and  ore  rteveloped  by  a  series  of  adit 
levels  only  a  short  distance  apart  vertically,  but  giving  considerable 
backs  because  of  the  Hat  dip  of  vein.  Xo.  1  level  was  252  feet  long  and 
No.  2  was  160  feet  long,  and  Ball  states  that  from  these  levels  and  their 
stopes  he  has  produced  2000  tons  of  ore  yielding  $45,000.  This  was 
oxidized  ore.  and  .sulphide  ore  was  not  struck  until  a  depth  of  400  feet 
on  the  dip  was  reached,  within  60  feet  of  the  face  of  No.  3  level.  This 
latter  level  was  I'un  .■i21  feet  northwest  then  southwest  230  feet  on  the 
vein  from  the  Ida  .Alay  into  the  Frances  Ball  claim.  Cro.sscuts  on  each 
side  from  this  drift  were  run  diagonally  across  vein  for  60  feet.   Off  No. 
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3  adit  160  feet  in.  a  drift  ruus  120  feet  a  few  degrees  south  of  east,  to  a 
raise  40  feet  high  into  vein,  which  was  followed  up  on  dip  160  feet 
above  Xo.  3  adit.  Ball  states  this  level  has  produced  $25,000.  On 
account  of  the  crushed  condition  of  the  ground,  nearly  all  underground 
work  is  by  hand  picking,  very  little  explosive  being  used. 

No.  4  level  is  28  feet  vertically,  or  90  feet  on  dip.  below  No.  3  and 
was  384  feet  long,  with  the  heavy  footwall  gouge  showing  in  face  at  time 
of  visit  in  September,  1925.    A  raise  and  intermediate  level  above  No. 

4  was  sho\\"ing  broken  quartz. 

There  is  a  two-stamp  mill  on  the  property  which  is  operated  in  season 
V)y  water  power  and  four  men  are  employed.  The  old  Klamath  mill, 
containing  19  stamps,  ad.ioins. 

Independence  Mine.  Owner,  Buzzard  Hill  Mine.  Incorporated,  a 
Delaware  corporation,  with  an  office  at  ^It.  Kisco.  N.  T.  H.  C.  Cutting, 
president  and  general  manager.  Happy  Camp.  The  Independence 
holdings  comprise  seven  quartz  locations,  covering  4500  feet  along  the 
.strike,  on  Independence  Creek  in  See.  32.  T.  15  N.,  R.  7  E..  4000  feet 
southeast  of  Klamath  River  and  14  miles  by  road  south  of  Happy  Camp. 
Elevation  1225  feet.  Hornbrook,  the  nearest  railroad  station,  is  87 
miles  east. 

Rich  ore  was  first  found  on  this  propei'ty  about  1895  by  Joe  Biggs, 
who  extracted  $6,000  and  sold  oiit.  The  property  changed  hands  several 
times,  each  siiceeeding  owner  believins  he  had  the  best  part  of  the  gold 
iu  the  property  before  he  sold  it.  Stock  &  Kleaver  are  reported  to 
have  produced  $10,000  and  Jack  and  Claude  Zaehary  and  Wm.  Kleaver. 
the  last  owners  before  the  present  company,  are  credited  with  having 
taken  out  $60,000.  H.  C.  Cutting  claims  that  his  company  liad  pro- 
duced over  $100,000  up  to  August.  1925.  The  early  work  was  mostly  in 
a  shallow  shaft  known  as  the  'grubstake  hole.'  on  the  apex  of  vein  a 
short  distance  above  the  present  adits. 

The  vein  strikes  N.  42"  W.  and  dips  56°  to  70°  SW.  in  the  lower 
workings  but  at  the  di.scovery  point  dips  northeast.  The  ore  so  far 
developed  has  been  found  in  a  lens  of  quartz  150  feet  long,  varying 
from  one  foot  to  five  feet  wide,  and  averaging  three  feet  wide.  The 
country  rock  is  ancient  basic  schist,  gabbro  and  diorite.  classified  as 
pre-Cambrian  by  J.  P.  Smith. ^  Serpentine  forms  the  immediate  walls 
of  the  vein,  and  a  horse  of  the  same  rock  fills  a  large  part  of  the 
fissure.  On  the  hanging  wall  side  of  the  vein  numerons  ^-ugs  of  all 
sizes  occur,  where  part  of  the  rock  has  been  leached  out  leaving 
quartz  and  soft  seam  filling.  But  althoiigh  the  hanging  wall  side  of 
vein  showed  several  good  bunches  of  specimen  ore  at  the  time  of  vi.sit, 
it  was  .said  the  footwall  had  yielded  mo>t  of  the  gold. 

The  vein  ha.s  been  proved  on  the  strike  for  700  feet.  Besides  the 
Discovery  or  Grubstake  shaft,  two  adits,  the  upper  180  feet  long  and 
the  lower  230  feet  long,  had  been  run  prior  to  time  of  visit  in  Jul.v. 
1925.  giving  a  depth  of  about  100  feet  on  the  vein,  and  a  winze  which 
was  ftill  of  water  was  said  to  be  50  feet  deep  below  the  lower  adit. 
High  grade  ore,  some  of  it  well  filled  Avith  gold,  was  followed  down 
from  the  shaft  and  was  picked  up  in  the  adits  and  followed  tip  in 
raises.  It  is  52  feet  on  the  vein  from  No.  2  to  No.  1  adit.  In  the  upper 
five  feet  of  a  raise  run  here  to  pick  up  the  downward  extension  of 

'  J.  p.  Smith.  Geologic  Map  of  California,  Cal.  State  Min.  Bur.,   1916. 
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spiM-iiiii'ii  oro  found  in  a  14  foot  winze  fniiu  tlic  upper  .idif.  it  is  siiitl 
.■f4-!.iHlll  ill  "liisrli  grade'  was  removed.  Below  iiere  in  tliis  raise, 
called  Kast  Raise  No.  I,  an  unknown  but  proliahly  siaailer  ainount 
of  such  ore  remained.  Forty  feet  distant  in  West  Rai.se  \o.  1  high 
grade  ore  also  sliowed  for  15  feet  or  more  above  the  adit.  Such  ore 
is  also  reported  in  the  bottom  of  the  Grubstake  shaft  above  No.  1 
level,  and  in  the  winze  50  feet  below  No.  2  level,  these  being  about 
midway  horizontally  between  the  raises. 

A  private  road  4000  feet  long  from  the  camp  at  the  river  to  the 
mine  workings  was  being  built  in  July,  1925.  Water  i.s  obtained  fnim 
Independence  Creek,  which  runs  nearby  and  parallel  to  the  vein.  A 
new  flume  6000  feet  long  to  have  a  capacity  of  500  cubic  feet  a 
minute  and  a  head  of  220  feet  at  the  mine,  was  planned.  The  com- 
pany also  planned  to  bring  a  ball  mill  of  50  tons  capacity  from  the 
Buzzard  Mine,  and  in.stall  a  water  wheel,  air  compressor,  drill  sharp- 
ener and  other  equipment.  Fifteen  to  twenty  men  were  employed. 
There  is  plenty  nf  timber  near  the  mine. 

A  quantity  of  rich  specimen  ore,  estimated  to  have  contained  over 
$25,000  in  gold,  was  taken  from  the  mine  in  August,  1924,  and  caused 
a  sensation  when  shown  in  the  State  Mining  Bureau's  exhibit  at  the 
convention  of  the  American  Mining  Congress  at  Sacramenio  that  year. 

Tests  on  ore  from  the  lower  adit  have  indicated  the  possibility  of 
j)rofitably  milling  the  quartz  outside  the  specimen  ore  shoots. 

Inijo  Mine.  Comprises  20  acres  in  Sec.  2,  T.  45  N.,  R.  8  W.,  in 
Humbug  district  11  miles  west  of  Yreka.  An  old  pocket  mine,  with  a 
production  of  $4,000  previous  to  1913. 

Bibl:  Cal  State  Min.  Bur.  R.  XIV,  p.  835. 

Ironsides  Mine.  In  See.  26,  T.  45  N.,  R.  S  W.,  seven  miles  south- 
west of  Yreka.    A  pocket  mine. 

Bibl:  Cal.  State  Min.  Bur.  R.  XII.  p.  285;  XIII.  p.  408;  XIV, 
p.  835. 

Johnson  and  China  Paul  Mine.  A  pocket  mine  in  See.  12,  T.  48  N., 
R.  10  W.,  in  Quartz  Valley  district. 

Bibl:  Cal.  State  Min.  Bur.  R.  VIII.  p.  826;  XIV.  p.  835. 

Jumbo  Mine  (Eubij  Basin).  Owners.  Geo.  E.  Town.s  and  W.  E. 
Tebbe,  Weed.  Five  claims  in  Sec.  1,  T.  39  N.,  R.  11  W.,  in  Whites 
Gulch,  14  miles  above  the  mouth  by  trail  and  4i  miles  from  Saw- 
yers Bar. 

It  was  a  small  producer  20  to  25  years  ago,  an  ore  shoot  reported 
160  feet  long  and  three  feet  wide  having  been  milled.  It  was  sold  by 
Cullberg  to  the  present  owners  about  1914.  They  spent  $12,000  but 
crashed  no  ore,  and  mine  has  been  idle  in  late  years.  It  i.s  .said  that 
the  ore  slimed  excessively,  and  recovery  was  only  about  20%  by 
amalgamation.  The  mill  contains  10  light  stamps  formerly  operated 
by  water  power,  but  has  been  idle  for  20  years  or  more  and  is  in 
])oor  shape. 

Bibl:  Cal.  State  Min.  Bui-.  R.  XIV,  p.  840. 
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Kaiignnio  Miiir.  A  pnckrt  mini',  in  Sic.  •_'!).  T.  40  X..  I\.  7  W..  nine 
miles  .southeast  of  Callahan. 

HiW:  ("al.  State  Min.  Hwr.  K.  XIV.  p.  S:i(i. 

Katie  Mui/  Mine.  In  Greenhorn  district.  See.  24,  T.  4.")  X..  R.  S  \V., 
and  contains  20  acres.  Was  worked  by  an  adit  and  80-foot  shaft,  and 
ore  was  stoped  four  feet  wide,  60  feet  long;  and  50  feet  high.  It  was 
sufficiently  high  grade  to  haul  many  miles  to  a  custom  mill. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIII,  p.  409 ;  XIV,  p.  836. 

Keynote  Group.  Owners,  C.  E.  Weston,  Yreka,  Charles  G.  Peterson, 
1825  Oak  Street,  San  Francisco,  and  Charles  Magill,  c/o  Land  Depart- 
ment,  Southern  Pacific   Co.,  San  Francisco. 

This  eorapri.ses  .six  unpatented  claims  in  Sec.  30,  T.  34  X.,  R.  6  W., 
Fools  Paradise  district,  six  miles  north  of  Yreka  near  Sha.sta  River. 
(Jold  bearing  quartz  was  discovered  by  Horace  Howe  in  1922  and  the 
claims  were  lea.sed  to  W.  E.  Anderson.  Soon  afterwards  75  tons  of  ore 
was  mined  and  hauled  to  Yreka  where  it  was  crushed  in  a  cu.stom  mill 
and  according  to  a  report  by  Magill.  yielded  $22.50  a  ton  in  free  gold. 
This  ore  came  from  a  len.irth  of  40  feet  and  depth  of  40  feet  on  the  vein. 
The  vein  has  been  develojjed  for  a  length  of  600  feet  by  a  series  of  short 
adits  and  open  cuts.  The  maximum  depth  jirospected  is  175  feet 
l)elow  the  apex  on  the  hillside.  Tile  workings  so  far  have  been  in  the 
surface  oxidized  zone,  and  show  an  igneous  dike  on  one  wall.  No 
work  is  being  done  at  present. 

Kiiiii  Solomon  .Mine.  Owner.  Edgar  H.  Cottrell,  Westerly.  R.  I. 
:^lineral  Survey  4532  in  Sees.  13  and  14.  T.  38  N.,  R.  12  W.,'at  head 
of  ilathews  Creek,  three  miles  due  northwest  of  Cecilville  at  an  eleva- 
tion of  3500  feet.  This  jirnperty  was  a  good  producer  previous  to 
1914  but  has  been  idle  lately.  A  shallow  orebody  was  mined  and  milled 
in  an  eight-stamp  mill. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  836. 

Kinkaid  Prospect.  Owner,  John  Kiukaid.  Sawyers  Bar.  One 
unpatented  quartz  location  on  Jackass  Gulch,  five  miles  by  trail  from 
the  mouth  of  the  gulch  and  seven  miles  north  of  Sawyers  Bar.  This  is 
equipped  with  a  small  Ellis  Chili  mill.  Kinkaid  also  has  two 
unpatented  quartz  locations  four  miles  by  steep  trail  from  Sawyers 
Bar  at  the  head  of  Jessops  Gulch.  So  far  only  surface  prospecting 
has  been  done  on  a  disseminated  deposit  at  the  latter  jilace  and  there 
i.s  no  equipment.  In  years  past  some  gold  pockets  containing  pieces 
worth  as  much  as  $50  each  have  been  mined  in  a  small  serpentine 
area  at  the  head  of  Jessops  Gulch. 

Klamath  Group.  Owner,  A.  J.  Ball.  Rnllin  P.  O.  ('ontains  four 
quartz  locations  named  Mabel,  Protection,  Arctic  and  Zero,  being  reloca- 
tions of  Ada.  Flora  Blanch,  Ohio  and  Bucke.\e  claims,  respectively, 
of  the  old  Klamath  Mine,  a  formtr  producer,  situated  on  ridge  at  the 
head  of  Eddys  Gulch,  elevation  4240  to  4800  feet,  and  li  miles  south- 
west of  Rollin  P.  0.  by  road. 

The  main  vein  on  this  group  and  that  on  the  ad.joining  Central  and 
ilountain  Laurel  mines  on  the  north  no  doubt  ai-e  on  the  same  fissure. 
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iiltliongh  between  the  Klamath  and  Central  there  has  been  a  narrowino; 
ot  tlie  fissure  where  no  ore  has  been  foinul  for  smne  distauce,  as  shown 
in  the  Central  workingrs. 

The  blaek  slaty  sc-hist  or  "slate'  as  it  is  called  loeally.  is  the  most 
important  formation  in  the  district,  carryino:  praetioally  all  the  pay- 
able veins.  The  Klamath  vein  strikes  between  north  and  northeast  and 
dips  from  5"  to  45°  southeast,  at  an  angle  to  the  sehistosity  of  the 
enelosing:  schist.  In  both  walls  close  to  the  vein,  occur  bunches  and 
lenses  of  light  colored  porphyritic  intrusive  rock,  u.sually  entirely 
altered  in  place,  and  locally  called  "cab. '  The  strongest  veins  in  this 
district  have  proiioiuiced  pnst-mineral  gouges,  as  noted  in  the  Central, 
Ida  May,  and  other  workings.  There  are  said  to  be  two  or  three  over- 
lapping strata  of  <|uartz  separated  by  horses,  in  sorae  of  the  old 
Klamath  workings.  The  width  of  vein  and  of  ore  varies  from  two  feet 
to  24  feet,  and  in  places  selective  mining  has  been  done,  leaving 
bodies  of  good  looking  but  probably  low-gi-ade  quartz. 

The  Ada  and  Flora  Blanch  claims  were  first  operated  in  1863-6.") 
by  the  I'nion  Alining  Company  which  had  an  eight-stamp  mill  and  is 
said  to  have  produced  .$.)9,4(l().  Between  187(1  and  1881  the  Klamath 
.Mining  Company  mined  and  milled  38,680  tons,  which  yielded  H^418..54!) 
and  speimens  worth  $25,000.  In  1883,  $30,000  was  produced.  These 
figures  were  largely  substantiated  by  C.  W.  Raymond  wiio  made 
numerous  assays  and  measurements  of  old  .stopes  in  1906. 

Later  records  are  less  exact,  as  this  mine  and  the  ilountain  Laurel 
Were  subsei|uently  ojierated  .jointly  by  several  companies,  and  ores 
from  both  were  milled  in  the  same  20-stamp  mill  at  Rollin.  The  old 
mill  handled  only  about  20  tons  in  24  hours.  The  Gold  Ball  Con- 
.eolidated  ilining  Company  between  1887-95,  the  Yreka  Mining  and 
Milling  Company  about  1900-06,  and  the  California  Consolidated  Min- 
ing Company  up  to  1910,  all  operated  the  two  groups  but  worked 
principally  in  the  Mountain  Laurel.  Yreka  M.  &  M.  Co.  mined  and 
milled  23,300  tons  which  yielded  .$184,000  from  the  two  groups  in  five 
years  up  to  1906,  according  to  Raymoiul. 

There  remains  in  the  Klamath  Mine  according  to  A.  J.  Ball,  con- 
siderable low  grade  ore.  The  stoped  width  of  ore  varied  from  tivo 
feet  to  six  feet  as  a  rule,  and  value  per  ton  ranged  from  $5  to  $12  but 
must  have  averaged  nearer  $12  a  ton  if  production  figures  are  correct. 
The  average  tailing  loss  was  estimated  at  one  dollar  in  free  gold  and 
eighty  cents  per  ton  on  account  of  not  saving  concentrate.  The  mine 
wa.--  worked  by  a  great  number  of  adits,  and  stopes  varied  in  length 
from  .50  to  400  feet  on  the  strike.  In  later  years  a  tramway  was 
built  from  the  mine  to  the  mill,  but  all  ef|uipment  is  at  present  in  a 
state  of  decay. 

Laidij  Bob  Miiu.  Owner,  Denny  Bar  Company.  Etna.  On  East 
Fork  of  Whites  Gulch,  five  miles  by  road  and  trail  from  Sawyers  Bar. 

This  was  formerly  a  producer,  but  has  been  idle  for  several  years. 
Its  output  was  possibly  $50,000.  L'nder  lea-se  and  option  in  1925  to 
Thomas  Salislniry.     There  is  an  old  mill  on  the  claims. 

Little  Bfinsn  Mine.  Owner,  C.  W.  Gordon.  Yreka.  Thirty  acres  in 
Sec.  9.  T.  45  X..  R.  7  W..  four  miles  northwest  of  Yreka.  at  an  eleva- 
tion of  3600  feet.     This  is  a  pocket  mine,  with  one  vein  striking  east 
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and  another  iiortbeast.  Prodnetioii  to  1!»20  was  about  ;|;S.nO(l.  wliii-h 
was  taken  out  liy  tlie  owner,  working-  alone. 

Livingstone  and  Enrliin  Porl.cl  Mine.  Owner,  1'.  E.  Ahlsfroni,  Asli- 
land,  Oregon.     In  Happy  Camp  district. 

Lucky  Strike  Mine  {see  Osgood  Mine). 

MaUoy  Quartz  Mine  {Oregonian  Group).  Owner,  Dan  ]\Iallov,  Saw- 
.vers  Bar.  Includes  Snowl)ird,  Gold  Butr  and  other  olainis  on  the 
south  side  of  Tanners  Peak,  at  head  of  Rattlesnake  Gulch  at  an  eleva- 
tion of  5000  feet  and  3^  miles  by  road  and  trail  from  Sawyers  Bar. 

A  vein  six  inches  and  upward  in  width  occurs  in  granite,  and  has 
been  praspected  and  mined  in  a  small  way,  with  considerable  produc- 
tion of  gold,  for  the  past  40  years.  Malloy  works  alone  most  of  the 
time,  and  makes  an  occasional  crushing  of  ore  in  the  3-.stamp  mill, 
which  is  operated  by  a  gasoline  engine.     The  mine  is  opened  In'  adits. 

Bibl:  Cal.  State  Min.  Bur.  R.  XII,  p.  289:  XIII,  p.  419:  XIV, 

p.  838. 

McCUiuyhry  (Jroup.    In  Sec.  8,  T.  45  X.,  R.  8  AV.,  in  lluiiilmt;  district. 

Bibl:  Cal.  State  -Min.  Bur.  R.  XiV.  p.  837. 

McKeen  Mine   (see  Oro  (Ininde). 

McKenzie  Mine.  Owner,  W.  II.  Ilerndon,  Gottvillc  It  is  on  Linn 
Grey  Creek,  5^  miles  bj-  road  and  trail  from  Gottville.  There  is  a 
2-stamp  mill  on  the  property.    It  was  active  in  the  summer  of  1925. 

Mosher  d:  Lowell  are  working  a  quartz  claim  on  Hoi-.se  Creek  one- 
fourth  mile  from  Barnum  Bros.  The.v  have  been  developing  the  claim 
for  two  yeai's  and  have  a  10-stamp  Straub  mill. 

Wm.  Might  has  a  group  of  claims  on  Indian  Creek  near  Classic 
Hill  Mine,  where  he  has  been  prospecting  for  several  years.  He  has 
no  equipment  except  hand  tools. 

Monarch  Quartz  Mine.  Owner,  L.  W.  Godfrey,  Sawyers  Bar.  This 
comprises  four  claims  on  Methodi.st  Creek,  seven  miles  above  the  mouth. 

A  quartz  vein,  stated  to  be  up  to  10  feet  in  width  but  of  pockety 
character,  has  been  developed  by  a  .series  of  short  adit  levels,  raises  and 
.stopes,  the  longest  adits  being  200  and  300  feet  in  length.  There  is  a 
2-stamp  mill  on  the  property  which  is  operated  by  water  power  and 
the  total  production  of  the  property  is  .said  to  have  been  about  $12,000. 

Morrison  and  Carlock  Mine  (formerly  Little  Queen).  Owner,  Reich- 
man  ilereantile  Company,  Fort  Jones.  It  is  in  Quartz  Vallev  district, 
four  miles  northwest  of  Crreenview,  at  an  elevation  of  2800 "feet,  and 
contains  60  acres  of  patented  land. 

This  was  the  best  quartz  ]>ro(lucer  of  the  district  but  has  lieeii  idle 
since  1907.  It  is  credited  witli  a  prnduction  of  about  $500,000.  Previous 
to  1900  the  ore  was  worked  in  an  arrastra  but  later  a  lO-.stamp  mill  was 
built  and  the  mine  was  developed  by  a  shaft  to  a  vertical  depth  of  400 
feet,  with  eight  levels,  the  longest  drift  reported  1200  feet  south westerlv. 
There  was  also  an  old  adit  1500  feet  long. 

The  mine  was  under  lease  and  option  in  1925  and  was  being  unwatered 
in   the   autumn.     L.    C.   Monahan,   superintendent.      The   equipment 
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im-ludes  an  old  stoaiii  hoist.  Kt-slanip  mill,  clcrtrii'  ]H>\\rv.  clwcUiiigs  and 
assay  office. 

Bibl:  Cal.  State  Min.  IJur.  K.  Xlll,  p.  418;  XIV,  p.  8:^. 

Mountain  Laurel  Quartz  Mine  lies  at  the  head  of  the  left  fork  of 
Eddys  Gulch,  five  miles  by  road  south  of  Sawyers  Bar  at  an  elevation  of 
3600  to  4000  feet.  It  was  one  of  the  producing  quartz  mines  of  the 
district  for  manv  vears,  but  has  been  idle  since  the  last  work  was  done 
by  F.  A.  Gowing  "in  1922. 

'  The  vein,  which  strikes  north  to  N.  40°  E.  and  dips  5'  to  G()°  SE., 
occurs  in  the  black,  slaty  graphitic  schists  which  carry  most  of  the  gold 
ores  of  this  district.  It  has  been  prospected  and  exploited  by  a  series  of 
six  adit  levels.  The  principal  ]iroduetion  in  later  years  was  by  the 
Yreka  Mining  and  ^Milling  ('omi)any  up  to  1906,  and  by  the  California 
Consolidated  between  1906  and  1910. 

The  May  adit  at  3810  feet  elevation  was  run  535  feet  .southeast,  then 
drifted  130  feet  southwest  and  280  feet  northeast,  but  was  not  pro- 
ductive of  ore.  The  Mi  adit,  60  feet  above  and  280  feet  east  of  INIay  adit, 
cut  the  ledge  200  feet  from  the  portal  and  followed  it  140  feet  northeast 
aiul  250  feet  southwest.  Ore  of  good  grade,  from  three  feet  to  six  feet 
wide,  was  stoped  on  the  .southwest  nearly  to  the  surface.  Mj  adit,  eleva- 
tion 3870  feet,  is  520  feet  southea.st  of  tlie  north  end  of  Mountain  Laurel 
claim  and  400  feet  east  of  the  west  side  line.  It  cut  the  vein  270  feet 
from  the  portal,  and  a  small  chamber  of  high  grade  ore  found  near  here 
is  said  to  have  yielded  60  tons  of  ore  worth  $7,000.  In  all  about  2300 
tons  was  stoped  from  this  level.  About  590  feet  from  the  portal  a 
winze  was  sunk  180  feet  to  Stevens  tunnel  level,  and  levels  called  90, 
1(;0  and  150  levels  were  run  northeast  under  the  Wisconsin  Claim.  On 
the  100  level,  8800  tons  of  ore  averaging  5^  feet  in  width  and  $18.40 
per  ton  is  reported  to  have  been  mined.  The  ledge  generally  has  a 
tiat  dip  and  the  100  level  was  only  42  feet  vertically  below  the  adit. 
The  Stevens  tunnel  was  a  long  lower  level  from  which  a  great  deal  of 
work  was  done.  Due  to  the  long  time  sini-e  this  mine  was  discovered,  the 
various  companies  concerned,  the  loss  of  records,  and  the  fact  that  the 
mine  was  worked  at  times  in  conjunction  with  the  nearby  Klamath, 
using  the  same  mill,  it  is  impossible  to  accurately  determine  its  output, 
but  it  probably  produced  over  $600,000  from  ore  averaging  $8.50  or 
better  a  ton.  The  California  Consolidated  Mining  Company  is  said  to 
have  produced  $90,000  between  1906  and  1910. 

The  "Mountain  Laurel  unpatented  ground  has  been  relocated,  in  pai't 
liy  A.  J.  Ball  of  Rollin,  who  holds  four  claims,  formerly  known  as  the 
Liberty,  Wisconsin,  Illinois  and  Golden  Eagle,  and  in  part  by  William 
Wike  of  Sawyers  Bar.  Only  assessment  work  has  been  done  the  jiast 
few  years.  There  is  an  old  20-stamp  mill,  fitted  f(n'  operation  by  water 
power,  on  patented  ground  at  Rollin. 

Mountain  Lily  Quartz  Mine.  Owner,  G.  A.  Conzetti,  of  Cecilville. 
Property  comprises  seven  claims,  a  six-stamp  mill  and  arrastra.  The 
principal  vein  has  been  traced  6000  feet  and  prospected  to  a  depth  of 
150  feet.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XVII,  p.  534. 
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Mount  Vernon  Consolidlated  Mine.  Owners.  -James  S.  Dobyns  and 
Cora  X.  Jacobs,  Yreka.  Comprises  four  patented  claims  and  one 
unpatented  claim,  75  acres  in  all,  in  Sec.  26,  T.  4:5  N.,  R.  8  E.,  eight 
miles  vrest  of  Yreka  by  good  road,  at  an  elevation  of  4434  feet. 

These  claims  have  been  worked  irregularly  for  over  50  years.  They 
cover  3000  feet  on  the  strike  of  two  veins,  and  have  been  prospected  by 
adits  which  sive  a  maximum  depth  of  about  600  feet  below  the  outcrop. 
On  100.  200^and  300  levels,  the  vein  has  been  drifted  from  400  to  500 
feet,  and  has  been  stoped  out  above  300  level.  The  lowest  level  has  been 
run  800  feet  with  a  raise  of  100  feet.  The  veins  strike  north  and  north- 
west and  ore  shoots  are  said  to  have  varied  from  30  to  60  feet  in  length 
and  had  a  width  of  about  14  inches. 

The  mine  has  been  worked  by  several  companies  and  the  total  output 
is  unknown.  The  eijuipment  consists  of  5-stamp  mill,  built  in  1904. 
operated  by  electricity,  using  20-h.p.  motor :  Blake  crusher,  with  15-h.p. 
motor ;  air  compressor  and  drills,  with  20-h.p.  motor,  and  ore  car,  blower 
and  tools.    Thei-e  is  plenty  of  timber,  and  water  sufficient  for  milling. 

The  ore  is  said  to  run  from  .^4  to  •'i!25  a  ton  with  some  high  grade,  and 
concentrates  carry  from  *40  to  $80  a  ton.  The  last  work  was  in  1918-19 
by  Mt.  Vernon  Gold  Alining  Company. 

Mountain  King  Group.  Owner,  D.  C.  Weaver,  Orleans.  Three  claims 
in  Prospect  Hill  district.  12  miles  north  of  Orleans,  at  4000  feet  eleva- 
tion.    This  is  a  prospect  located  in  1918. 

Xeilon  and  Futnani  Prospect.  Miles  Xeilon  and  W.  Putnam,  owners. 
Sawyers  Bar.  On  Counts  (4ulch  (a  tributary  of  Whites  Gulch)  1^ 
miles  from  tbe  mouth  and  4i  miles  from  Sawyers  Bar.  A  prospect 
discovered  in  1921.  Contains  two  claims  on  which  only  superficial  work 
has  been  done.  Said  to  show  a  vein  up  to  four  feet  wide,  prospecting 
well.    A  few  tons  of  ore  have  been  crushed  in  a  small  Chili  mill.. 

The  elainiis  were  lea.sed  with  option  in  1925  to  Thomas  Salisbury. 

Xew  York  Mine.  Owner,  J.  B.  Scott,  Brownsville.  Texas.  ^1.  ('. 
Beem.  agent,  Fort  Jones.  Mineral  Survey  4134  in  Sec.  2,  T.  44  N., 
R.  9  W.,  nine  miles  north  of  Fort  Jones  at  an  elevation  of  3300  feet. 
Contains  77  acres,  patented. 

Parallel  veins  and  seams  of  quartz  strike  N.  20"  E.  and  dip  nearly 
vertically,  with  numerous  faults,  cross  veins  and  stringers.  The  mine 
was  fir.st  worked  on  the  surface  in  1856,  when  pockets  were  mined. 
Formations  are  diorite  and  porphyry.  Average  width  of  pay  ore  is 
said  to  have  been  two  feet,  and  values  were  spotted  in  the  lower  levels. 

A  depth  of  about  800  feet  on  an  incline  of  45°  is  said  to  have  been 
reached.  The  monthly  production  at  one  time  was  from  $6,000  to 
$10,000.  according  to  J.  A.  Hight.  Equipment  includes  a  steam  hoist. 
air  compressor,  boilers,  10-stamp  mill  and  two  concentrators,  and 
electric  motors. 

Xigcjer  Boy  Mine.  In  Sec.  2,  T.  46  X.,  R.  7  W..  five  miles  southwest 
of  Hornbrook.  It  was  developed  prior  to  1914  by  two  adits,  1000  feet 
and  80  feet  long,  and  an  ore  shoot  was  claimed  to  have  been  opened. 
In  1921.  A.  D.  ilcCullough  had  an  option  on  three-fourths  interest  in 
the  property  and  was  driving  a  new  crosscut  adit.  Equipment  includes 
dwelling,  tools,  shop  and  2-stamp  mill.  Water  is  obtained  through  a 
ditch  a  mile  and  one-half  long  from  Ash  Creek. 
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Xorfh  Star  Mine  (Bo!jI<  Mlm  ).  In  Src  S,  T.  45  X.,  R.  S  W..  in 
Humbug  district  14  miles  i'roin  Yrcka.  Tiiis  was  one  of  the  i)rnicipal 
producers  of  Humbug  district,  where  the  ledges  were  generally  small 
and  worked  onl.v  to  water  level,  for  the  most  part.  This  mine  was 
equipped  with  a"4-stanip  mill  and  a  Huntington  mill  over  35  years  ago 
and  at  that  time  employed  20  men.  It  was  developed  by  a  series  of 
adits  to  a  shallow  depth'  and  yielded  ore  mnuing  $20  to  .$100  a  ton. 

The  operations  were  described  in  detail  in  the  Eleventh  Report  of 
Ktate  Mineralogist,  pages  444-445,  which  see.  Some  repair  work  was 
done  in  1921-22  on  the  mill  and  liuildings. 

Ohio  Mine.     In  Sec.  8. 
Sixty  acres,  patented. 

Bibl:  Cal.  State  :\lin. 

Old   Vet  and  Eclipse. 
Humbug  district. 

Bibl:     Cal.  State  Min 

One  Ilundred  Dollar  Prolix et.  Owners,  Sam  Wallace,  Frank  Smith 
and  Wm.  Perkins  of  Sawyers  Bar.  This  is  a  recent  discovery  on  the  top 
of  Tanners  Peak,  five  miles  by  road  and  trail  north  of  Sawyers  Bar, 
and  at  an  elevation  of  6500  feet.  A  vein  six  inches  wide  is  reported  to 
give  flattering  prospects  but  no  development  has  been  done  yet.  although 
the  claim  has  changed  hands  several  times. 

Oregon  Mime  (Hegler  and  Aldrich  Mine).  Ed  ]\Iathewson,  owner. 
On  Lawson  Gulch,  in  Sec.  3,  T.  45  X..  R.  8  W..  in  Humbug  district,  at 
an  elevation  of  3800  feet. 

This  propert.y  was  worked,  lieginning  35  years  ago,  by  three  adits  SO 
feet  apart,  the  lowest  a  crosscut  180  feet  long,  with  720  feet  of  drifting 
on  the  vein.  The  ore  was  milled  in  a  5-stamp  mill,  using  steam  ]iower. 
The  vein  strikes  northeast  and  dips  steeply  east.  It  was  said  the  vein 
averaaed  .$5  a  ton  in  free  gold  and  was  two  to  six  feet  wide.  A  new 
ci-osscut  adit  was  started  in  1923  to  search  for  the  vein  below  the  old 
woi'kings.     It  was  expected  this  would  luive  to  be  900  feet  long. 

Bibl:  Cal.  State  Min.  Bur,  R.  XI.  p.  446;  XIII,  p.  405. 
Oreyoniiin  Group   (see  Malloii  Mlm). 

Oriental  Quartz  Mine.  Owner,  -John  Joseph,  Sawyers  Bar.  At  the 
head  of  left  fork  of  Eddj's  Gulch,  one-half  mile  from  Rollin,  and  adjoin- 
ing the  Boss  ]\Iine.  This  claim  has  been  worked  for  many  years  in  a 
desidtory  way,  and  made  some  production  years  ago.  The  present 
work  is  in  an  adit  which  is  being  run  X.  55°  W.  at  an  elevation  of 
3900  feet,  and  had  reached  a  length  of  112  feet  at  the  end  of  Septem- 
ber, 1925.  A  vein  two  to  three  feet  wide  with  a  very  heavy  gouge 
on  the  hanging  wall  was  cut  near  the  face.  It  lies  nearly  flat  and 
both  walls  are  black,  slaty  graphitic  schi.st.  The  heavy  gouge  was 
probably  caused  by  hillside  drag  along  the  plane  of  the  vein.  One  man 
employed. 

Oro  Grande  Mini  (McKeen  or  Shasta  Mine).  Owner,  Oro  Grande 
Alg.  Co.  J.  R.  AIcKinnie.  president.  Office,  637  Citizens  Xational  Bank 
Building,  Los  Angeles.     II.  ilcKinnie,  secretary.     Contains  473  acres 
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l)ateatecl,  and  200  acres,  unpatented,  in  Sec.  36,  T.  4U  N.,  R.  9  W.,  in 
Callahan  di.striet.  Gazelle,  the  nearest  railroad  station  is  31  miles 
northeast.    Elevation  is  4000  feet. 

Five  veins  occur  in  granodiorite.  They  strike  northeast  and  the 
principal  one  dips  85°.  It  varies  from  18  inches  to  four  feet  wide, 
averaging  two  feet.  Development  consists  of  five  adits,  giving  a  vertical 
depth  of  400  feet  below  the  outcrop,  a  maximum  leug1:h  of  3000  feet  on 
the  vein  and  a  total  footage  of  8000  feet  of  tunnels  and  300  feet  of 
raise. 

The  production  previous  to  present  company  is  reported  to  have  been 
$500,000  for  about  one-half  of  which  there  is  a  definite  record,  but  none 
for  the  product  of  arrastras  and  former  3-stamp  mill.  The  present 
company  ran  the  mill  only  for  experimental  purposes  but  have  done 
nothing  since  1916.  ilost  of  their  work  was  done  undergi-ouud,  and 
J.  R.  McKinnie  claims  about  50,000  tons  of  ore  proved,  which  ranges  in 
value  from  $5  a  ton  on  the  lowest  level  to  over  $11  a  ton  on  the  next 
level  193  feet  higher,  where  the  vein  was  sampled  for  400  feet.  The 
average  value  is  thought  to  be  $7  or  $8  a  ton. 

The  mine  equipinent  includes  shop,  compressor  building,  warehouse, 
sawmill,  bunkhouse  and  boarding  house  for  50  men,  a  4-drill  compressor 
and  air  drills. 

The  milling  plant  contains  Blake  crusher,  100-ton  ball  mill.  Senn 
amalgamator,  K.  &  K.  flotation  machine,  tanks  and  zinc  boxes. 

A  good  water  right  is  owned  on  Boulder  Creek  and  there  is  ample 
good  timber. 

Oro  Grande  Mine.  Owner  (at  last  report),  Trask  and  Corinson.  In 
Sees.  10  and  11.  T.  45  X.,  R.  7  W..  in  Humbug  District.  Contains  100 
aci-es.  with  four  parallel  veins  having  dolomite  footwall  and  porphyry 
hanging  wall.  It  produced  $20,000  previous  to  1914.  ore  having  been 
worked  bv  a  .shaft  160  feet  deep  and  adit  300  feet  lont;  with  a  stope 
80  by  4  bV  40  feet. 

Bibl:  Cal.  State  Min.   Bur.  R.  Xlll.  |).  419;  XIV,  p.  838. 

Osceola  Prospect.  James  Keaton.  owner.  Sawyers  Bar.  Three  (piartz 
locations  on  mountain  between  Whites  Gulch  and  Counts  Gulch,  five 
miles  by  road  and  trail  from  Sawyers  Bar  and  betwt'en  I'ncle  Sam  and 
Hickey  ilines. 

This  prospect  once  belonged  to  Sheffield,  formerly  owner  of  the  Fncle 
Sam  iline.  but  he  abandoned  it.  A  millman  who  milled  two  lots  of  ore 
totalling  150  tons  from  the  claims  states  it  averaeed  $6  a  ton.  Keaton 
bought  the  claims  from  J.  John.son.  This  property  was  not  visited  by 
the  writer,  but  is  stated  to  show  a  large  low  grade  dike  of  porphyry  and 
quartz,  panning  gold.  It  strikes  southwest  and  dips  southeast.  It  has 
been  prospected  by  two  adits.  125  feet  and  150  feet  long,  one  drifted  on 
the  vein  60  feet.  A  third  and  lowest  adit  340  feet  long  has  not  yet 
reached  the  vein  according  to  Keaton. 

Osgood  Mine.  Lessees,  Jud.son  C.  Hubbart  et  al.  Situated  two  miles 
we.st  of  Yreka.    Elevation  2800  feet.    Holdings  consi.st  of  eleven  claims. 

Several  different  vein  systems  occur  in  a  belt  of  metamorphic  slate, 
porphyry  and  schist,  striking  north  and  south,  with  the  general  trend 
of  the  range,  and  dipping  almost  vertically.  The  belt  is  interrupted 
and  broken  in  many  places  due  to  local  disturbances.     The  auriferous 
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veins  follow  the  strike  of  the  belt,  and  are  usually  of  narrow  widths. 
Four  of  these  vein  systems  have  been  cut  by  a  crosscut  tunnel  116  feet 
in  length,  the  pav  streaks  occurring  in  narrow  seams  and  fractures  in  the 
zones ""  Oftentimes  the  quartz  is  entirely  lacking  in  the  veins,  the  gold 
being  deposited  along  fractures  in  the  rock.  About  90  per  cent  of  the 
values  occur  as  free  gold,  little  pyrite  being  found.  The  limits  of  the 
ore  zone  are  well  defined  and  are  determined  by  panning.  Most  of  the 
work  is  coniined  to  the  150-foot  shaft,  from  which  it  is  reported  over 
.$10,000  was  taken.  The  shaft  is  intersected  by  a  tunnel  at  a  depth  of 
ISo'feet.  Considerable  stoping  has  been  done  from  the  100-foot  level 
to  the  surface,  where  the  vein  was  evidently  of  good  width,  while  little 
work  has  been  done  below  that  level. 

Equipment  consists  of  blacksmith  shop,  assay  office,  o-stamp  mill, 
with  1050-lb.  stamps,  and  amalgamation  plates.  Mill  is  driven  by  30- 
horsepower  motor. 

The  property  was  leased  with  option  to  J.  C.  Hubbart  et  al.  in  1916 
and  sampling  and  mill  tests  were  carried  on  by  Hubbart  until  1921. 
work  being  done  on  the  Spring  Gulch.  Wacker  and  other  claims  as  well 
as  on  the  Osgood.  All  of  these  claim.s  and  others,  have  been  con- 
solidated bv  Hul)bart  under  the  title  of  Empire  Mining  and  Milling 
Companv.  of  whicli  Ilulibart  is  superintendent.  This  company  has 
offices  at  Yakima.  Washington.  They  have  not  been  working  on  the 
claims. 

Bibl :  Cal.  State  Min.  Bur.  K.  XIX,  p.  138. 

Outlook  Mine.  Owner,  Outlook  Mining  Company.  Happy  Camp. 
Four  unpatented  claims  in  Sec.  4,  T.  15  N..  R.  7  E..  H.  M.,  seven  miles  by 
road  south  of  Happy  Camp,  on  south  side  of  Klamath  River. 

These  claims  are  reported  to  be  on  the  northward  extension  of  the 
Buzzard  Hill  vein.  A  small  amount  of  work  has  been  done  one-half 
mile  north  of  the  Buzzard  Hill  workings.  This  work  consists  of  an  open 
cut  across  the  vein,  two  short  adits  and  an  incline  30  feet  deep,  the 
total  amounting  to  100  linear  feet.  The  vein  is  said  to  be  the  same  m 
character  as  at  the  Buzzard,  with  same  dip  and  strike,  and  similar 
values.  The  depth  of  oxidation  is  shallower,  and  copper  has  been 
noticed  in  the  sulphide. 

Overton  Mine.  In  See.  16,  T.  40  X.,  R.  10  W.  Owner  (1913),  Over- 
ton Gold  ilining  Company. 

A  small  producer  up  to  1914.     The  ore  was  packed  on  mules  two 
miles  to  the  Advance  mill  on  Ru.ssian  Creek.    Idle. 
Bibl :  Cal.  State  Min.  Bur.  R.  XIY,  p.  838. 

Pilot  Knoh  Mine.  Own«r,  Pilot  Knob  Mining  Company  (lapsed  as  a 
corporation).  Secretary,  T.  K.  Anderson,  Gottville,  is  a  principal 
owner.  Contains  15  quartz  locations  on  Empire  CVeek.  three  miles 
by  road  from  Gottville  and  20  miles  from  Hornbrook.  Title  uncertain 
for  some  claims. 

This  is  a  large,  low  grade  deposit,  gold  occurring  m  stringers  of 
quartz  and  in  the  schist. "  It  was  first  found  in  1882  and  some  work  was 
carried  on  up  to  the  time  of  the  war,  since  when  the  property  has  been 
idle  until  1920  on  account  of  high  costs.  In  1920,  considerable  prospect- 
ing was  done.  A  vertical  depth  of  200  feet  below  the  outcrop  was 
reached  in  an  adit  500  feet  long,  but  other  short  adits  have  prospected  the 
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surface  600  feet  below  the  apex  of  hill.  Various  mill  tests  over  a  width 
of  400  feet  are  reported  to  show  uji  to  $4  a  ton,  but  probably  in  general 
the  rock  is  lower  grade  than  that. 

Equipment  consists  of  5-stamp  mill  fitted  to  operate  by  water  power 
or  gasoline  engine,  being  belted  at  pre.sent  to  a  tractor  engine.  Empire 
Creek  passes  the  mill  but  carries  little  water  in  summer.  There  arc 
several  buildings  ou  the  property. 

Pilot  Knob  tO  Kearsarge  Claims  {Midwinter  d'  Modoc).  Owner,  R.  G. 
Reeder,  Yreka.  Two  claims  in  Sec.  30,  T.  46  N.,  R.  6  W.,  ten  miles  north 
of  Yreka. 

Two  veins  strike  north  and  east,  respectively,  and  vary  from  a  fe«' 
inclies  to  three  feet  wide,  ilidwinter  vein  has  been  worked  through  four 
short  adits  and  two  shallow  shafts  and  ^lodoc  vein  through  two  adits. 

A  few  thousand  dollars  production  is  claimed. 

Bibl :  Cal.  State  :Min.  Bur.  R.  XVII,  p.  535. 

Porphyry  Dike.  Owners,  Mr.  and  ilrs.  Charles  Slater,  Callahan. 
One  claim  in  Sec.  18,  T.  40  X..  R.  7  W..  in  the  East  Fork  district,  23 
miles  from  Gazelle. 

This  claim  was  equipped  in  1921  with  a  small  ball  mill.  The  dike 
carries  some  gold  and  occurs  along  the  serpentine  contact.  Elsewhere 
in  this  district,  dikes  of  which  the  upper  parts  have  been  oxidized  and 
softened  by  weathering,  have  been  worked  by  hydraulieking. 

Prospect  Hill.  In  Sec.  30,  T.  12  N.,  R.  6  E..  11  miles  north  of  Orleans. 
There  is  a  3-stamp  mill  on  the  ]n-operty.  which  has  been  worked  by  adits 
and  has  made  some  production. 

Providence  Mine.  In  See.  18,  T.  43  N.,  R.  S)  W.,  in  Oro  Fino  district 
five  miles  northeast  of  Greenview.  Formerly  worked  as  a  j)oeket  mine. 
Bibl :  Cal.  State  :\Iin.  Bur.  R.  XIII,  p.  421 ;  XIV,  p.  839. 

Quartz  Hill  Mine  (see  under  Gold  Placer  ilines). 

Rainioiv  Mine.  Owners.  T.  C.  Quiu  and  Newton  Gordon,  Hawkins- 
ville.  A  good  prospect  of  free  gold  was  reported  in  a  crosscut  90  feet 
long.  50  feet  below  the  surface.     Some  work  was  done  in  1922-23. 

Bibl:  Cal.  State  ilin.  Bur.  R.  XVIII,  p.  733;  XIX,  pp.  58,  93. 

Red  Eill  Mine.  In  Sec.  4.  T.  45  X..  R.  7  W.,  five  miles  north  of  Yreka. 
It  was  formerly  a  small  producer,  ore  from  a  narrow  vein  having  been 
hauled  to  Yreka  for  milling. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  839. 

Reeder  Group.  In  Sec.  8,  T.  46  X..  R.  7  W.,  in  Fools  Paradise  district 
6^  miles  southwest  of  Horubrook.  Reeder  produced  considerable  gold 
from  pockets,  -working  alone.  The  total  output  previous  to  1914  was 
estimated  at  $50,000. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  840. 

Robinson  Gulch  Prospect.  In  Sec.  18.  T.  40  X..  R.  10  W.  A  pocket 
mine,  not  recently  active. 

Bibl :  Cal.  State  ]\lin.  Bur.  R.  XIV.  p.  840. 
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Roiiiiiiifi  (Quartz  Prospect.  Owner,  Southern  Paeifie  Company.  Lessee 
wiHi  (i])ti/)n,  I'.  R.  Kelsey  et  al.  In  See.  I'i),  T.  40  N.,  R.  7  W.,  five  miles 
east  (if  Callaliaii  and  "21  miles  from  Gazelle.  In  October,  1925,  a  cross- 
cut liad  reached  a  length  of  100  feet  and  it  was  expected  would  have  to 
lie  run  90  feet  farther  before  cutting  a  vein  which  prospected  well  on 
the  surface.  A  Huntington  mill,  a  5-stamp  mill  from  the  Chapman 
prospect  and  a  rod  mill  have  been  taken  to  the  property. 

Schroeder  Mine.  It  is  in  Sees..  17  and  18,  T.  45  N.,  R.  8  W.,  7  miles 
West  of  Yreka.  It  was  extensively  developed  by  adits  30  years  ago  and 
ore  was  milled  in  a  10-stamp  steam  power  mill.  It  contains  5  patented 
claims,  most  of  the  work  having  been  done  on  the  Rosalie  vein.  Some 
prospecting  work  was  being  done  in  1925,  with  a  small  crew. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIII,  pp.  424,  425. 

Scioc  Mine.  Owners,  S.  P.  Bentlev  et  al.,  Fort  Jones.  It  is  Min. 
Surv.  4016  in  Sec.  13,  T.  43  N..  R.  10 'W.  in  Quartz  Valley  district.  A 
vein  1  to  2  feet  wide  has  been  prospected  by  a  shaft  68  feet  deep  with 
6S  feet  of  drifting.  There  is  a  2-stamp  mill  (1250-lb.  stamps),  a  rock 
breaker,  two  gasoline  engines,  ore  cars,  tank  and  pipe.  Water  is  scarce 
and  ore  has  to  be  hauled  200  yards  to  mill.  Reported  to  show  good  ore 
in  face.     One  man  employed  in  1925. 

Sisliyou  Gold  Mines  Co.,  R.  M.  Snyder,  president  and  Mrs.  Anna 
Davis,  secretary,  2045  p]ast  70th  street,  Chicago,  111.  The  holdings  com- 
prise 4  claims,  three  of  which  were  bought  from  E.  W.  ilorgan.  They 
are  on  Horse  Creek  8  miles  above  the  mouth.  The  development  work 
consists  of  a  crosscut  reported  to  be  335  feet  long,  12  feet  of  drifting  on 
one  vein  and  40  feet  on  another.  Equipment  consists  of  a  10-stamp 
Straub  mill,  a  tractor,  two  old  trucks  and  a  pump  to  raise  water  from 
the  creek. 

t^lhn-  Jim  Quartz  Mine.  Owner.  (1.  G.  Skillen,  Sawyers  Bar.  One 
claim  on  west  fork  of  Whites  Gulch,  two  miles  by  trail  upstream  from 
the  mouth,  and  five  miles  east  of  Saw>'ers  Bar.  A  vein  varying  in 
width  from  two  inches  to  two  feet,  averaging  one  foot,  and  striking 
nearly  north  between  quartzite  and  schist  walls,  was  worked  through 
a  tunnel  200  feet  long  and  a  raise  to  surface  giving  80  feet  of  backs. 
Ore  to  the  amount  of  about  100  tons  was  reported  by  the  owner  to  have 
averaged  -$20  a  ton.  It  was  worked  in  an  arrastra  with  a  capacity  of  one 
ton  in  24  hours,  which  was  operated  by  a  water  wheel  23  feet  in 
diameter.  Cost  of  mining  and  milling  was  .$5  a  ton  or  more.  No  ore 
has  been  crushed  for  several  years. 

Snoivfia.ke  (formerly  Bear  Den)  and  Little  Gem  Quarts  Claims. 
Owner,  James  Cavanaugh.  Rollin  P.  0.  The  claims  are  on  Eddys 
Gulch  adjoining  the  Boss  iline,  4^  miles  from  Sawyers  Bar.  The 
Snowflake  claim  has  been  worked  in  succession  by  Stent,  Behnke 
and  Cavanaugh,  and  has  produced  .$8,000  or  more,  the  last  work  by 
the  latter  having  yielded  a  few  tons  of  ore  paying  $23  a  ton  in 
free  gold  in  an  arrastra.  The  vein  ranges  up  to  2|  feet  wide  and 
strikes  north.  The  Little  Gem  is  a  fractional  claim  400  feet  long  on 
which  little  work  has  been  done, 
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Uncle  Sam  Consolidated  Quartz  Mine.  Owner.  Sheffield  Estate, 
address  Ed.  Sheffield.  Greenview.  Sixty  acres,  patented,  on  divide 
between  headwaters  of  Counts  Gulch  and  Whites  Gulch,  elevation  5000 
feet,  and  seven  niiles  by  road  and  trail  from  Sawyers  Bar.  This  was 
one  of  the  older  quartz  mines,  located  in  1873  and  for  many  years  a 
satisfactory  producer,  though  idle  in  recent  years. 

The  mine  was  opened  by  a  .series  of  crosscut  adits  from  120  feet  to 
550  feet  long,  with  drifts  on  the  vein  for  a  maximum  length  of  420 
feet.  The  vein  strikes  N.  20°  E.  and  dips  45°  to  60°  SE.,  and  is  reported 
to  have  averaged  3|  feet  in  width  between  'porphyry'  hanging  wall 
and  'slate'  footwall.  Early  reports  state  the  ore  yielded  $18  to  $20 
a  ton  in  free  gold  down  to  the  500-foot  level  (364  feet  deep),  where 
the  percentage  of  sulphides  was  three  per  cent  to  five  per  cent.  Ore 
was  crushed  in  an  8-stamp  mill,  operated  by  water  power  only  during 
a  .short  season  in  spring,  due  to  small  supply  of  water  at  this  elevation. 

Vnion  Mine  (formerly  Central  or  Evening  Star).  Owner,  RoUin 
Mining  Company.  Address  Ben  Daggett,  or  Leslie  Daggett,  Black 
Bear.  Comprises  two  quartz  locations  one  mile  south  of  Rollin  and 
between  Klamath  and  ^Mountain  Laurel  ^Mines,  at  an  elevation  of  3900 
feet.  Lease  and  option  to  purchase  held  by  Albert  Ford.  10  Clifton 
avenue,  San  Jo.se,  and  C.  H.  ^Valters,  465  ^Marshall  street,  San  Jose. 

This  mine  was  a  producer  years  ago,  having  a  record  of  $79,000  pro- 
duction from  7000  tons  of  ore.  The  surface  of  claims  is  a  steep  slope 
facing  north  near  the  head  of  Eddys  Gulch,  and  the  claims  are 
separated  on  the  north  from  the  Mountain  Laurel  and  on  the  south 
from  the  Klamath  iline  by  gullies  which  probably  mark  the  courses  of 
faults.  It  seems  nearly  certain  that  all  three  mines  are  on  segments  of 
the  same  fissure,  or  closel.v  parallel  fissures. 

The  outcrop  of  the  Central  vein,  striking  nearly  north,  was  worked  for 
a  length  of  6(M)  feet.  Cro.sscut  adits  were  run  later,  the  pi'incipal  one 
cutting  the  vein  160  feet  from  the  portal  on  Union  Claim.  A  drift  south 
from  here  for  250  feet  on  vein  is  still  accessible  for  175  feet.  It  gave 
backs  of  80  feet  on  the  vein,  which  has  been  stoped  out  nearly  to  surface 
except  for  one  block  about  90  feet  long.  The  vein  here  dips  18°  to  24° 
E.  and  is  two  feet  to  six  feet  or  more  in  width.  The  hanging  wall  is 
black  slaty  schist,  containing  considerable  graphite,  and  frequentl.v 
much  twisted  and  broken.  The  footwall  is  a  decomposed,  light-colored 
dike  rock,  common  in  the  mines  of  the  district.  On  the  .south  side  above 
drift,  the  hanging  wall  portion  of  vein,  which  is  two  to  three  feet  wide, 
and  separated  from  footwall  portion  by  gouge,  has  been  stoped.  There 
remains  on  footwall  an  equal  or  ereater  width  of  vein  containing  quartz 
and  brecciated  fragments  of  slate.  The  vein  has  also  been  underhand 
stoped  for  about  70  feet  on  strike  and  40  feet  on  dip.  In  the  north  drift 
which  is  70  feet  long,  the  vein  is  broken  and  narrow  at  the  face.  The 
dip  of  vein  on  this  side  suddenly  steepens  and  it  was  followed  down 
25  feet  or  more  by  a  winze,  now  full  of  water  but  said  to  .show  11  inches 
of  good  ore. 

Southward  beyond  the  stoped  ground  a  drift  said  to  be  1100  feet  long 
was  run  in  search  of  the  northward  extension  of  the  Klamath  ore 
shoot,  but  this  was  not  found.  This  is  in  the  Union  Extension  claim. 
Near  the  north  end  line  of  I'liiim  claim  a  winze  20  feet  long  show.s  a 
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vein  li  feet  wide  composed  of  quartz  and  'slate'  ribbon  rock.  Near 
this  end  also  a  crosscut  was  run  500  feet  east  but  faileil  to  develop  ore. 

It  ai)i)ears  from  observations  of  the  steep  topography,  and  the  under- 
ground geologic  conditions,  that  the  developed  portions  of  this  and 
nearby  veins  in  the  same  formation  may  be  sections  which  have  been 
bent  over  nearly  tlat  and  perhaps  broken  away  from  the  remaining 
deeper  sections  of  veins  that  were  originally  much  steeper  in  dip. 
Movement  of  tlie  mountain  mass  in  a  northwesterly  direction  due  to 
gravity,  would  account  for  such  a  result,  and  the  heavy  gouges  in  the 
several  mines  would  indicate  that  such  movement  is  continuing. 

At  one  time,  40  years  ago,  there  was  a  4-stamp  mill  on  the  property 
but  there  is  no  equipment  now.    The  ore  in  sight  is  low  grade. 

Vesa  Creek  Pocket  Mine.  Owners,  Harry,  Joseph  and  E.  Davidson. 
ThLs  is  on  Vesa  Creek,  a  tributary  of  the  Klamath,  12  miles  from 
Yreka.  The  owners  have  produced  several  thousand  dollars  from  it  in 
recent  years. 

Victoria  Quartz  Prospect.  Owner,  L.  H.  Brown,  Dunsmuir.  This 
contains  40  acres  in  Sec.  6,  T.  39  N.,  R.  3  W.,  1-i  miles  east  of 
Mott.  There  are  said  to  be  thirteen  veins  on  the  claims,  carrying  gold, 
silver  and  copper.  Several  hundred  feet  of  prospecting  and  develop- 
ment woi'k  has  been  done. 

Bibl:  Cal.  State  Mm.  Bur.  R.  XVII,  p.  535. 

Victory  Gold  Mines  Company.  A.  M.  Buley,  president.  Office  1104 
Pacific  Mutual  Building,  Los  Angeles.  John  Nefroney,  general  man- 
ager. The  companv  claims  11  unpatented  (|uartz  locations  in  sections 
16,  17  and  20,  T.  40  N..  R.  10  W.,  and  also  owns  the  Advance  Mine 
(which  see,  ante),  adjacent  to  South  Fork  of  Russian  Creek  three 
miles  by  road  from  Finley  Camp  and  22  miles  from  Etna  Mills  by  road. 
The  property  extends  from  South  Fork  of  Russian  Creek,  elevation 
3400  feet  to  top  of  ridge  between  the  two  forks,  nearly  2000  feet 
higher.    Gazelle,  the  nearest  railroad  point,  is  52  miles  east. 

Geological  conditions  are  similar  on  these  claims  as  far  as  opened, 
to  those  noted  under  Advance  and  Hardserabble  properties.  Several 
belts  of  black  schist,  up  to  50  feet  wide,  striking  north  to  N.  20°  E. 
and  dipping  steeply  to  the  west,  cro.ss  the  property.  Three  of  these 
noted  by  the  writer  carry  qi;artz  stringers  and  narrow  veins  running 
mostly  parallel  to  the  strike  of  the  schist,  and  other  such  belts  are 
reported  on  the  property,  but  were  not  visited  on  account  of  lack  of 
time.  This  series  of  schist  belts  has  been  opened  at  intervals  on  the 
Victory,  Hardserabble  and  Advance  claims  for  nearly  a  mile  along  the 
strike,  showing  in  place  on  all  three  properties  with  a  pi-aetieally 
identical  strike  and  dip.  The  numerous  dikes  interbedded  with  the 
schist  are  prominent  and  are  usually  to  be  seen  in  the  workings  on 
the  hanging  wall  side  of  those  .sections  stated  to  carry  the  best  ore. 
Some  of  these  dikes  carry  noticeable  amounts  of  pyrite.  The  black 
.schist  is  probably  derived  from  an  older  series  of  intrusive  rock  of 
basic  character,  with  associated  beds  of  limest(me,  and  due  to  its 
structural  weakness  became  the  locus  for  shearing  movements  and  for 
the  deposition  of  quartz,  calcite  and  gold  of  the  ore  after  or  con- 
temporaneous with  the  injection  of  the  later  dikes,  which  are  of 
several  generations.     This  older  schist  series  has  been  considered  by 
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some  writers  '  to  be  a  series  of  metamorphosed  sediments  of  Algoukian 
age:  Professor  J.  P.  Smith  has  grouped  them  all  as  "pre-Cainhriaii 
metamorphics"  belie^Tiig  them  to  be  partly  igneous  in  origin.  In  this 
particular  locality,  they  are  notably  high  in  hornblende,  occasionally 
show  some  graphite,  and  considerable  calcite  is  in  evidence. 

Most  of  the  work  has  been  on  the  Bluebird  ledge.  Tunnel  Xo.  1  is 
250  feet  long.  150  feet  below  the  apex,  and  Tunnel  No.  3  is  220  feet 
long  with  short  crosscuts,  and  is  400  feet  below  Xo.  1.  Two  other 
short  tunnels  and  several  short  open  cuts  have  been  opened  along  the 
strike,  all  this  work  being  on  the  north  side  of  South  Russian  Creek. 
A  great  number  of  assay.s  are  on  file  in  the  company's  records  show- 
ing high  values,  but  as  far  as  could  be  learned  the  method  of  sampling, 
and  a-ssaying  has  not  been  .siich  as  to  show  average  values  of  the  widths 
of  ore  claimed,  which  range  from  three  feet  to  40  feet.  A  portable 
gasoline  driven  air  compre.ssor  has  been  installed  at  Xo.  3  adit  as  the 
rock  in  depth  becomes  hard. 

On  Sourdough  claim,  east  of  above,  work  was  done  >"ears  ago  and 
a  few  tons  of  ore  packed  to  the  Lanky  Bob  mill  in  Whites  Gulch  is 
said  to  have  paid  $37  a  ton.  There  are  adits  175  and  160  feet  and 
a  shaft  55  feet  deep,  said  to  show  a  vein  four  feet  wide,  also  a 
crosscut  300  feet  long  and  considerable  drifting  on  the  vein.  On  the 
Peerless  claim  two  cros.scuts.  92  feet  and  110  feet  long,  running 
toward  the  Bluebird  ledge  have  not  .vet  reached  it.  On  Lena  and 
Pauline  claims  assessment  work  only  has  been  done.  On  the  Humming 
Bird  over  200  feet  of  work,  including  a  .shaft  79  feet  deep,  and  a  cross- 
cut 120  feet  long,  is  .stated  to  have  been  done.  Crosscuts  have  been 
started  on  Hardscrabblc  Extension  Xo.  1  and  Xo.  2  claims.  On 
Marietta  claim,  on  the  Queen  vein  near  the  oflSce,  a  black  schist  belt 
50  feet  wide  has  the  usual  dip  and  strike,  carries  <juartz  stringers  and 
pans  free  gold  at  the  surface,  but  no  work  has  been  done  on  it. 

The  widespread  distribution  of  gold  on  these  three  ad.joiuing  gi-oups 
of  claims  makes  the  area  an  interesting  one,  and  it  is  to  be  regretted 
that  no  system  of  sampling  and  a.ssaying  has  been  adopted  to  show  the 
operators  the  tonnage  and  value  claimed  to  be  in  sight,  although 
probably  hundreds  of  random  a.ssays  have  been  made.  Xo  work  was 
being  done  on  this  property  October  29th,  but  an  early  renewal  of 
operations  was  planned. 

The  property  is  equipped  with  a  buukhouse  of  20  rooms,  boarding 
house,  garage,  machine  shop,  carpenter  shop,  office  and  smaller  build- 
ings, all  new  and  well  made.  A  new  electric  power  line  15§  miles 
long  from  Etna  Mills  has  recently  been  completed  to  the  property, 
also  1^  miles  of  secondary  line.  A  second-hand  30-stamp  mill  has 
been  brought  to  the  claims,  but  not  yet  erected,  as  no  building  has 
been  provided  for  it.  There  are  al.so  in  storage  on  the  property 
an  electric  locomotive,  30  ore  cars,  electric  hoist,  40  electric  motors 
ranging  from  4  to  125  h.p.  and  a  great  quantity  of  other  equipment  and 
supplies.  A  Sullivan  compre.ssor,  capacity  680  cu.  ft.  per  min.,  has 
been  installed,  with  125-h.p.  motor,  and  another  of  460  cu.  ft.  per  min. 
capacity  is  in  storage,  and  company  has  three  trucks  of  3^,  2J  and 
1  ton  capacity. 

'Hershey,  O.  H..  Am.  Geologist,  Vol.  27,   No.   4.  pp.  22o-245. 
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Water  rights  are  claimed  on  South  Russian  Creek  and  Masiek  Creek. 

Wanda  Group.  Owner.  O.  L.  Palmer.  Forks  of  Salmon.  Corapri.ses 
three  claims  on  Grahams  Gulch,  tribntaiy  of  South  Fork  of  Salmon 
River,  about  seven  miles  southeast  of  Forks  of  Salmon,  by  trail. 

A  ([uartz  vein  from  a  few  inches  to  six  feet  wide  has  been  pros- 
pected bv  an  adit  and  two  shallow  shafts,  showing  an  average  of  four 
feet  of  ."luartz.  In  the  fall  of  192-5  Palmer  was  reported  to  have 
about  IWt  tons  of  ore  out  ready  for  crushing  and  twice  as  much  in 
sight.  He  contemplated  the  building  of  an  arrastra.  Water  is  avail- 
able from  Indian  Creek  or  the  river. 

Wilson  Brothers  Prospect.  Owners,  Wilson  Bros.,  Sawjers  Bar. 
There  are  two  quartz  locations  on  the  west  side  of  Eddys  Gulch, 
near  Rollin  P.  O.,  at  an  elevation  of  3400  to  3500  feet,  and  3*  miles 
by  road  south  of  Sawjers  Bar. 

Several  short  adits  have  been  run  to  develop  a  quartz  vein  similar 
geologically  to  those  in  the  Ida  May,  Central  and  other  mines  nearby. 
The  lowest  adit  Ls  about  150  feet  long,  of  which  36  feet  of  drift  follows 
a  vein  from  a  few  inches  to  three  feet  wide,  in  black  slatj-  schist  and 
on  the  contact  of  schist  and  a  light  colored  dike.  The  vein  strikes  X. 
70^  E.  here  and  dips  south.  Forty  feet  higher,  a  .second  adit  was  nm 
about  170  feet,  and  about  36  feet  is  on  the  vein,  which  strikes  nearly 
due  east  and  dips  65"  south.  In  the  upper  adit,  which  is  25  feet  above 
the  second,  and  is  on  the  vein  for  100  feet,  the  vein  is  enclosed  between 
a  hea\'y-.  broken  lens  of  schist  on  the  hanging  wall  and  dike  or  '  cab '  on 
the  footwall. 

The  property  is  equipped  with  a  2-foot  Chili  mill  and  6-inch 
rock-breaker,  operated  by  3-h.p.  gasoline  engine.  A  total  of  130  tons 
of  ore  is  reported  to  have  yielded  the  owners  .$2,000. 

Wood  Gold  Prospect.  Owners.  Sam  K..  Stanley  and  Mrs.  J.  C. 
Wood.  Mrs.  Lena  Hibbard  and  E.  L.  Brier,  of  Seiad  P.  O.  This  is  a 
sroup  of  sis  quartz  claims  on  Thompson  Creek,  ten  miles  by  trail  from 
the  mouth.  Thompson  Creek  enters  the  Klamath  River  65  miles  from 
Hombrook  by  road.  The  claims  were  not  visited,  but  .samples  shown 
carr\-  pyrite,  galena  and  free  gold.  A  prospect  adit  had  reached  a 
depth  of  about  100  feet  late  in  1925.  The  vein  is  reported  to  be 
eighteen  inches  to  two  feet  wide.    There  is  no  equipment  on  the  claims. 

Gold   Mines   (Placer). 

Since  the  pa.ssage  of  anti-debris  legislation,  and  the  decision  of  Judge 
Sawj'er  which  put  a  stop  to  hydraulic  mining  in  the  Sien-a  Nevada 
Mountains  in  1880.  Siskiyou  County,  whose  rivei-s  are  nonnavigable  in 
their  entire  lengths,  and  drain  little  arable  land,  has  shared  with 
Trinity  County  the  distinction  of  being  the  scene  of  all  varieties  of 
placer  mining.  Besides  the  advantage  of  being  able  to  dump  debris 
into  the  rivers  unhindered,  the  placer  miners  of  this  county  generally 
are  able  to  get  a  good  water  supply,  and  have  little  trouble  from  rival 
claimants,  snch  as  power  companies  and  irrigation  and  municipal 
water  di.stricts,  which  in  the  central  part  of  the  state  have  nearly 
completed  the  appropriation  of  available  water  in  the  mountains.   Since 
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the  world  war  increased  operating  costs,  and  also  due  to  a  succession 
of  dry  years,  placer  mining  even  in  this  favored  region  ha.s  not 
flourished  as  it  did  formerly.  Of  cour.se  this  is  due  partly  to  the 
exhau.stion  of  much  good  ground,  but  it  is  a  fact  that  there  remain  in 
the  county  .several  thousand  acres  of  placer  mining  ground. 

The  Klamath  and  Salmon  rivers  have  been  and  continue  to  be  the 
principal  placer  mining  di.stricts.  The  geology  of  their  bench 
deposits  has  been  covered  elsewhere  herein.  It  is  worth  noticing  that 
the  richest  di.stricts  have  been  in  sections  where  gold  can  be  traced  to 
a  nearby  local  .source.  The  Hamburg  Bar  Diggings,  below  the  mouth 
of  Scott  Eiver,  which  was  enriched  from  Scott  Bar  downstream  by 
a  seam  belt;  and  the  North  Fork  of  Salmon  Eiver  westward  from  the 
mouth  of  Eddys  Gulch,  which  dumped  into  the  river  millions  in 
gold  from  the  quartz  veins  which  were  eroded  into  its  upper  branches, 
are  striking  examples  of  this.  Local  bedrock  conditions,  where  wide 
belts  of  .soft  rock  cro.ss  the  river  and  are  followed  by  hard  reefs,  have 
promoted  the  meandering  tendency  of  the  stream,  aiding  the  forma- 
tion of  a  sei-ies  of  bars,  benches  and  back  channels.  The  latter  con- 
dition may  be  present  without  the  former,  resulting  in  accumulation 
of  considerable  low  grade  gravel,  or  spotty  values,  as  in  some  sections 
l)etween  Hamburg  and  Happy  Camp.  A  third  .set  of  conditions, 
where  the  river  takes  a  course  parallel  to  the  general  direction  of 
scliistosity  of  the  country  rock,  results  in  the  erosion  of  a  .steep,  rocky 
canyon,  with  bench  and  bar  deposits  small  or  lacking.  This  latter  con- 
dition exists  downstream  from  Happy  Camp  to  Orleans. 

Gravel  mining  along  the  Klamath  River  has  been  quiet  of  late,  but 
there  is  considerable  new  material  to  record  herein  regarding  prop- 
erties not  previoxisly  covered  in  the  Bureau's  reports.  ^lore  activity  is 
to  be  noted  on  the  Salmon,  where  a  number  of  properties  are  work- 
ing by  the  hydraulic  process.  Scott  Bar  and  \-icinity  give  promise 
of  some  work  besides  the  Quartz  Hill  operations,  where  a  pocket  mine 
in  the  seam  belt  is  being  hydraulicked.  The  districts  of  Beaver  Creek, 
Little  Humbug,  Callahan  and  Quartz  Valley  show  small  scale  opera- 
tion when  water  is  available. 

Ahel  W.  Cook  Placer  Mine  (Big  Nugget  P.  .¥.).  Owner,  Abel  W. 
Cook.  Oak  Bar.  Thi.s  comprises  four  placer  claims  of  20  acres  each 
on  Horse  Creek,  including  its  bed  and  bars  for  one  mile  in  length, 
lieginning  five  miles  by  road  above  the  mouth.  It  is  42J  miles  by  road 
from  Hornbrook,  and  at  an  elevation  of  1950  feet. 

The  deposit  is  loose  stream  gravel  nine  feet  deep  on  the  upper  end 
of  mine  and  70  to  80  feet  wide.  The  creek  is  said  to  have  remained 
unworked  on  account  of  the  lack  of  grade  and  dump.  Most  of  the 
pay  is  in  the  lower  part  of  gravel  in  the  stream  channel,  but  all 
carries  some  gold  and  some  nuggets  up  to  $18  each  have  been  found. 
Cook  ha.s  been  on  the  property  three  years  and  has  stripped  the  top 
gravel  preparatory  to  mining  with  a  self  .shooter  to  bedrock.  The 
top  gravel  is  said  to  have  paid  60  cents  a  yard.  Water  is  taken  from 
the  creek  a  short  distance  above  the  claims.  The  only  e(|uipment  is 
sluice  boxes  and  hand  tools. 

Anderson  Placer   (see  Joubert  Placer  Mines). 

Abe  Lincoln  Placer  Mine  is  on  the  south  side  of  Klamath  River 
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nearly  opposite  tlie  Portuguese  Mine  and  lias  l>eeu  worked  a  little  \>y 
the  same  eompiiiiy.  It-  is  a,  gravel  covered  heneli  having  a  length  of 
about  900  feet  along  the  river  and  a  width  of  150  feet.  The  gravel  is 
ten  feet  deep,  with  as  much  as  60  feet  of  overburden.  The  front  rim 
is  said  to  have  paid  when  piped  off  some  years  ago  for  a   width  of 


Lincoln   gravel   prospect   on   Klamath   River, 
Seiad  Valley. 


50  feet,  but  one-half  aere  piped  by  the  pre.sent  company  yielded 
only  about  $1,000.  They  have  also  drifted  for  400  feet  along  bedrock, 
finding  a  very  narrow,  thin  paystreak.  Bedrock  is  25  feet  above  the 
present  river.  The  small  hydraulic  outfit  uses  water  from  Portuguese 
Creek. 
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Ballingal  Placer.  Owner,  R.  F.  Balliiig;il,  ('allalWn.  Iiichules  several 
placer  claims,  unpatented,  at  the  jiuieti(m  of  Jackson  (h-eek  with  the 
South  Fork  of  Scott  River,  six  miles  south  of  Callahan,  4^  miles 
of  the  distance  beincj  over  a  good  road  and  the  balance  trail.  Ele- 
vation is  -tOOO  feet  or  more.  The  gravel  lies  between  the  two  streams 
and  may  have  been  deposited  by  either  of  them  when  at  a  higher 
level.  The  bank  is  of  moderate  depth  without  overburden  and 
there  is  a  fairly  good  dump.  There  are  some  large  boulders, 
characteristic  of  this  section  of  the  river,  where  the  size  of  the  wash 
is  out  of  all  proportion  to  the  present  size  of  the  streams.  A  derrick 
would  be  required  to  handle  these  iKudtlers.  The  gravel  is  free  wash 
and  has  been  ground  sluiced  in  a  small  way  by  the  owner,  who  has 
realized  a  small  yearly  return  in  coarse  gold  but  has  been  able  to 
handle  only  a  very  little  gravel.  Water  is  available  under  good  head 
for  hydraulicking  and  there  are  .several  acres  that  could  be  worked  in 
the  one  piece,  with  other  similar  areas  on  the  claims.  Be.sides  ground 
sluicing,  Ballingal  has  done  considerable  prospecting  underground 
with  drifts.  Parts  of  this  ground  were  drifted  in  the  earlier  days 
when  Callahan  was  a  thriving  placer  mining  camp. 

Bibl :  Cal.  State  ^lin.  Bur.  R.  XX.  p.  180. 

Baric  House  Creek  Placer.     In  Oak  Bar  district.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  844. 

Beaudrij  Placer  Mine.  In  Sees.  3.  11,  84,  35,  30,  26,  2  and  23,  T. 
39  and  40  N.,  R.  8  and  9  W.,  in  Callahan  district  on  and  ad,jacent 
to  South  Fork  of  Scott  River,  one  mile  southea.st  of  Callahan.  Owner, 
Madam  Angele  Bazet,  4  Laguna  Street.  San  Francisco. 

This  is  the  largest  mining  property  in  the  district,  containing  640 
acres  of  patented  land  and  controlling  sufticient  water  from  the  river 
and  nearliy  tributaries  for  large  scale  hydraulic  mining.  No  mining 
has  been  done  since  the  war.  The  property  contains  several  old  claims, 
worked  in  whole  or  in  part  many  years  ago  by  the  predecessors  of 
the  present  owner,  and  also  a  considerable  area  of  unworked  ground. 
The  bedrock  is  schist  and  the  gravel  20  to  60  feet  deep,  and  values 
are  spotted..  Ditches  15  miles  and  two  miles  in  length  respectively, 
from  South  F'ork  of  Scott  Rivei-  and  Wildcat  Creek  have  been  kept 
in  fair  shape  during  the  last  period  of  idleness.  There  are  several 
thousand  feet  of  iron  pipe  and  other  hydraulic  e(|uipment  and  several 
buildings  on  the  property. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  844:  Bull.  92,  p.  99. 

Belle  Josephine  {Slide  Creek).  Owner  A.  E.  Westover,  Callahan. 
Ciintain.s  160  acres  on  Slide  Creek,  six  miles  southwest  of  Callahan 
in  Sec.  14,  T.  39  N.,  R.  9  W.  Is  partly  virgin  ground  and  partly  old 
ilaiius  worked  years  ago.    Leased  with  option  in  1925. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  844. 

Big  Benel.  Owners,  II.  -I.  Barton,  James  Allen  et  al.,  Yreka.  Com- 
prises 120  acres  on  Klamath  River  two  miles  west  of  Oak  Bar. 
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This  is  thonght  to  be  a  section  of  old  eiiauiifl  covered  by  a  slide.  A 
tunnel  was  being  run  in  the  .sunnner  of  19-25  to  prospect  it.  Part  of 
the  ground  was  worked  by  J.  Ro.ss  Wade  several  years  ago. 

Big  SUde.     In  See.  19,  T.  46  N.,  R.  8  W. 
Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  S.'iH. 

Blaylock  t(-  .SV7(o?(  Placer  is  on  a  low  bar  of  Klamath  River  just  above 
Oak  Bar  on  property  belonging  to  ^Mrs,  Mott.  Two  men  have  been 
working  during  the  pa.st  season.  An  incline  has  been  sunk  into  the  old 
back  channel  and  some  production  was  said  to  have  been  made  during 
the  sea.son. 

Bloomer  Mine.  In  Sees.  33.  34,  T.  11  N.,  R.  7  E.,  six  miles  northwest 
of  Forks  of  Salmon,  and  contains  51  acres.  Owner.  Bennett  Company. 
George  Wm.  Smith,  manager.  Forks  of  Salmon. 

The  deposit  consists  of  from  20  feet  to  40  feet  of  gravel  in  an  old 
channel  covered  by  40  feet  of  clay  and  slide  material,  and  lying  about 
200  feet  above  the  present  river.  It  has  been  partly  worked  out  but 
has  been  idle  for  several  years.  A  supply  of  1000  inches  of  water  was 
obtained  from  Xordheimer  Creek  for  four  months  yearly,  and  the  early 
operations,  which  were  on  a  small  scale,  paid  well  as  the  ground  was 
easy  to  work  and  averaged  well  in  gold. 

Bibl:  Cal.  State  Min.  Bur.  R.  XI,  p.  426;  XII,  p.  278;  XIII,  p. 
390 ;  XIV,  p.  844. 

Blue  Gravel  {Black  Lead).  In  Sec.  32,  T.  45  N.,  R.  7  W.,  two  miles 
south  of  Yreka. 

P.ibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  S44. 

Blue  Hill.  In  Sec.  16,  T  45  N..  K.  10  W..  onr-hnlf  mile  s^iith  of 
Scott  Bar.     One  20  acre  claim,  idle. 

Bibl:  Cal.  State  Min.  Bur.  U.  XIV.  ]>.  S45. 

Blue  Nose  3Iiiie.  Owner,  Blue  Nose  Mines  C'oiupany,  Ulne  Nose 
P.  O.  Comprises  five  unpatented  claims  in  Sec.  5.  T.  13  N.,  R.  6  F,., 
n.  M.,  on  Klamath  River  18  miles  north  of  Souies  Bar. 

The  deposit  includes  four  benches  oi;  Klamath  River  about  60  feet 
apart.  The  gravel  is  loose,  medium  sized  and  about  20  feet  deep  with 
an  overburden  of  40  feet  of  country  rock  .slide  material,  largely 
serpentine.  The  claims  were  located  first  33  years  ago.  Norman  Carter 
sold  to  Donald  McPherson  and  the  latter  after  doing  a  very  little 
work  sold  to  the  company.  Water  from  Carter  Creek  through  three- 
fourths  mile  of  ditch  and  flume,  giving  430  feet  pressure  and  a  six 
months  run,  was  used,  and  in  1919  the  company  applied  for  45  cubic 
feet  per  second  of  the  water  of  T-Bar  Creek.  This  requires  a  dam 
and  three  miles  of  ditch.  Operations  have  been  on  a  small  scale  using 
two  No.  3  Giants  and  600  feet  of  .sluice. 

Boulder  Creek  Placer  (Fippen  ct  Hay  den  Mine).  Owners,  Fippen 
&  Hayden.  Callahan.  It  contains  60  acres,  unpatented,  three  miles 
by  road  and  trail  south  of  Callalian  on  Boulder  Creek. 

A  decomposed  dike  along  the  contact  of  serpentine  and  granite 
carries   seams   and   veins   of   quartz.      Some   rough   gold,   occasionally 
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C'oai-so,  has  been  recovered  from  liydraulie  mining  operations  in  two 
small  pits  opened  on  the  dike,  the  total  area  worked  being  perhajis 
two  acres.     The  total  production  has  been  small. 

The  property  is  equipped  with  150  feet  of  8-inch  and  11-inch 
pipe  and  one  small  giant.  Water  controlled  by  the  McKeen  Mine  is 
bought  for  $1  a  year.  The  mine  has  two  ditches,  of  which  the  lower, 
about  two  miles  long,  has  been  nsed  recently  and  the  upper  has  been 
allowed  to  go  to  ruin.  The  hank  is  getting  high  and  the  upper  ditch 
will  have  to  be  put  in  use  if  much  more  piping  is  to  be  done. 

As  mentioned  elsewhere,  there  is  also  a  prospect  of  lead  on  the.se 
claims. 

Ribl :  C'al.  State  Min.  Bur.  R.  XX,  p.  180. 

Boulder  Point.  Owner.  Joseph  \A"eeks,  Scott  Bar.  Little  or  no  work 
recently  on  account  of  lack  of  water. 

Bowersox  Mittc.  Owner,  W.  P.  Bowersox,  Somes  Bar.  In  Sec.  2, 
T.  11  N.,  R.  7  E.,  H.  M.,  at  Somes  Bar.  Contains  40  acres  partly 
worked  out,  with  20  feet  of  gravel.  It  has  been  woi-ked  on  only  a 
limited  scale  in  late  >ears. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  p.  845. 

Brazil.  An  old  placer,  80  acres,  in  Hawkinsville  district.  See.  11, 
T.  45  X..  R.  7  W.  Ground  sluicing  and  drift  mining  wa.s  done  for 
many  years.     Gravel  was  14'  deep. 

Bibl:  Cal.  State  Min.  Bur.  R.  VIII.  ]>.  iilL';  XIII.  p.  :^91 :  XIV, 
]).   85!t. 

Brown  &•  George  Mine.  Address  T.  II.  George.  Cecilvilli'.  Hydraulic 
|)i(i|)(ity  in  East  Fork  district. 

i;ii)l;   Cal.  State  .Min.  Bur.  R.  XII,  p.  -.m  :  XIV.  p.  845. 
Hnrn.s  I'larer  Mint    i  see  Joiibcrt  Placer  Mines). 

<'ani.pltell  Placer.  Owner.  II.  A.  Weed  et  al.  ^Mineral  Lots  42.  48. 
29,  46  etc.  in  T.  48  X.,  R.  10  W..  :W4  acres;  mineral  rights  to  Lots  5. 
6  and  7.  in  Sec.  11,  T.  43  X.,  R.  10  W.,  containing  47  acres,  and  ilineral 
Lot  45,  81  acres  in  Sec.  13.  T.  43  X.,  R.  10  W. 

This  is  in  Quartz  Valley  district  and  contains  a  large  part  of  the 
placer  ground  there.     It  has  not  been  operated  since  1910. 

Bibl:  Cal.  State   :\lin.  I5ur.  R.   XII.  p.  279;  R.   XIII.  p.  392:  R. 
XIV,   p.   845. 

Carpenter  and  Hohoison.  Owners.  S.  Carpenter  and  E.  ^l.  Robert- 
son, Cecilville.  Prospect  in  gravel  at  junction  of  East  Pork  and  South 
Fork  of  Salmon  River,  near  Cecilville. 

Cecilrille  (Sightman)  Placer  Mine.  Comprises  40  acres  on  Crawford 
Creek,  near  Cecilville.  A  small  producer  which  was  opei'ated  by  G.  H. 
Sightman  for  manv  vears,  using  one  giant  and  water  from  Crawford 
Creek. 

Bibl:  Cal.  State  :\Iin.  Bur.  R.  XIV,  p.  845. 

Clmsic  Hill.  In  Sec.  36,  T.  18  X..  R.  6  E..  H.  M.  This  mine  contain.5 
about   70    acres,    patented,    and    12    unpatented    placer    locations    are 
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elaiiued.  It  is  on  Indian  Creek  11  miles  by  road  north  of  Happy  Camp. 
Ill  proportion  to  yardage  handled,  it  was  perhaps  the  best  paying  mine 
in  the  district,  bnt  has  been  idle  many  years. 

The  deposit  mined  by  hydranlicking  is  the  upper  oxidized  and 
decomposed  portion  of  a  series  of  dikes  carrying  auriferous  quartz 
seanLS  and  limestone  in  serpentine.  This  series  is  one-half  mile  or  more 
wide  traversing  a  well-defined  saddle  about  N.  20°  E.  with  serpentine 
on  the  east  and  basic  dikes  and  mica  .schist  on  the  west.  When  the  bank 
became  high  in  the  later  years  of  mining,  operations  were  hindered  by 
the  serpentine  swelling  and  rising  in  the  cuts  faster  than  it  could  be 
piped  away  so  that  little  progress  eonld  be  made.  There  is  still  con- 
siderable ground  unmined. 

The  ditches  are  in  poor  shape.  One  six  miles  long  giving  enough 
water  for  one  large  giant  under  140  feet  head,  needs  a  number  of 
tiuines.  Another  nine  miles  long  lacks  two  miles  of  being  finished.  Both 
of  them  head  in  the  West  Fork  of  Indian  Creek  and  would  give  ample 
water.     There  is  little  equipment  and  one  building  on  the  claims. 

Canzetti  Placer  Mine.  On  upper  South  Pork  of  Salmon  Eiver,  Cecil- 
ville  district.  Leased  in  part  in  1922  to  Lewis  Roff,  Almon  Striekling, 
and  Archie  Farnsworth,  who  did  some  hydranlicking.  Later  reported 
leased  to  Thos.  Meloney  and  Grant  Bates.  G.  A.  Conzetti,  Cecilville, 
owner. 

Crapo  Placer  Mine.  Owner,  Bennett  Company.  George  Wm.  Smith, 
manager,  Forks  of  Salmon.  Contains  39  acres,  patented.  In  Sec.  11, 
T.  10  N.,  R.  7  E.,  three  miles  northwest  of  Forks  of  Salmon,  on  a 
high  bench  about  400  feet  above  Salmon  River.  Formerly  worked 
with  a  supply  of  1500  inches  of  water  from  Crapo  Creek,  and 
was  a  good  producer  but  has  been  idle  for  many  years.  The  gravel  was 
20  to  25  feet  deep,  with  20  feet  to  60  feet  of  clayey  overburden. 
Includes  the  Fort  Beyers  claim. 

Bibl:  Cal.   State  Min.   Bur.   R.   XI,  p.   427;  XIII,   p.  396;  XIV, 
p.  846. 

Croesus  Placer  Mine  (Hickey).  John  Teukert,  owner.  Sawyers  Bar. 
Contains  20  acres,  an  upper  bench  gravel  claim  on  North  Fork  of 
Salmon  River,  6i  miles  west  of  Sawyers  Bar.  The  gravel  is  covered 
with  a  heavy  overburden  and  carries  large  granite  boulders.  Teukert 
operates  it  as  an  hydraulic  mine,  using  water  from  nearby  gulches,  and 
the  season  is  short. 

Cronin  Placer  Mine  (see  Gallia  Placer  Mine). 

Davis  Consolidated  Mines.  Owner,  Estate  of  Reeves  Davis,  deceased. 
Address  W.  F.  Davis,  Executor,  427  J  .street,  Sacramento.  The  prop- 
erty contains  634  acres  of  patented  uround  and  265  acres  of  unpatented 
placer  claims  in  Sees.  2,  11,  10,  15,  16,  21  and  22,  T.  16  N.,  R.  7  E., 
H.  M.  The  holdings  extend  along  the  Klamath  River  nearly  three  miles, 
including  part  of  the  town  of  Happy  Camp,  and  placer  mining  grouuci 
on  both  banks  of  the  river  at  the  confluence  of  Indian  Creek.  Horn- 
brook,  the  nearest  railroad  point,  is  76  miles  easterly. 

Mining  began  on  the  river  frontage  of  this  property  in  1852,  when 
there  were  many  separate  owners  of  claims,  which  were  consolidated  in 
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1811!)  by  Rutgers  Van  Brmit  under  the  title  of  Oregon  Gold  Mining 
and  Water  Power  Company.  Among  the  early  ojierators  were  Raymond 
and  FAy,  who  are  stated  to  have  produced  !i^4(),00()  in  four  seasons  from 
Schoolhouse  Flat,  east  of  the  river;  and  Ah  Oek,  who  is  said  to  have 
produeed  ^lOU.OOO  from  the  ranch  portion  of  property,  a  mile  and  a 
half  downstream  from  Happy  Camp  on  the  west  side  of  the  river.  In 
three  .seasons,  1899-1902,  the  Van  Brunt  interests  worked  possibly  12i 
acres  by  hydraulicking.  and  produeed  about  $70,000.  The  projierty  was 
sold  to  Davis  in  1908.  During  his  operations  he  produced  .$72,091  from 
11.5  acres,  according  tf)  his  own  records,  (|Uoted  in  his  report  on  the 
propertv,  from  which  the  above  is  summarized.  Davis"  last  work  was 
done  in' 1919. 

The  gravel  deposits  upon  this  property  consist  of  a  series  of  three 
benches,  representing  former  levels  of  the  Pleistocene  and  Quaternary 
Klamath  River  having  nearly  the  same  gradient  and  course  as  the 
present  stream.  The  bedrock  is  soft  slaty  schist  and  the  three  benches 
of  gravel  are  10  feet.  80  feet  and  165  feet  above  the  present  river.  The 
grade  of  the  old  channels  is  15  feet  per  mile,  three  feet  more  than  in 
the  present  stream.  The  gravel  is  tight,  containing  some  boulders  up 
to  one-half  ton  in  weight,  and  in  places  has  been  found  cemented  to  the 
l)edioek  in  small  patches.  The  uppermost  bench  contains  MO  feet  of 
gravel,  of  which  the  lower  six  feet  carry  about  one-half  of  the  pay  ; 
above  this  is  a  layer  of  sandy  clay  and  fine  gravel,  two  feet  to  40  feet 
deep,  and  this  is  covered  by  red  clay  soil  .sometimes  up  to  40  feet  thick. 
The  deposit  on  the  second  bench  contains  about  20  feet  of  gravel  covered 
by  20  feet  of  sandy  clay,  and  the  first  bench  deposit  is  20  feet  deep. 
Remnants  of  the  first  Iieiich  occur  at  the  southwest  end.  and  part  of  the 
second  bench  at  the  northeast  end.  Davis"  work  was  all  dune  on  the 
third  bench,  on  west  side. 

Davis  stated  that  the  best  pay  and  coarsest  gold  from  the  third  bench 
was  found  in  a  series  of  gutters  or  sub-channels,  which  had  been  cut 
six  feet  to  ten  feet  deeper  than  the  rest  of  the  bedi'ock  on  tin-  bcnc-h.  He 
found  1'2  of  these  gutters,  all  parallel. 

Two  remaining  sections  of  gravel,  parts  of  the  first  and  third 
benches,  are  occupied  by  the  ranch  propert.v,  one  of  the  finest  of  the 
kind  in  the  count.v.  The  third  bench  here  is  fully  one-fourth  mile 
wide,  and  one-half  of  the  ranch  area  containing  60  acres  of  it  has 
been  prospected  by  drilling,  the  record  of  this  indicating  a  gold  content 
of  $5,290  per  acre.  There  is  claimed  to  be  a  total  of  500  acres  of 
unmined  gravel  on  the  property. 

Running  adits  across  the  channel  on  the  bedrock  or  as  near  it  as 
possilile  was  found  to  lie  the  most  reliable  wa.v  of  prospecting.  Pre- 
paratory to  mining,  all  brush  and  timber  was  cleared  ofl'  of  several 
acres  each  .season.  When  possible  it  was  also  desirable  to  pipe  off  in 
advance  the  red  clay  soil  overburden.  The  gravel  bank  was  undercut 
with  the  giant,  caved  and  driven  into  the  headrace  and  thence  into  the 
sluices.  Four  tons  of  dynamite  for  a  season's  run*  of  eight  acres 
were  used  to  break  up  boulders.  Sluice  boxes  were  three  feet  wide 
and  three  feet  deep,  set  on  a  six  inch  grade  and  paved  with  round 
pine  blocks  11  inches  thick.  Only  300  feet  of  sluices  were  used,  and 
there  was  no  iindercurrent,  so  there  was  probably  considerable  loss  of 
fine  gold.  As  the  outer  rim  of  the  old  channel  is  presei'ved,  it  was 
necessarv  to  run  sluice  tunnels  or  cuts  from  the  river  bank  above  the 
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lcv.4  (if  liii:h  wMtcr.  tliroujrli  tlir  rim  up  to  lln'  gravi'l  bank  on  a  j-'rad.' 
(if  six  inches  in  I'J  feet.  Such  tunnels,  to  make  availal)h'  rcniaininsr 
-niuud.  would  have  to  W  10(10  feet  to  -iDilO  fee!  lony. 

This  property  has  the  first  right  to  water  out  of  South  Koi-k  of 
Indian  Creek,  a  large  tributary  of  Klamath  River  entering  from  the 
north.  Sixteen  miles  of  ditch  and  flume  with  a  capacity  of  nearly 
:iOOO  miner's  inches  gives  a  head  of  206  feet  on  the  third  bench.  The 
dam,  ditch  and  tlume  have  been  neglected  for  several  years,  and  a 
large  sum  would  he  needed  to  rehabilitate  them.  If  this  supply 
were  fully  available,  a  maximum  season  of  eight  months  would  be 
possible  in  favorable  years.  The  waters  of  Doolittle  Creek  can  also  be 
turned  into  this  ditch  four  miles  from  the  mine.  A  ditch  two  miles 
in  length  from  Griders  Creek  was  originally  built  to  carry  1000  inches, 
but  is  also  in  bad  shape. 

The  property  is  e(|uipped  with  a  sawmill,  ranch  buildings,  and  a 
large  old  hotel  and  other  buildings  in  the  town  of  Happy  Camp. 
There  is  a  good  stand  of  timber  on  the  claims.  Mining  ef|uipment 
includes  3000  feet  of  large  diameter  pipe  and  two  sijihons  (on  ditch 
line),  and  .SOOO  feet  of  pipe  from  lo  inches  in  dianu'ter  down,  at  the 
mine. 

Dick  Morris  Plartr  (Joe  lidinus  Placer).     Owners,  J.  B.  Xowdesha 
and  Mrs.  S.  D.  Johnson.  Hamburg  Bar.    Contains  59  acres,  unpatented, 
■  in  Sec.  ;!5,  T.  46  X.,  R.  11  W.,  li  miles  west  of  Hamburg  Bar  on  the 
south  side  of  Klamath  River. 

This  is  a  high  bench  from  which  pei-haps  five  aci-es  have  been 
h.vdraulicked.  The  overburden  is  increasing  rapidly  to  the  south- 
ward. Most  of  the  pay  is  in  the  lower  part  of  the  bauk.  Water  for 
operating  is  scarce  as  the  property  has  only  a  second  right  to  water 
used  by  the  adjoining  Hammer  Mine.  One  giant  is  used  when  water 
is  plentiful.  The  present  ownei-s  may  drift  on  the  bedrock  if  no 
water  is  available  this  winter. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  .S4S. 

Doggctf  Mine.  Xear  Oak  Bar,  on  Klamath  River.  Worked  out 
by  A.  C.  Aiken  and  sold  as  a  ranch  in  1916. 

Dunniijan  Placer.  In  T-Bar  Creek  district,  36  miles  south  of  Ilaiijiy 
Camp.     Deposit  similar  to  Blue  Xose  property. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  848. 

Ea.sttirl;  .Mine.  Owner,  Reichman  ]\Iercantile  Company.  Fort  Jones. 
In  Sees.  7  and  8.  T.  43  X..  R.  9  W.,  in  Oro  Fino  district.  It  wa.^i 
formerly  a  good  producer  but  has  been  idle  for  fliany  years. 

Bibl:  Cal.  State  Min.  Bur.  R.  VIII,  p.  608;  XIII,  p.  398:  XIV, 
p.  848. 

Elliott  Placer  Mine  {Golden  Niiyget).  Contains  20  acres  on  Jackass 
Gulch  a  mile  and  a  half  from  Saw.yers  Bar.  The  gravel  bauk  was  15 
feet  to  40  feet  high  and  was  worked  years  ago  by  the  hydraulic  process, 
but  the  property  has  been  idle  in  recent  years  as  most  of  the  ground 
has  been  worked  off  and  there  is  no  equipment. 

Bibl:   Cal.  State  :\Iin.  Bur.  R.  XIV.  p.  848. 
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Fir  Tree  Placer  Mine.  Owner,  Bennett  Company  of  Forks  of 
Salmon.  One  20-acre  hydraulic  claim  on  Salmon  River  one  mile  west 
of  Forks  of  Salmon.  This  property  has  been  idle  a  great  many  years. 
The  company  is  planning  resumption  of  mining  the  present  season 
on  some  of  its  claims  in  this  vicinity,  and  at  the  forks. 

Forks  Placer  Mine  {MrNeals  Bar).  Owner,  Bennett  Company  of 
Forks  of  Salmon.  George  Wm.  Smith,  manager.  Comprises  50.78 
acres  at  and  near  Forks  of  Salmon.  Mining  has  been  done  on  the 
south  side  of  main  river  adjacent  to  McNeals  Creek  and  south  of  the 
confluence  of  the  two  forks  of  the  river.  Perhaps  three  or  four  acres 
have  been  hydraulicked  opposite  the  town,  aeros.s  the  river,  the  last 
work  having  been  done  bv  Forks  of  Salmon  Placer  Mining  Company 
in  1923-24. 


Forks  "1    s.ihiM.ii    Hiver  Hydraulic  Jlin.       ,:    r-n.^     .1    >    iin,,!,     -  ^  '        ■ 

The  gravel  is  30  feet  to  40  feet  deep,  mostly  fine  to  medium  size, 
free  wash,  with  few  large  boulders,  with  only  one  or  two  feet  of  soil 
overbm-den.  It  lies  on  the  first  bench  above  the  stream  and  has 
about  ten  feet  dump  directly  into  the  river,  which  in  this  district 
is  relied  upon  to  clear  itself  several  times  each  season  in  storm  periods. 
The  bedrock  is  schist  and  limestone. 

Six  miles  of  flume  formerly  used  to  bring  water  from  the  North 
Fork  to  Bonaly  jMine  was  being  repaired  (Oct.  1925)  to  bring  water 
upon  this  and  other  mines  of  the  Bennett  Company,  who  plan  to  work 
here  and  a  mile  farther  down  the  river  the  coming  season.  The  old 
company's  water  supply  was  3800  inches  with  a  season  of  ten  months. 
Bibl:  Cal.  State  Min.  Bur.  R.  XII,  p.  287;  XIII,  p.  401:  XIV, 
p.  849. 
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Frazier  Placer  Mine  (see  Wood  fill  and  Barry  Mine). 

Gallia  Placer  Mine  (formerly  Paddy  Cronin  Mine).  Owner,  A. 
Jaequemart.  320  Market  Street.  "Sau  Francisco.  E.  Jaequemart.  super- 
intendent. 8a^\Ters  Bar.  Property  contains  120  acres,  with  a  frontage 
of  one-half  mile  and  width  of  750  feet  along  the  north  bank  of  North 


Pipe  line,  Forks  of  Salmon  River  Hydraulic  Jline. 

Fork  of  Salmon  River,  and  a  20-acre  bench  claim  on  south  side,  4.6 
miles  by  road  west  of  Sawyers  Bar.     Elevation  1900  feet. 

The  deposit  on  north  side  is  a  back  channel  of  the  North  Fork,  little, 
if  any,  higher  than  the  present  stream.  It  is  covered  by  1^  feet  of 
barren   granite   sand   and   contains   some    large   boulders   of   granite 
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brought  in  from  the  uorth  side,  as  well  as  the  river  wash.  The  depth 
of  gravel  is  20  feet. 

The  mine  was  worked  in  a  small  way  only  in  the  past  because  of 
l&ek  of  water.  An  ample  water  supply  formerly  used  at  the  adjacent 
Red  Hill  IMiue  was  acquired  in  1924.  Four  thousand  inches  under 
315  feet  head  is  claimed  to  be  available  for  as  long  as  nine  mouths  in 
favorable  years.  The  supply  comes  from  Little  North  Fork  of  Salmon 
River,  through  four  miles  of  tiume  and  6200  feet  of  iron  pipe,  includ- 
ing one-fourth  mile  of  main  pipe  line,  from  24  inches  to  48  inches  in 
diameter. 

The  ground  is  worked  by  hydraulic  process,  using  two  bank  giants. 
,1  Hendy  hydraulic  elevator  and  a  dump  giant  to  clear  tailings  from 
in  front  of  the  sluices.  The  elevator  has  a  vertical  lift  of  34  feet  and 
the  elevator   giant   uses   l(!()(i   inelies   of   water.     The  capacity   is   250 


Photo  by  counesj-  of  Jacquemari  &  Son. 

cubic  yards  a  day.  Elevator  discharges  into  a  fliime  3'  by  5'  in  cross 
section  and  120  feet  long,  witb  improved  riffles  and  undercurrent. 
A  Peltou  wheel  operates  a  derrick  for  hoisting  boulders  from  the 
sump.  The  sluice  dumps  into  the  river,  which  disposes  of  accumulated 
tailings  in  periods  of  high  water.  Five  or  six  men  are  employed  and 
it  is  hoped  that  when  in  full  operation  the  ground  can  be  worked  for 
15  cents  a  cubic  yard.  E.  Jacfiuemart  reports  that  in  1924^25.  when 
operations  did  not  reach  full  time  on  accoiuit  of  various  delays  and 
ad.justments  incidental  to  new  work.  20.000  cubic  yards  were  mined 
which  paid  one  dollar  a  yard. 

The  property  is  well  equipped  with  several  new  dwellings,  shop 
buildings,  garage  and  electric  lighting  plant. 

Gearhart  Placer.  Owner.  H.  J.  Karton.  Yreka.  Contains  1-2<I  aere.<. 
along  Horse  Creek  for  a  length  of  one  mile,  beginning  four  miles  above 
the  mouth  of  the  ereek.  at  an  elevation  of  1850  feet.  Hornbrook  is 
41  miles  distant. 
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This  deposit  is  similar  to  tlic  Abel  W.  Cook  Mine  (which  see)  and  is 
nearby  and  downstream  from  it.  It  lias  been  worked  irregiihirly  in 
a  small  way  for  many  years.  Lately  tlie  diteh  '-ih  miles  long-  has  been 
allowed  to  <;■()  to  I'uin. 

Geesliati  diid  Killiur  I'huer  Mine.     Owners  dead,  property  idle. 

Bibl:  Cal.  State  ilin.  Bur.  R.  XIV,  p.  850. 

Gibson  Bar  Drift  Mine.  Owners,  Joe  Davidson  and  J.  J.  Skehan. 
Gottville.  A  20-acre  placer  claim,  unpatented,  in  SE|-  of  See.  6,  T. 
4()  N.,  R.  7  W.,  two  miles  east  of  Gottville  on  an  old  bar  of  Klamath 
Kiver. 


llydraulu  ■.  l.j'.ibT  .u  JatnuriiiuiL  U\di.ijli.j  iline,  five  inil.j-  w._-st  '..f  Sau\-.-rs 
Bar,  on  Salmon  River,  Siskiyou  County,  showing  method  of  installing  ele- 
vator, supply  pipe,  etc.  The  elevator  section  is  20  feet  long,  and  suction 
joint,  etc.,  9  feet.     Photo  by  courtesy  of  Jacquemart  &  Son. 

The  owners  were  sinking'  an  incline.  uMing  down  on  the  I'edrock  and 
had  reached  a  depth  of  60  feet  on  the  slope  or  36  feet  vertical  late 
in  October,  192.").  A  -1-h.p.  ga.s  engine,  Xo.  3  Hooker  pump  and  small 
hoist  were  in  use.  The  ground  is  sujiposed  to  be  mostly  virgin  on 
bedrock. 

(rohl  Bank  Placer  Mine  (see  Woaelfill  and  Barnj  Mine). 

Gold  Hill  Placer  Mine.  Owners,  Bigelow  Brothers,  Sawyers  Bar. 
Formerly  a  good  producer,  but  about  worked  out  and  idle.  Is  ad.iaeent 
to  Sawyers  Bar  townsite,  on  a  bench  of  North  Fork  of  Salmon  River. 

Bibl :  Cal.  State  I\Iin.  Bur.  R.  XIV,  p.  850. 

Gejld  Laif  Plaeer.  Owner.  Charles  Dillstrom.  Yreka.  One  placer 
location  in  Sec.  8,  T.  45  X.,  R.  8  W.  in  Hawkin.sville  district. 
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Tlie  gravel  has  a  maximum  depth  of  20  feet  and  is  sluiced  wth  water 
from  Long  Gulch,  but  the'  water  supply  is  limited,  and  little  has  been 
done  by  the  present  owner. 

Golden  Rvle  and  Scoil  Bar  CUiims.  Owners,  Turner  Brothers, 
Yreka.  '  Two  placer  claims  containing  40  acres  on  hillside  on  west 
side  of  Scott  River  at  Scott  Bar.  This  property  is  one  of  a  number  of 
so-called  'seam  diggings,'  on  a  belt  crossing  Scott  River  at  this  point. 
Part  of  the  ground,  reported  to  be  about  six  acres,  has  been  worked. 
Very  little  water  is  available.  The  Bilberry  Lakes,  about  an  acre  in 
area,  could  be  used  for  small  scale  work.  There  is  one  giant  and  400 
feet  of  9-ineh  and  15-inch  pipe  on  the  claims.     Idle. 

Grider  Mine.  In  Seiad  district,  on  Klamath  River  nine  miles  west 
of  Hamburg  Bar  in  Sees.  10,  11  et  al.,  T.  46  N.,  R.  12  W. 

Formerly  operated  as  a  hydraulic  mine,  but  has  been  idle  many 
years  and  was  recently  sold  to  Garrett  for  ranch  and  resort  purposes. 
It  contains  unworked  bench  deposits. 

Hammer  Placer.  In  See.  36,  T.  45  N.,  R.  11  W..  and  ad.ioining, 
one-half  mile  west  of  Hamburg  Bar.  Owners,  -Johnson  et  al..  Hamburg 
Bar.  This  is  a  bench  gravel  mine  on  south  side  of  Klamath  River. 
Has  been  worked  irregularly  in  late  years.  Water  is  obtained  from 
Kuntz  and  Mill  Creeks  through  tliree  miles  of  ditch,  and  there  is 
hydraulic  equipment  and  a  dwelling. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  851. 

lluoxicr  Hill  Placer  (Willard  Drift  Mine).  Owner.  J.  B,  X(>\\-.l.'sha, 
llamlmrg  Bar.  Twenty  acres,  in  See.  36,  T.  46  N..  R.  11  W.,  oiie-lialf 
mile  west  of  Hamburg  Bar  on  south  side  of  Klamath  River.  This  is  a 
high  bench  claim,  mo.stly  hydraulicked  years  ago  and  idle  the  past  111 
years.  There  is  no  water  right  or  outfit  for  hydraulicking  now.  hut 
Xowdesha  thinks  some  drifting  ground  remains.  An  adit  is  in  :?(l 
or  40  feet. 

Imperial  Heiglits  Miiu:.  Owner.  Ed  Hicke.v.  Sawyers  Bar.  Con- 
tains 40  acres,  on  North  Fork  of  Salmon  River  two  miles  west  of 
Sawyei-s  Bar.  Deposit  contains  20  to  80  feet  of  gravel  and  has  been 
warked  in  a  small  way  for  many  years  by  Hickey  as  a  hydraulic  mine, 
using  water  taken  through  a  ditch  from  Shiltos  Creek. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  852;  XII.  p.  2S4. 

Jouhert  Placer  Mines  I  fdriiierly  Peterson  Mine  and  includes  Win. 
Burns,  Anderson,  Late  Discovery.  David  Casey,  Upper  Manuel,  and 
Stevens  placer  claims).  It  is  being  purchased  by  L.  J.  Joubert  of  Saw- 
yers Bar  from  John  R.  Peter.son.  Contains  87  acres  of  which  about 
one-half  has  been  worked  by  ground  sluicing  and  hydraulii-king.  The 
property  extends  for  a  length  of  two  miles  along  Eddys  Gulch,  begin- 
ning 1500  feet  up.stream  from  the  Woodfill  and  Barry  Placer  Mine,  and 
is  2i  to  3  miles  from  Sawyers  Bar.    Elevation.  2500  feet. 

The  deposit  is  loose,  una.ssorted  gulch  gravel  (see  jihotograph), 
containing  )nanv  slabbv,  angular  rocks.  The  bedrock  is  mo.stly  .schist, 
some  of  it  black  and  slaty,  being  the  same  formations  found  in  the 
adjoining  quartz  mines.  The  bank  averages  40  feet  with  a  maximum 
height   of   60   feet,   of  which   about   25   feet   is   pay   gravel.     Large 
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rocks  are  stacked  by  a  derrick,  and  the  freshets  in  the  gulch  are 
relied  upon  to  carry  oft'  the  accumulated  tailings  below  the  boxes  two  or 
three  times  each  season.  A  supi)ly  of  4(i()  miner's  inches  of  water, 
taken  from  hotli  forks  of  Edd\s  (inlch  thi'ough  .on.'-half  mile  of  diti-li 


Joubert  Hydraulic  Mine,  on  Eddys  Gulch,  near  Sawyers  Bar, 
Siskiyou  County,  showing  bedrock  cut  and  unassorted, 
angular  character  of  wash. 

and  .300  feet  of  flume  and  under  l-tO  feet  head  is  usial  foi'  hydraulick- 
ing.  With  a  new  cut  made  this  siunmer,  and  other  improvements, 
Joubert  hopes  to  be  alile  to  handle  about  30,000  cubic  yards  of  gravel 
yearly,  provided  water  conditions  i)ermit  a  working  season  of  six  to 
eight  months. 
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The  property  was  worked  for  many  years  by  Peterson,  and  pre- 
viously by  otJiers.  Peterson's  figures  show  he  mined  a  total  of  120,250 
cubic  yards  by  hydraulieking  and  ground  sluicing,  recovering  $47,300 
or  a  reported  average  of  39.3  cents  a  cubic  yard.  He  also  produced 
$9,000  by  drift  mining,  but  there  is  no  record  of  amount  of  previous 
output.  Joubert  has  been  operating  the  property  two  years  and 
rei)orts  having  handled  27.673  cubic  yards  during  175  days  piping 
in  the  season  of  1921—25.  Reported  cost  was  12  cents  a  yard.  Yield 
was  good  and  operation  profitable,  although  the  average  per  yard  was 
less  than  that  reported  by  Peterson.     Four  to  six  men  were  employed. 

Joubert  estimates  there  are  550,000  cubic  yards  remaining  that  can 
be  hydraulicked.  The  basin  drained  by  Eddys  Gulch  contains  only 
seven  to  eight  S(iuare  miles  and  is  surrounded  on  three  sides  by  high 
mountains.  There  is  a  good  dam  site  available  on  this  property,  and 
the  utilization  of  this  would  permit  a  longer  season,  as  the  water 
fiow  now  ends  suddenly  with  the  disappearance  of  snow. 

The  placei-s  of  Eddys  Gulch  were  fed  from  the  erosion  of  the 
numerous  auriferous  (juartz  veins  which  lie  in  the  basin,  among  which 
are  the  Klamath-Central-Ball  vein  system,  the  Ida  May.  Boss,  and 
other  veins.  The  gold  in  the  placers  i,s  often  coarse,  rough  and  still 
attached  to  quartz.  The  wide  l''-sliape<l  gulch  and  the  angular  cliar- 
acter  of  the  filling  give  the  impression  that  it  is  an  old  glacial  trough, 
although  this  is  not  known  to  have  been  definitely  proved.  The 
placer  mines  of  Eddys  Gulch  have  a  reputed  output  of  $3,000,000. 

Long  Tom  Placer  Group.  Owner,  Judin  Johnson,  Sawyers  Bar. 
Contains  15  acres,  patented,  in  NEj  Sec.  35,  T.  40  N.,  R.  11  W.,  and 
seven  unpatented  placer  locations  extending  along  Whites  Gulch  for 
14  miles,  and  3  to  4  miles  ea.st  of  Sawyers  Bar  by  road  and  trail.  Under 
lease  and  option  to  Eric  K.  Craig,  Piedmont,  California. 

Many  auriferous  ((uartz  veins  have  been  worked  in  the  moiuitaius 
surrounding  Whites  Gulch  and  the  erosion  of  such  veins  has  fed 
the  placers  in  the  gulch,  which  are  otherwise  similar  to  the  deposits 
in  Eddys  Gulch.  The  character  of  the  wash  is  loose  and  angular,  it 
contains  a  great  many  rocks  and  it  is  reported  to  average  20  feet  to 
25  feet  deep.  The  exact  acreage  is  unknown  as  the  bed  of  the  creek 
has  been  worked  and  some  of  the  higher  ground  has  been  drifted,  but 
there  are  estimated  to  be  15  acres  of  hydraulic  ground  and  tests  by 
Craig  indicated  a  value  of  25  cents  a  cubic  yard.  There  is  not  much 
d\unp,  and  large  rocks  must  be  stacked. 

There  are  two  miles  of  ditch,  1500  feet  of  9"  and  11"  pipe  and 
two  giants.  Johnson  claims  a  supply  of  800  inches  of  water  from 
Whites  Gulch,  with  a  fall  of  250  feet  and  a  water  season  of  about 
six  months.  The  claims  have  recently  been  fitted  up  for  hydrauliek- 
ing, and  there  are  two  good  houses  and  other  buildings. 

Loivden  Placer.  Owner,  J.  F.  Lowden.  Hamburg  Bar.  This  is  i 
hydraulic  mine  two  miles  west  of  Hamliurg  Bar  on  a  high  bench  on 
the  south  side  of  Klamath  River.  The  owner  has  worked  for  many 
years  on  a  limited  .scale. 

Lowden  Placer.  Owner,  Ariel  Lowden.  Seiad  P.  O.  Comprises  393 
acres,  patented,  in  Sees.  11,  12  and  14,  T.  46  N.,  R.  12  W.,  in  Seiad 
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Valley  on  botli  sides  of  Klaniatli  River.  56  miles  from  Iloi-nltrook  by 
road. 

This  is  one  of  the  larj^er  holding.s  along  the  river.  It  occupie.s  an 
old  back  channel  of  Klamath  River  and  the  delta  of  Seiad  Creek, 
entering  from  the  north.  It  has  been  hydraulicked  in  years  past 
and  results  were  reported  good,  but  it  has  lain  idle  for  some  time.  One 
hydraulic  pit  on  the  north  side  of  river  shows  quite  a  heavy  red  soil 
overburden  and  it  is  said  bedrock  was  not  reached  on  account  of  water 
and  lack  of  dump.  This  property  has  been  mentioned  as  a  dredging 
possibility  but  no  data  are  available  as  to  the  gold  content. 

Luckij  Bob  Drift  Mine.  Owner,  Joseph  Freshour,  Gottville.  One 
20-acre  placer  claim  on  north  side  of  Klamath  River  near  Gottville.  Has 
been  worked  irregularly  as  a  drift  mine  for  many  years  and  has  been 
a  small  producer. 

It  was  being  operated  under  lease  by  Joseph  Freshour,  Jr.,  and 
three  partners  in  October,  1925.  There  is  a  shaft  60  feet  deep  with  a 
steam  hoi.st  and  pump  ojierated  by  gasoline  engine.  Pay  gravel  is 
breasted  about  si.x  feet  higli  and  good  ground  runs  -$5  a  cubic  yard  with 
best  on  bedrock,  but  ground  is  spotty  at  most  of  the  mines  of  this 
class  along  this  part  of  the  i-ivei-.  Work  is  going  on  in  a  drift  121") 
feet  long,  .south  of  shaft. 

Maim  and  Ross  Drift  Mine  (Reynolds  Creek  Mine).  Owners,  Ed. 
Mann  and  Nelson  Ross,  Orleans  P.'  0.  In  Sec.  21,  T.  12  N.,  R.  6  E., 
H.  M.,  on  Klamath  River  V.i  miles  north  of  Orleans.  It  contains 
five  placer  claims  of  which  two  were  bought  from  Win.  Lord  in  1914 
II nd  three  located  by  the  owners. 

Tliis  deposit  is  a  type  of  which  there  are  many  examples  between 
( )rleans  and  Happy  Camp.  The  ground  drifted  is  the  first  bench,  about 
20  feet  above  the  Klamath.  The  bedrock  is  slate  close  to  the  river, 
but  serpentine  farther  back.  The  gravel  is  loose,  heavy  wash  of  slate, 
granodiorite  and  amphibolite.  There  is  a  heavy  overburden  of  .slide 
material.  The  owners  attempted  at  first  to  work  by  hydraulicking, 
but  the  can.yon  sides  are  steep  and  serpentine  naturally  prone  to 
slide,  so  that  the  overlying  country  rock  slid  into  the  workings  to 
such  an  extent  that  they  could  make  no  headway.  A  little  hydrau- 
licking, for  one  or  two  months  in  winter,  has  been  done  and  drifting 
]iaid  fairly  well.  Some  platinum  has  been  produced.  Water  is 
obtained  from  Reynolds  Creek  through  a  short  pipe  line. 

Maplesdcn  Mine.  On  north  .side  of  Klamath  River,  three  miles 
west  of  Hamburg  Bar.    Most  of  it  has  been  worked  out  and  it  is  idle. 

Mary  Alni,a  Cla/im.  Owner,  Carl  T.  Frey,  Seiad.  One  hydraulic 
claim  in  See.  10,  T.  46  N.,  R.  12  W.,  near  Seiad,  on  Klamath  River. 

This  is  a  low  bar  which  was  worked  to  water  level  by  Chinese  in 
early  days. 

Masonic  Bar  (Uainis.  Owner,  Walter  M.  Creed,  Seiad  P.  0.  Con- 
tain 28  acres  patented  and  SO  acres  unpatented  in  Sec.  4,  T.  46  X., 
R.  12  W.,  2^  miles  west  of  Seiad  on  south  side  of  Klamath  River.  The 
patented  land  is  valualile  for  farming  and  has  not  been  prospected  for 
mining  recently,  but  is  too  low  for  hydraulicking.  It  was  partly  worked 
in  earlv  davs. 
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Maplesden  Hydraulic  Mine,  on  north  side  of  Klamath  River,  near  Hamburg  Bar. 


Masonic  Bar  Gravel  prospect  on  south  bank  of  Klamath  River,  near  Seiad  Valley. 
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The  higher  ground  has  been  hydraulitked  in  a  small  way  by  various 
lessees.  Water  is  taken  from  Grider  Creek  through  3i  miles  of  ditch, 
1000  miners  inches  being  daimed  although  the  diteh  has  not  this 
capacity.    The  water  has  a  fall  of  90  feet  at  the  mine. 

McCann  Placer.  Owner,  F.  B.  McCanu,  Happy  Camp.  One  20-aere 
placer  claim  on  the  west  side  of  Klamath  River,  nine  miles  south  of 
Ilappy  Camp,  adjoining  the  Jerry  Lane  patent  on  the  south. 

This  is  a  bench  deposit,  on  the  first  bench  above  the  present  I'ivcr. 
Such  prospecting  a.s  has  been  done  has  indicated  a  satisfactory  gold 
content,  and  there  is  sufficient  gravel  in  sight  for  one  or  two  men 
working  several  years,  between  the  river  and  the  highway.  In  spite  of 
the  mineral  character  of  the  land,  the  Forest  Service  has  been  con- 
testing McCann  "s  claim.  Only  assessment  work  is  being  done.  The 
Little  Anita  Quartz  Claim.  b(»longing  to  the  same  owner,  adjoins  on 
the  southwe.st.  This  shows  a  well  defined  quartz  vein  striking  noi'tli- 
west  between  diorite  and  black  slate  walls.  It  has  been  developed  b>- 
a  sei"ies  of  open  cuts  and  pits. 

McCook  Placer.  Owner,  Charles  Benback,  Yreka.  Contain.s  24  acres 
in  See.  1,  T.  45  X..  R.  S  W.,  in  nund)ug  district,  at  an  cli'vation  of 
2660  feet. 

Benback  bought  the  claim  in  l!t2()  and  has  worked  alone,  .sluicing  the 
gravel.  A  derrick  for  handling  boulders  is  operated  by  an  overshot 
water  wheel,  using  water  from  the  creek. 

Michigan-Salmon  Hydraulic  Mine  (Red  Hill).  Owner,  Bennett 
Company,  Forks  of  Salmon.  Located  on  South  Fork  of  Salmon 
River,  extending  along  the  .stream  from  1^  to  5  miles  southeast  of  Forks 
of  Salmon,  and  contains  600  acres,  covering  the  bed,  bars  and  benches 
of  gravel  along  the  river. 

This  was  worked  at  intervals  for  over  25  years.  The  last  operators 
were  Michigan-Salmon  ^Mining  Company,  who  worked  until  about 
1919.  The  earlier  miners  worked  the  high  bench  deposits.  The  la.st 
work  done  was  on  the  gravel  of  the  lowest  bench,  only  a  few  feet  above 
the  water.     The  deposit  was  about  27  feet  deep. 

The  company  used  Ruble  elevators  on  account  of  lack  of  grade  and 
dump  room.  The  elevator  was  90  feet  long,  8^  feet  wide  and  with 
sides  six  feet  high.  It  was  essentially  a  long  sluice  box  set  with 
the  bed  at  an  angle  of  17°  from  horizontal,  and  the  gravel  was 
driven  through  the  box  against  this  grade  to  elevate  it.  The  bottom 
of  the  box  for  62  feet  was  a  grizzley  fitted  with  cross  riffles  of 
2"  X  4"  limiber,  iron  faced  and  set  two  inches  apart.  Under  the 
grizzley  and  at  right  angles  to  the  length  of  the  elevator,  was  a 
wide  sluice  50  feet  long  to  receive  material  passing  through  the 
grizzley.  Three  No.  3  giants  using  water  under  457  feet  head,  were 
used,  one  exclusively  for  driving  gravel  through  the  elevator.  Cobbles 
too  coarse  to  go  through  the  grizzley  were  driven  over  the  upper  end 
of  elevator.  There  was  no  .soil  overburden  and  not  manj'  large 
boulder.s,  and  the  elevator  handled  1000  to  2000  cubic  yards  of  gravel 
in  24  hours,  at  a  reported  cost  of  6  cents  a  yard,  previous  to  the  war. 
For  a  detailed  description  of  the  operation  of  the  Ruble  elevator, 
the  reader  should  refer  to  our  Bulletin  92,  Gold  Placers  of  California, 
pp.  45-47,  by  Charles  S.  Haley. 
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Morganza  Drift  Miiu.  E.  W.  Morgan,  owner.  Oak  Bar.  Three 
placer  claims  in  See.  13,  T.  -46  N.,  R.  10  W..  a  mile  and  one-half 
west  of  Oak  Bar,  on  a  section  of  old  back  channel  on  south  side  of 
Klamath  River,  at  an  elevation  of  1200  feet.  J.  A.  Gilkerson  and 
three  others  were  prospecting  the  ground  in  October,  1925.  An 
incline  100  feet  long  reaches  a  vertical  depth  of  30  feet,  then  turns 
down  the  bedrock,  following  the  rim  for  60  feet  on  the  incline,  or  15 
feet  vertical.  This  work  is  in  gravel  from  which  some  prospects  had 
been  obtained,  but  the  trough  of  the  old  channel  had  not  yet  been 
reached. 

A  small  pump,  operated  by  a  3-li.p.  gasoline  engine  and  a  hoist 
operated  by  an  automobile  engine,  were  in  use. 

Multum  in  Parvo  Placer  Mine.  Owners,  Wm.  Wike  and  Samuel 
Mathis  of  Sawyers  Bar,  Comprises  three  claims.  Good  Hope,  Multum 
in  Parvo  Xos.  1  and  2,  on  the  south  side  of  North  Fork  of  Salmon 
River,  oi  miles  west  of  Sawyers  Bar.  The  bench  deposits  were 
discovered  in  1912-13  by  Geoi-ge  D.  Carter  who  sold  to  the  present 
owners  in  1917.  There  are  two  benches  of  gravel,  one  90  feet  above 
the  present  stream,  carrying  20  feet  of  gravel  and  80  to  90  feet  of  red 
clay  overburden,  and  the  second  200  feet  perpendicularly  above  the 
river.  There  was  perliaps  2000  feet  in  length  of  gravel  wlien  first 
opened. 

The  supply  of  water,  limited  in  amount  and  under  200  feet  head, 
permits  about  seven  months  run  in  a  good  season.  The  mine  has  been 
worked  by  the  partners  using  a  No.  2  giant  and  has  produced  a  few 
thousand  dollars  annually  when  water  has  been  available.  The  bank 
is  steep,  and  during  the  last  work  in  1924-25  a  slide  came  into  the 
pit,  blocking  operations. 

Xatire  i^oti  Placer  Mine.  Owner,  M.  L.  Mills,  Forks  of  Salmon. 
Comprises  20  acres,  one  mile  northeast  of  Forks  of  Salmon,  on  North 
Fork.     Idle. 

Bibl:  Cal.  State  Miu,  Bur,  R.  XIV,  p.  854. 

Xew  Era  Mine  {Lawer  Siskiyou  Mine).  Owner,  W.  J.  Brown, 
Happy  Camp.  In  Sec.  19,  T.  15  N.,  R.  7  E..  at  an  elevation  of  1000 
feet  on  Klamath  River,  12i  miles  south  of  Happy  Camp.  Contains 
160  acres. 

This  forms  part  of  the  extensive  holdings  once  operated  by  Siskiyou 
Mining  Company  and  is  made  up  of  a  series  of  benches  from  the  river 
to  an  elevation  of  500  feet  above  it.  The  company  operated  it  as  an 
hydraulic  mine,  using  water  from  Clear  Creek  through  11  miles  of 
ditch  and  a  smaller  .supply  from  Crawford  Creek  through  two  miles 
of  ditch.  The  bank  ranged  from  50  to  150  feet  high.  The  company 
began  operating  about  1895  and  Brown  came  into  possession  of  the 
ground  in  1914.    He  is  doing  assessment  work  only. 

Xigger  Hill  Placer  Mine.  Owner,  Bennett  Company,  Forks  of 
Salmon.  Contains  80  acres,  patented,  in  Sees.  20,  21,  28,  29,  T,  10  N., 
R.  8  E.,  H.  M,  It  lies  on  Niggerville  Creek  at  an  elevation  of  2000 
feet,  and  2i  miles  by  trail  from  Forks  of  Salmon. 

The  property   extends  for  one-half  mile  along  the  creek  above  its 
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mouth.  The  deposit  eoiisists  of  terrace  gravels  principally,  with  some 
hnv  liMi-s  worked  in  the  early  days.  The  more  recent  workings  have 
bcHMi  on  both  sides  of  the  ereek  nearly  one-half  mile  upstream  from 
the  South  Fork  of  Salmon  River.  Two  old  bench  deposits  have  been 
mined.  The  highest  one  is  about  800  feet  above  the  present  river, 
and  appears  to  be  the  oldest  gravel  in  the  basin.  It  probalily  cor- 
responds with  the  oldest  of  the  five  benches  near  Cecilville.  wliieh  is 
250  feet  above  the  river.  There  is  a  hank  90  feet  high,  containing 
'■¥)  feet  of  slightly  cemented  gravel  at  the  base,  overlain  by  60  feet 
of  a  distinctl.v  red,  clayey  overburden.  The  boulders  in  the  gravel  are 
medinm  sized  and  have  the  aiipearanee  of  great  age  and  the  bedrock 
is  soft  and  highly  altered. 

There  has  been  little  work  done  since  1916,  when  G.  ^McNeill  took 
nut  about  .'f!l,6()0  in  gold  and  46  pennyweights  of  platinum  group 
metals  in  a  three  months  run  from  about  one-third  acre  on  the  north 
side  of  creek.  Three  acres  had  previously  been  worked  on  the  south 
.side.  The  propert.v  has  been  of  interest  because  metals  of  the  platinum 
group,  many  pieces  ranging  in  weight  from  a  pennyweight  to  one- 
fourth  ounce,  were  found  by  ^McNeill.'  Niggerville  Creek  drains 
pai't  of  a  large  area  of  ser[)entine. 

Xolaii  GuJrh  Placer.  Owner,  Charles  Crutchfield,  Callahan.  On 
South  Fork  of  Scott  River,  near  its  head  in  See.  1-t.  T.  '.V.)  N.,  R.  9  W. 

While  ground  sluicing  in  oi)en  cuts,  Crutchfield  has  f(nnul  (piartz 
gold  and  is  lately  reported  to  have  unco\'ered  a  quartz  vein  om'  to 
four  feet  wide,  carrying  a  very  good  prospect. 

Nordheimer  Pldccr  Mine.  Owner,  Xordheimer  Mining  Company. 
H.  B.  Morey,  Jleido  Park,  secretar.v.  Comprises  60  acres,  patented, 
on  Salmon  River,  five  miles  by  road  northwest  of  Forks  of  Salmon. 
Deposit  is  15  to  35  feet  deep,  and  the  dump  room  is  small,  as  the  sur- 
face of  deposit  is  only  50  feet  to  75  feet  above  the  river.  The  water 
supply  is  about  1000  inches  in  a  good  season,  from  Nordheimer  Creek, 
and  permits  seven  months  work.  The  mine  has  been  idle  for  many 
years.  It  wa.s  leased  a  short  time  in  1924  but  no  production  made. 
The  ground,  largel.y  mined  off,  paid  up  to  $8,000  an  acre. 

Oak  Bottom  Placer  Sijitdicate.  Owner,  Robert  L.  Younger,  of 
Somes  Bar,  California,  and  Medford.  Oregon.  In  Sees.  21,  32  T.  12 
X.,  R.  7  E.;  Sec.  6,  T.  11  X.,  R.  7  E. ;  Sees.  1  and  2,  T.  11  N.,  R.  6  E., 
and  Sees.  35.  36,  T.  12  X.,  R.  6  E.,  H.  M..  on  Salmon  River  and  Wooley 
Creek,  east  and  north  of  Somes  Bai-.  The  property,  containing  over 
480  acres,  was  made  the  basis  of  a  proposed  hydraulic  mining  pi'oject 
l)y  John  Xefroney  in  1922,  but  was  abandoned  l)efore  reaching  ojjcra- 
tion.  It  was  stated  water  for  hydranlicking  could  not  be  obtained 
liecanse  of  previous  api)ropi-iation  i)y  Electro  Metals  Company. 

O'Xeill  Ranch  Placer.  Owner.  B.  J.  Getchell,  Hamburg  Bar.  Has 
a  frontage  of  about  three-fourths  mile  along  both  sides  of  Klamath 
River,  bvit  mostly  on  the  south  side  in  Sees.  22  and  27,  T.  46  N.,  R. 
11  W.,  3i  miles  by  road  west  of  Hamburg  Bar.    It  was  worked  in  early 

'  Logan.  C.  .\..  Platinum  and  .^Uied  Metals  in  California.  Cal.  State  Min.  Bur  Bull 
S5.  p.  79. 
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(lays,  but  lately  has  been  devoted  to  farming,  no  mining:  having  been 
done  in  the  last  five  years.  The  ground  has  the  first  rights  to  water 
from  O'Neill  Creek. 

Orcuit  Placer  Mine.  Owner.  Alvin  Orcutt.  Forks  uf  Salmon.  Com- 
prises 20  acres  in  SE^  of  See.  30,  T.  89  X..  R.  11  W.,  M.  D.  M.,  at  the 
mouth  of  Methodist  Creek,  seven  miles  by  trail  southeast  of  Forks  of 
Salmon. 

Loose  bar  and  bench  gravels,  10  to  20  feet  deep,  and  300  feet  wide, 
carrying  heavy  boulders  and  lying  on  rough  serpentine  bedrock,  have 
been  hydraulieked  by  the  owner  on  a  small  scale  for  many  years. 
Water  is  brought  through  a  ditch  one  mile  long  from  Methodist  Creek 
and  the  supply  is  sutificient  for  one  small  giant  for  a  season  not  exceed- 
ing six  months. 

Paddy  Cronin  Placer  Mine  (see  Gallia  Mine). 

Paine  Mine.  Owner,  Wm.  Fridley,  Scott  Bar.  An  liydraulic  claim 
in  Scott  Bar  district,  one  of  the  few  in  the  district  recently  active. 

Paradise  Flat  Plmer  Mine.  Ownei-.  Rol>ert  Younger.  Forty  acres 
along  North  Fork  of  Saliiinn  River,  just  west  of  S;nvvers  Bar. 
Reported  worked  out. 

Parker  Placer.  Owner,  George  J.  Parker,  Copper  P.  O.  Two  placer 
claims  on  Elliott  Creek,  in  Sec.  20  or  21,  T.  48  N.,  R.  11  \V.  Jackson- 
ville, Oregon,  is  the  nearest  town.  The  owner  has  been  working  alone. 
He  also  has  six  copper  claims  on  which  200  feet  of  prospect  adits  have 
been  run. 

Pennsylvania  Placer.  Owner,  Frank  Edwards,  Copper  P.  0.  Com- 
prises six  placer  claims  on  Elliott  Creek  in  T.  48  N.,  R.  11  W.,  near 
the  Oregon  line.     The  owner  has  done  only  assessment  work. 

Peterson  Placer  Mine  (see  Jotiiert  Pl-acer  Mines). 

Pine  Grove  Placer.  In  Sec.  10,  T.  46  N.,  R.  9  W.,  in  (^ak  Bar  dis- 
trict.   Formerty  productive,  but  idle  in  late  years. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  854. 

Pond  Water  Mine.  Owner,  H.  H.  Albars.  Blue  Nose  P.  0.  One 
placer  claim  in  Sec.  20,  T.  13  N.,  R.  6  E..  H.  M.,  at  an  elevation  of 
600  feet. 

Assessment  work  only  reported  done  receutl.v.  Water  for  hydrauliek- 
ing  is  obtained  from  Sandy  Bar  Creek. 

Portuguese  Mine.  Owner,  Henry  Wood,  Sciad  P.  O.  Contains 
18  acres  patented,  and  some  unpatented  placer  claims  on  the  north 
side  of  Klamath  River  in  Sec.  4.  T.  46  X..  R.  12  W. 

The  deposit  has  been  workctl  intermittently  for  manj-  years  and 
for  four  years  has  been  leased  with  option  to  a  company  represented 
by  Thomas  H.  Hurburt.  422  Secoml  Street,  Portland.  Oregon.  The 
front  rim  of  this  bench  ground  is  said  to  have  paid,  but  the  recent 
operations  on  the  back  rim  have  been  unprofitable.  The  bank  on 
back  rim  contains  12  feet  of  gravel  overlain  by  as  much  as  90  feet  of 
red  clayey  overburden,  which  in  places  is  cemented,  hampering 
hydraulic  operations.     The  pay  is  in  the  lower  section  near  bedrock. 
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Water  for  miniug  is  taken  from  Portuguese  Creek  and  in  favorable 
years  the  water  season  extends  from  November  to  May. 

Bibl:  Cal.  State  Miii.  Hiir.  K.  XTV,  p.  .SS.T;  R.  XIII,  p.  420;  R. 
VIII,  p.  595. 

Quartz  Gulch  {Wingalc  Hill)  Placer.  In  Sees.  5  and  6,  T.  1.5  N., 
R.  7  B.,  H.  M.,  on  Klamath  River,  eight  miles  southwest  of  Happy 
Camp  by  road.  Some  work  was  planned  at  this  old  property  for 
the  present  season.     It  was  formerly  a  producer. 

Bibl:  Cal.  State  Min.  Bur.  R.  VIII,  p.  601;  R.  XIV,  p.  85.5. 

Qimrtz  Hill  Mine.  Owner,  Harry  G.  Noouan.  Apt.  12,  2801  Jack- 
son Street,  San  Francisco.     Mineral  Lots  37  and  47  in  Sec.  16,  T.  4.5 


Bank    of    gra\*el    at    Portuguese    Hydraulic    Mine,    near    Seiad    Valley,    showing 
unassorted  and  cemented  character  of  red  clay  overburden. 

N.,  R.  10  W.,  containing  75  acres  in  Scott  Bar  district  adjoining  town 
of  Scott  Bar.     George  Noonan,  superintendent. 

This  is  one  of  the  olde.st  active  mines  in  the  county.  It  has  been 
known  since  1852  and  has  been  woi-ked  by  the  present  owners  for  18 
years.  It  is  a  deposit  of  auriferous  quartz  stringers  and  veins  in  .schist. 
The  upper  portion  was  decomposed,  and  was  worked  as  an  hydraulic 
mine  for  many  years.  Then  a  stamp  mill  was  put  on  it  and  a  shaft  was 
sunk  about  75  feet.  In  later  years,  hydraulic  raining  has  been  resumed. 
The  quartz  stringer  lead  lies  in  bluish  and  grey  schist  associated  with 
other  metamorphic  rocks,  between  dikes  said  to  run  parallel  across 
the  country  in  a  northeasterly  direction  1800  feet  apart.  The  best 
pay  seems  to  occur  in  the  bluish  schist.  At  the  present  time  the  wort 
has  reached  the  fresh  hard  rock,  and  there  is  no  doubt  that  much  of 
the  gold  goes  out  of  the  sluice  onto  the  dump  in  unbroki'ii  (|uai'tz 
and  schist. 

6 — 42102 
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The  present  work  is  650  feet  above  Scott  Kiver.  The  water  season 
is  about  14  weeks  annually,  during  which  time  about  1000  miners 
inches  of  water  under  400  feet  fall  is  used  for  piping.  Besides 
hydraulic  equipment,  there  is  a  9"  by  8"  air  compressor  and  drills  for 
breaking  bedrock  and  boulders.  The  sluice  is  108  feet  long,  two  feet 
wide  and  30  inches  high  and  is  floored  with  iron  riffles.  The  gold  is 
rough,  pocket  quartz  gold.  A  elo.se  watch  is  kept  and  rich  rock  is 
picked  out  and  crushed.  The  schist  carries  a  good  deal  of  sulphides, 
principally  pyrite  with  some  galena.  There  is  sufficient  dump  room 
between  the  sluice  and  the  river  for  storage  of  the  rock,  although 
each  year  the  river  washes  away  part  of  it.  The  dump  has  interesting 
possibilities  as  a  quartz  milling  proposition,  although  nothing  definite 
is  known  of  its  average  gold  content  because  of  the  pockety  character 
of  the  deposit.  The  property  is  a  profitable  one,  and  the  principal 
producer  of  the  district.  Returns  are  at  times  sensational,  as  in  the 
spring  of  1925.  when  $16,000  was  said  to  have  been  produced  in  a 
few  days. 

Beeves  Kanch.  Owner,  Minnie  Reeves,  Happy  Camp.  This  is  one 
of  the  largest  holdings  of  placer  ground  remaining  on  the  Klamath 
River.  It  comprises  several  hundred  acres,  of  which  a  large  portion 
is  made  up  of  low  bar  and  bench  gravels,  on  the  north  side  of  Klamath 
River,  beginning  just  east  of  the  town  of  Happy  Camp,  and  extending 
for  some  distance  along  the  river.  It  has  been  held  for  many  years 
as  ranch  and  farm  land. 

Rockij  Point  Mine.  Owners,  Hicks  and  McCarthv  of  Scott  Bar. 
In  SE-I  of  Sec.  32,  T.  45  N.,  R.  10  W.,  3^  miles  south  of  Scott  Bar. 

This  is  an  hydraulic  claim,  not  worked  on  a  v-ery  large  scale  due 
to  lack  of  water  for  several  year.s. 

Roxhurij  Placer  Mive.  Owner.  Roxlmry  Syndicate.  Agent,  (ieorge 
Milne,  Port  Jones. 

Property  is  a  higli  deposit  of  gravel,  on  Seott  River,  one-half  mile 
above  the  mouth.  Haley  '  mentions  it  as  "one  of  the  most  interesting 
hydraulic  propositions  in  California  today."  According  to  Haley, 
"There  are  in  the  neighborhood  of  five  to  ten  million  yards  of  gravel, 
which  will  probably  run  from  ten  to  fifteen  cents  a  j'ard." 

In  1919,  the  Roxbury  company  applied  for  the  right  to  the  water 
of  Kelsey  and  Canyon  creeks.  About  12  miles  of  ditch  are  still  needed 
to  give  a  supph'  of  2500  miners  inches  from  Thomp.son,  Middle,  Kelsey 
and  Canyon  creeks.  The  present  supply  is  said  to  be  sufficient  only 
to  operate  three  four-inch  giants,  running  six  hours  daily  between 
January  and  July  of  a  favorable  season. 

The  property  was  leased  to  Hammer  Brothers  in  1921  but  was  idle 
and  no  one  on  the  ground  when  visited  in  1925.  It  has  considerable 
hydraulic  equipment  and  some  good  buildings. 

Rulon  Placer.  Owner,  Percj-  Rulon.  This  is  a  placer  mine  on 
Beaver  Creek. 


'Haley.  C.  S.,  Gold  placers  of  California:  Cal.  State  Min.  Bur.  Bull.  92.  p.  9S.  1923 
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Russell  Mine.  Owner,  Geo.  Ru.ssell,  Blue  Nose  P.  0.  In  Sec.  30, 
T.  13  N..  R.  6  E.,  H.  M.,  thirty  miles  by  road  south  of  Happy  Camp, 
at  an  elevation  of  about  775  feet.  It  is  a  small  hydraulic  mine,  which 
has  been  operated  only  2  or  3  months  annually  on  account  of  lack 
of  water. 

Russian  Hill  Placer  Mine  (Red  Hill).  Owner,  Estate  of  A.  Ahlgren, 
Sawyers  Bar.  Comprises  80  acres  on  north  side  of  North  Fork  of 
Salmon  River,  4^  miles  west  of  Sawyers  Bar.  This  property  was 
worked  by  the  hydraulic  process  and  is  said  to  have  produced  $350,000 
from  high  bench  gravel.  It  has  been  woi'ked  out,  and  idle  for  several 
years. 

Rijcroft  Placer.  In  Sec.  14,  T.  39  N.,  R.  9  W.,  U  miles  south- 
west of  Callahan  on  Slide  Creek.  It  was  formerly  productive  but  has 
been  idle  latelj'. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII,  p.  423;  XIV,  p.  855. 

Sanford  c(-  Edmitndsou  Clduii.  Owners,  0.  A.  Sauford  and  T.  A. 
Ednuindson,  Seiad  P.  O.  This  is  a  liench  gravel  claim  on  the  south 
side  of  Klamath  River  near  Seiad.  It  is  not  eciuipprd  and  only 
aasessraent  work  has  been  done  recently. 

Sauerkraut  Placer  Mine.  Owner,  Charles  Lilly.  Forty  acres  on 
Salmon  River,  six  miles  by  road  northwest  of  Forks  of  Salmon,  at 
an  elevation  of  1100  feet.  This  mine  was  hydraulicked  by  Chinese  30 
to  35  years  ago,  and  produced  a  few  thousand  dollars  annually.  It 
has  been  idle  in  late  years.  Water  supply  was  obtained  from  More- 
house Creek. 

Schiller  Mine.  Lessee,  James  W.  Reynolds,  Happy  Camp.  This  is  an 
hydraulic  mine  on  Klamath  River  two  miles  upstream  from  Happ>' 
Camp,  on  the  north  side  of  the  river  adjoining  the  Minnie.  Reeves 
Kanch.  It  contains  3  claims  foi-merly  mined  by  Smith  &  Attlebur\-. 
Reynolds  wa.s  preparing  in  October,  1925.  to  put  in  a  new  Hume  to 
bring  water  from  McCade  Creek,  preparatory  to  re.sunung  hydraulic 
mining. 

Shadows  Creek  Placer  Mine.  Near  Cecilville.  Operated  by  E.  ]\[. 
Robertson,  Albert  Brown  and  D.  0.  George  as  an  hydraulic  mine. 

Shumway  Mine  (formerly  Bonaly  Mine).  Owners,  Forks  of  Salmon 
River  Mining  Co.  B.  M.  Newcomb,  president  and  A.  C.  Aiken,  secre- 
tary, Flatiron  Building,  San  Francisco.  It  contains  22  claims,  about 
220  acres  in  all,  along  the  North  Fork  of  Salmon  River  beginning  a 
mile  east  of  Forks  of  Salmon  and  extending  upstream  for  about  four 
miles.  Yreka  and  Gazelle,  the  nearest  railroad  stations,  are  70  miles 
northeast,  by  road.     The  elevation  is  about  1200  feet. 

The  deposits  consist  of  bench,  back  channel  and  river  bar  gravel, 
10  to  60  feet  deep,  l.ying  on  schist  bedrock,  and  free  w^ashing.  Parts 
of  the  property  have  been  worked  intermittently  since  1855.  It  was 
taken  over  by  the  present  company  in  1916  and  they  began  work  in  the 
spring  of  1917,  and  operated  until  December,  1920.  The  property 
was  then  leased  to  E.  T.  Aiken,  who  worked  it  until  April,  1921.  It 
has  been  idle  since.     The  reported  production  from  1908  to  1921  was 
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$250,000,  but  part  of  the  ground  haudled  hy  tlie  eouipauy  was  old 
ground  and  Ls  believed  to  have  made  only  a  nominal  return.  During 
the  period  of  this  company's  activity,  the  operation  wa.s  one  of  the 
largest  of  this  kind  in  the  state,  it  having  been  said  that  a  maximum 
capacity  of  30,000  cubic  yards  a  month  was  reached  in  1919. 

Hydraulic  mining  ecjuipment  includes  5000  feet  of  iron  pipe  from 
11  inches  to  60  inches  in  diameter:  S  giants,  a  water  power  hoist  and 
derrick  with  a  capacity  of  7  tons,  and  a  blacksmith  shop,  electric 
light  plant  and  buildings.  A  fine  water  right  on  the  north  fork  of 
the  river  supplied  ample  water  for  three  No.  5  giants  (6-inch  nozzle.s) 


Shiimway   (Bonaly)   HydrauUc  Mine,  on  a  back  channel  of  Salmon  River,  witli  a 
high  rim  separating  it  from  tlie  present  stream. 

under  235  feet  fall.  Hydraulic  mining  could  be  carried  on  nearly 
the  entire  year,  except  for  a  period  of  freezing  weather  for  about  six 
weeks  in  December  and  January.  Large  accumulations  of  coarser 
tailing  have  been  stacked  on  the  claims  with  giants,  as  there  is  lack  of 
dump  room. 

Siskiyou  Mines  Company.  In  sections  2,  1,  6,  7,  5,  12  and  18,  Ts.  16 
and  17  N.,  Ks.  7  and  8  E.,  H.  M.,  on  Klamath  Eiver  adjacent  to  Happy 
Camp.  The  original  area  was  1500  acres  of  which  640  are  patented. 
This  property  was  one  of  the  three  large-st  hydraulic  mines  in  the 
county  up  to  the  time  of  high  costs  following  the  war.  (reologically  it 
is  similar  to  the  Davis  Mine  and  was  a  consolidation  of  a  number  of 
old  claims  that  had  been  worked  in  part  years  before,  and  a  large 
area  of  unworked  ground  consisting  of  low  river  bar  and  high  bench 
gravel. 

The  bank  was  from  10  feet  deep  on  the  lower  bars  to  60  feet  deep 
on  the  higher  benches.  The  gravel  was  in  part  loose  and  in  places 
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t-eineoted  and  lay  on  bluish  schist  bedrock.  Water  under  250  feet 
fall  was  taken  from  Thompson  Creek  through  three  miles  of  3'  by  4' 
ditch  and  10  miles  of  36"  by  44"  flume.  Hydraulic  mining  equipment 
included  three  No.  2  giants,  two  No.  1  giants,  1500  feet  of  15-ineh 
pipe,  2500  feet  of  11-inch  pipe  and  480  feet  of  sluices  3'  by  3'.  Tailings 
were  dumped  into  Klamath  River. 

The  company  operated  the  mine  steadily  until  about  1919.  At  the 
time  of  shutting  down,  the  superintendent  stated  that  the  gravel  was 
averaging  about  10  cents  a  cubic  yard  and  that  this  was  just  about  the 
cast  of  operation  at  that  time.  Since  then,  lessees  have  worked  the 
mine  on  a  small  scale. 

Siskiyou  h'ircr  Bend.  In  Oak  Bar  district,  on  Klamath  River. 
Since  our  last  county  report,  this  property  has  been  worked  out  by 
A.  C.  Aiken,  using  an  liydraulic  elevator. 

Six-Mile  Creek  Placer.  Owner,  A.  E.  Westover.  Callahan  or  480 
Pine  Street,  San  Francisco.  This  contains  40  acres  at  the  junction 
of  Six-Mile  Creek  and  Ea.st  Fork  of  Salmon  River,  18  miles  from 
Callahan  via  the  Cecilville  trail.  It  adjoins  the  old  Root  &  Salsberg 
placer.  It  is  reported  to  be  high  ground  about  300  feet  above  the  east 
fork  and  believed  to  run  parallel  to  it  for  about  1500  feet,  though 
this  is  not  certain  on  account  of  obscuring  slides  from  the  adjacent 
hill.  "Where  exposed  it  is  stated  to  lie  200  feet  wide  and  14  feet  deep. 
About  two  miles  of  ditch  would  be  needed  to  supply  water  for 
hydraulieking.  Equipment  includes  blacksmith  shop,  three  giants, 
800  feet  of  11-inch  and  15-inch  pipe  and  one-fourth  mile  of  flume, 
all  on  the  adjoining  ground  belonging  to  the  same  owner,  and  there 
is  also  a  cabin.  The  water  of  Six-Mile  Creek  is  available  for 
hydraulieking  under  good  head.  Westover  stated  in  1924  that  a 
test  of  200  cubic  yards  proved  very  encouraging,  and  during  the 
summer  of  1925  he  began  work  on  the  property. 

Snowball  Placer.  Owners,  Barton  &  Shearer.  Addres,s  IT.  J.  Bar- 
ton, Yreka.  Leased  to  Tieke  &  Scanlon,  Oak  Bar.  This  property  is 
four  miles  we.st  of  Horse  Creek  on  Klamath  River.  It  is  a  low  back 
channel  of  Klamath  River  and  was  partly  worked  by  Chinese.  The 
present  lessees  have  been  sinking  an  incline,  and  reached  bedrock  in  the 
autumn  of  1925. 

S.  R.  Crary  Mine.  Owner,  S.  R.  Crary,  Walker  P.  0'.  This  prop- 
erty contains  80  acres,  including  both  quartz  and  placer  ground. 
Several  hundred  feet  of  drifting  has  been  dqne  on  a  cjuartz  vein,  and 
some  placer  mining  has  also  been  done,  using  water  from  MeKinney 
Creek,  but  the  water  supply  is  small. 

Stenshaiv  Mine.  Owner,  Samuel  Stenshaw,  Blue  Nose  P.  0.  Con- 
tains 98  acres,  unpatented,  in  Sees.  28  and  29,  T.  13  N.,  R.  6  E.,  H.  M., 
on  Klamath  River  12  miles  north  of  Somes  Bar. 

The  property  contains  three  benches  of  gravel,  averaging  about 
10  feet  in  depth  and  with  as  nmch  as  40  feet  of  overburden.  Like 
many  other  gravel  bench  and  bar  properties  in  this  section,  this  place 
has  been  partly  u.sed  for  farming,  and  hydraulic  mining  has  been 
carried  on  for  a  few  months  in  winter  when  water  conditions  were 
favorable.  It  is  eciuipped  with  one  giant  and  aboiit  1500  feet  of  pipe. 
Water  is  taken  from  Stenshaw  Creek. 
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Squaw  Gulch  Placer.  It  is  four  miles  northwest  of  Callahan  and 
has  been  a  small  producer  in  the  past,  both  as  a  drift  and  hydraulic 
mine,  but  has  not  been  actively  worked  of  late.  It  is  on  Sugar  Creek 
at  an  elevation  of  3420  feet. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII,  p.  427;  XIV,  p.  857. 

Sugar  Hill  Mine.  This  mine  is  a  mile  southeast  of  South  Fork  of 
Scott  River  and  54  miles  by  road  and  trail  southwest  of  Callahan. 
It  is  on  the  same  kind  of  decomposed  dike  as  has  been  mined  at 
the  nearby  Fippen  &  Hayden  property.  Gold  occurs  in  quartz  seams 
and  stringers  in  the  rusty,  decomposed  dike  material,  and  for  many 
years  this  was  worked  with  a  .small  hydraulic  rig,  passing  from  one 
ownership  to  another  Mith  a  .small  production  of  gold.  Early  in 
1924,  Nickerson,  then  the  owner,  leased  it  with  option  to  purchase 
to  Wolfskin  &  Lidstone.  who  stai'ted  work  drifting  along  a  vein 
of  white  quartz  up  to  four  feet  wide  which  occurs  in  the  dike  and 
which  has  yielded  small  pockets  of  free  gold.  A  crew  of  10  men  were 
employed  for  a  while,  but  in  October,  1925,  it  was  reported  that  work 
had  been  suspended  some  time  ago. 

Ten  Eyck  Placer  Mines,  Inc.  Main  ofiBce,  504-|  D  Street,  Marysville, 
California.  W.  T.  Tyler,  secretary,  715  Bryant  Street,  Palo  Alto. 
Property  contains  80  acres  in  Sec.  28,  T.  12  N.,  R.  6  E.,  on  the  west 
side  of  Klamath  River,  at  the  mouth  of  Ten  Eyck  Creek. 

The  deposit  consists  of  three  bench  deposits  of  gold-bearing  gravel, 
the  lowest  of  which  is  50  feet  above  high  water  level  of  the  Klamath 
and  has  a  slaty  schist  bedrock.  The  second  bench  is  300  feet  higher 
and  has  serpentine  bedrock  and  finer  gravel.  The  higher  bench  was 
worked  in  1909  but  work  was  suspended  there  because  tailings  from 
it  would  cover  the  unworked  part  of  lower  bench.  Later  work  was 
on  the  lowest  bench.  A  No.  3  giant  under  225-foot  head  has  been 
used,  water  coming  through  a  ditch  and  1000  feet  of  11-inch  pipe. 
There  is  considerable  overburden  of  broken  country  rock  but  it  is  not 
as  heavy  or  bothersome  here  as  at  some  other  properties  along  the  river, 
on  account  of  the  creek  having  graded  down  the  canyon  slope.  The 
bank  is  40  to  80  feet  in  depth,  300  to  400  feet  wide,  and  gravel  is  loose, 
with  some  large  slabs  of  serpentine  and  slate. 

While  earlier  work  was  reported  profitable,  the  present  company  is 
now  (Oct.,  1925)  levying  a  stock  asses^sment. 

The  mine  has  produced  some  platinum  group  metals  (see  under 
Platinum).  West  of  the  gravel  deposit,  serpentine  occurs  with  diorite 
or  other  basic  dikes.  A  number  of  small  gold  pockets  have  been 
found  in  this  area. 

Thomas  Mine.  Owners,  Thomas  Brothers.  Blue  Nose  P.  0.  It  is 
in  Cottage  Grove  district,  Sec.  29,  T.  14  N.,  R.  6  E.,  three  miles  north 
of  Blue  Nose  on  the  Klamath  River. 

Two  claims,  in  loose  bench  gravel  about  ten  feet  deep  with  four 
feet  of  overburden,  have  been  mined  in  late  years.  Two  benches,  one 
near  the  river  and  one  higher,  have  been  opened.  Inadequate  water 
supply  permits  only  about  four  montlis  working  season.  The  work 
has  been  done  by  hydraulicking,  using  two  small  giants  and  9-ineh  pipe. 

Two  and  a  Half  Mine  {Walker  Placer).  On  Grouse  Creek,  six  miles 
east  of  Callahan  in  Sec.  20,  T.  40  N.,  R.  7  W.,  M.  D.  M.     It  was 
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formerly  a  good  producer,  with  a  reported  outpirt  of  $200,000  from 
hydraulic  operations,  but  has  been  idle  in  late  years. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  857. 

Welch  &  Bradley  Placer  {Progressive  Placer  Mine).  Owners,  C.  W. 
Welch  and  S.  D.  Bradley.  Placer  ground  on  Beaver  Creek.  Has  been 
active  in  recent  years. 

Whistle  Bar  Placer  Mine.  Owners,  Ed  Kearns,  Sawyers  Bar,  and 
Robert  Kearns,  San  Jose.  On  North  Pork  of  Salmon  River  a  mile  and 
a  half  west  of  Sawyers  Bar.  This  was  operated  many  years  ago  as 
a  river  claim.  It  contains,  in  addition  to  the  portion  of  river  bed, 
a  back  channel,  said  to  be  25  feet  below  the  present  river  and  a  section 
of  high  bench  gravel  75  feet  above  the  river  on  the  south  bank,  with  a 
width  of  80  feet,  length  of  1800  feet,  and  depth  of  20  feet. 

The  owners  have  in  recent  vcars  .sunk  an  incline  and  have  done  some 


Woodflll  &  Barry  Hydraulic  Mine,  on  Eddys  Gulcli,  near  Sawyers  Bar. 

drifting  in  the  deep  channel,  with  a  small  production.  In  the  autumn 
of  1925  a  flume  was  being  built  from  the  end  of  the  old  Bigelow  ditch 
to  bring  a  supply  of  water  from  Jessops  Gulch,  a  distance  of  about 
two  miles,  in  order  to  hydraulic  the  high  bench  deposit.  There  is 
estimated  to  be  600  inches  of  water  available  under  200  feet  pressure. 
The  gravel  is  said  to  prospect  well. 

Willard  Placer  (see  Hoosier  Hill). 

William  Burns  Placer   (see  Jouhert  Placer  Mines). 

Woodfill  and  Barry  Placer  Mine  {Gold  Bank  a/nd  John  Frank 
Mines).  Owner.s,  J.  Woodfill  and  0.  J.  Barry,  Sawyers  Bar.  Contains 
80  acres  extending  up.stream  on  Eddys  Gulch  for  nearly  a  mile  from 
its  mouth,  and  one-half  mile  to  14  miles  from  Sawyers  Bar.    Elevation 
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2000  feet  to  2300  feet.  The  claims  have  been  worked  iu  a  suiall  way  for 
many  years  by  others,  including  Ramsey  and  Frazier,  but  were 
relocated  in  1924  by  the  present  owners. 

The  deposit  i.s  composed  mostly  of  angular  unassorted  gulch  filling, 
somewhat  waterwashed  on  the  rims.  The  ground  worked  the  past 
season  varied  from  14  feet  deep  in  the  channel  to  35  feet  deep  on  we.st 
rim  with  a  width  of  40  feet,  and  overburden  increases  to  the  west.  This 
is  a  segment  of  an  old  back  channel  of  Eddys  Gulch,  40  feet  above  the 
present  stream,  and  on  account  of  the  overburden  of  soil  on  the  banks 
going  upstream,  it  is  impossible  to  say  how  much  of  such  ground 
remains.  As  shown  in  the  photograph,  the  ground  is  excessively 
rocky,  but  paid  a  good  profit  to  the  owners,  who  are  said  to  have 
realized  a  gross  yield  of-  $8,600  from  the  season's  run  of  about  20,000 
cubic  yards  with  one  man  employed  besides  themselves.  The  work  is 
some  distance  from  the  river,  as  the  gulch  bed  has  been  extensively 
worked  previously.  Besides  this  high  ground,  the  owners  claim  thej' 
have  a  length  of  possibly  800  feet  of  unworked  deep  ground  under 
the  gulch,  where  a  prospect  incline  19  feet  deep  gave  encouragement. 

In  a  good  water  season  about  500  inches  of  water  from  Eddys  Gulch 
is  .available  for  piping  for  six  to  eight  month.s.  There  are  2400  feet 
of  new  flume,  600  feet  of  pipe,  one  3^-inch  giant,  a  derrick  operated 
by  water  power,  and  .several  hundred  feet  of  sluices  12  by  18  inches, 
and  blacksmith  shop  on  the  claim. 

GOLD  DREDGING. 

Several  gold  dredgers  have  been  operated  iu  the  comity,  but  no 
dredging  is  going  on  at  present. 

El  Oro  No.  3  was  operated  a  number  of  years  on  Greenhorn  Creek 
which  drains  an  area  of  gold-bearing  schists  near  Yreka,  emptying  into 
Yreka  Creek.  Shasta  River  and  Klamath  River.  The  ground  was 
finished  in  1920.  This  dredger  was  El  Oro  No.  1,  rebuilt.  It  was  202 
feet  long,  with  40-foot  beam  and  carried  89  buckets  of  6  and  6J  cubic 
feet  capacity.  It  was  rigged  with  a  16-foot  extemsion  on  the  digging 
ladder,  and  could  dig  to  a  depth  of  38  feet  below  the  water  level. 
Its  capacity  was  75,000  to  80,000  cubic  yards  a  month,  and  it  was 
operated  by  electm  power.  This  dredger  was  equipped  with  an 
18-h.p.  boiler  to  supply  steam  for  use  in  keeping  the  stacker  belt  free 
from  frost,  as  the  winters  are  cold.  In  summer  the  supply  of  water 
was  short. 

The  gravel  had  an  average  depth  of  18  feet  and  a  width  up  to 
one-fourth  mile  and  the  bedrock  was  slate,  schi.st  and  porphyry.  The 
gold  was  fairly  coarse  and  was  caught  on  the  first  four  tables.  The 
gold  yield  from  this  ground  was  reported  satisfactory. 

Bibl:  Cal.  State  Min.  Bur.  Bull  85,  pp.  36-37. 

Northern  California  Dredge  Company  had  a  small  suction  dredger 
on  their  property  in  Sec.  36,  T.  46  N.,  R.  11  W.,  one-half  mile  west 
of  Hamburg  Bar,  but  this  was  unsuccessful,  and  work  stopped  in  1911. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  57. 
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Oal;  Bar  Dredge  was  operated  a  short  time  on  Klamath  River  near 
Oak  Bar  (Walker  P.  O.).  This  worked  only  a  small  ai'ea,  and  the 
results  are  not  known,  tliongh  believed  to  have  been  unprofitable. 

Poker  Flat  Dredger  was  operated  in  the  same  section  as  the  last 
named,  one-half  to  one  mile  below  Callahan  on  the  South  Pork  of 
Scott  River,  for  about  two  years.  This  was  a  Risdon  dredger  with 
buckets  of  2i  cubic  feet  capacity,  and  cost  about  ■$■4.5,000.  It  recovered 
about  $10,000,  and  was  .said  to  have  been  about  worn  out  in  the 
two  years. 

Porters  Bar  Dredgincj  Company  drilled  175  acres  of  bottom  land 
on  the  South  Fork  of  Scott  River  in  See.  7  and  S^  of  Sec.  6,  T.  40  N., 
R.  S  W..  a  mile  and  a  half  below  Callahan.  The  holes  varied  in  depth 
from  12  to  42  feet,  most  of  them  being  from  27  to  35  feet  deep  and  drill 
lirospect.s  were  good,  but  values  averaged  low,  although  a  few  thou- 
sand cubic  yards  were  of  good  grade.  A  width  of  300  to  450  feet  was 
drilled  but  only  210  feet  in  width  wa.s  dredged  to  an  average  depth 
of  30  feet.  The  project  was  soon  abandoned.  Bedrock  is  hard  in  this 
section,  gravel  is  cpjite  rocky,  and  is  said  to  be  cemented  in  spots. 

There  is  a  length  of  2^  miles  along  this  stream  near  Callahan, 
where  there  is  a  total  of  perhaps  350  acres  of  bottom  land 
composed  of  such  auriferou.s  gravel.  This  land  is  now  owned  bv  R.  V. 
Hayden,  F.  D.  and  R.  C.  Sullivan,  of  Callahan.  A  total  of  2000  inches 
of  water  is  claimed  to  be  available  under  180  feet  head  with  two  miles 
of  ditch.    The  dump  room  is  small,  however. 

Siskiyou  Dredging  Company  operated  successfully  for  many  years 
on  an  area  of  165  acres  on  McAdams  Creek  in  Deadwood  district. 
Sees.  14,  6  and  25,  Ts.  44  and  43  N.,  Rs.  8  and  9  W.  This  ground 
included  the  Oak  Grove,  Diggles,  Mathewson  and  Shaw  drift  mines. 
The  gravel  wa.s  30  to  60  feet  deep,  loose  and  reported  easy  to  work. 
The  dredger  was  of  Bucyrus  type,  with  5-|  cubic  feet  buckets  and 
equipped  to  dig  50  feet  below  water  level.  It  was  operated  by  electric 
power,  and  had  a  capacitv  of  2000  cubic  vards  a  day.  It  operated 
between  1910  and  1920. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  57,  p.  223.     Report  XIV,  pp. 

864-865. 

GRANITE. 

Good  quality  granite  occurs  on  Crasgy  Mountain  in  T.  41  N.,  R.  8 
W.,  and  in  Sec.  1,  T.  41  N.,  R.  9  W.,  also  in  T.  40  N.,  Rs.  8  and  9  W. 
This  has  been  used  locally  in  a  small  way  for  building  blocks  and 
monuments.     The  deposits  are  all  a  long  distance  from  railroad. 
Bibl :  Cal.  State  Min.  Bur.  Bull.  38,  p.  54. 

IRON. 

Float  iron  ore  is  mentioned  as  occurring  in  Sec.  10,  T.  46  N., 
R.  10  W. 

Bibl:  Cal.  State  ^Vm.  Bnr.  Bull.  38,  p.  304. 


On  the  Fippeit  d-  Hayden  Placer  (see  under  Gold  Placer  Mines),  in 
the  Callahan  district,  an  adit  of  unknown  length  was  run,  many  years 
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ago,  to  prospect  for  lead.  A  small  amount  of  good  galena  ore  was 
brought  out  of  this  adit  and  dumped.  In  1924,  M.  E.  Gardner  .shiiced 
off  the  .soil  overburden  and  exposed  the  edge  of  the  vein  in  place  above 
the  old  adit.  The  exposed  section  is  about  30  feet  long  and  the  width 
of  vein  is  from  a  few  inches  to  one  foot.  It  consists  of  barite,  carry- 
ing lumps  and  stringers  of  galena.  Assays  of  the  ore  indicate  a  high 
lead  content,  sufficient  to  make  the  best  samples  a  good  shipping  ore, 
and  with  a  fair  content  of  silver.  Ore  could  be  concentrated  by 
.iigging.  Gazelle,  the  nearest  railroad  point,  is  27  miles  distant  by  road. 
This  prospect  is  idle. 

Other  prospects  of  lead  ore  have  been  reported  in  the  region  eight 
to  ten  miles  east  of  Callahan  near  the  Gazelle  road,  but  so  far  as 
could  be  learned,  the  float  found  there  had  not  yet  been  traced  to  the 
vein,  althoush  some  prospecting  was  going  on  in  the  late  summer  of 
1925. 

LIMESTONE    AND    MARBLE. 

There  are  large  deposits  of  lime.stone  and  marble  in  the  county,  but 
for  the  most  part  these  deposits  are  remote  from  present  railroads. 
The  deposits  nearest  to  trau.sportation  are  in  the  area  of  Devonian 
rocks  just  west  of  Gazelle.  For  local  use  in  Scort  Valley,  deposits  near 
Etna  Jlills,  Greenview  and  Callahan  have  been  worked  in  a  small  way. 
An  area  of  Devonian  rocks,  containing  coral  limestone,  extends  from 
near  Callahan  northward  for  nearly  20  miles. 

Large  deposits  of  marble  occur  in  a  belt  running  west  of  Etna 
Mills  along  the  east  .slope  of  the  Salmon  Mountains,  northwest  through 
the  Marble  Mountains,  the  Grider  Mountains  and  past  Thompson 
Creek.  Should  the  demand  ever  arise,  and  means  of  transportation  be 
provided,  Siskiyou  County  could  suppl.v  nearl.y  an,y  demand  for  lime- 
stone. Under  present  conditions,  however,  the  deposits,  many  of  which 
are  liardly  prospected,  could  not  compete  with  others  in  tlie  state  that 
are  nearer  railroads. 

Jason  CJMstain  of  Gazelle  has  lieen  doing  some  woi'k  recentl.v  on 
promising  limestone  deposits  four  miles  west  of  Gazelle.  This  is  in 
one  of  the  areas  of  Devonian  rocks  mentioned. 

Wurst  &  Majors  of  Etna  Mills  have  operated  a  small  mill  from  time 
to  time  in  recent  years  on  a  deposit  in  McConaughy  gulch,  near  Etna 
Mills.  They  have  crushed  limestone  for  local  farm  use,  as  a  soil  cor- 
rective and  fertilizer. 

Deposits  that  have  been  mentioned  in  past  reports  are  listed  below: 

Name  of  deposit  and  location  Remarks 

Burton,  Sec.  17,  T.  43  N.,  R.  9  W.  4  mi.  NE.  of  Greenview limestone 

Farrington,  Sec.  24,  T.  40  N.,  R.  9  W.  2i  mi.  SW.  of  CalIahan_limestonc 

Marble  Mountain,  Sees.  16,  19,  20,  21,  T.  43  N.,  R.  10  W marble 

Barton  &  Barham.See.  18,  T.  46  N.,  R.  9  W.  in  Oak  Bar  district. 

Luce,  two  miles  N.  of  Fort  Jones  in  Deadwood  district good  marble 

McDaniels,  Sec.  6,  T.  41  N.,  R.  9  W white  marble 

Parker,  Sec.  32,  T.  42  N.,  R.  9  W.  near  Etna  Mills pink,  white  marble 

Thompson  Creek,  Sec.  8,  T.  17  N.,  R.  8  E.,  H.  M.,  8i  mi.  NE.  of 

Happy  Camp white  marble 

Bibl:  Cal.  State  Min.  Bur.  Bull.  38;  R.  XIII,  p.  632;  R.  XIV, 
pp.  865,  867. 
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MINERAL  WATER. 

There  are  in  the  eounty  a  number  of  mineral  springs,  several  of 
which  have  been  known  for  years  as  summer  resorts.  Considerable 
water  has  also  been  shipped  from  Shasta  Springs.  Among  the  principal 
resorts  are  Shasta  Springs,  Warmca.stle  Soda  Springs,  Klamath  Hot 
Springs,  Garretson  Springs,  Neys  Springs  and  Upper  Soda  Spring. 
These,  except  Klamath  Hot  Springs,  are  cold  carbonated  springs. 
All  of  these  springs  liave  been  described  in  the  past  publications  of  the 
Bureau  and  at  a  later  date  (1915)  in  U.  S.  Geological  Survey  Water 
Supply  Paper  338.  which  covers  the  .sub.ject  in  great  detail,  so  that 
there  is  no  need  of  repeating  this  information  here.  Waring  in  the 
last  mentioned  report  lists  15  groups  of  carbonated  springs  in  the 
county.  They  may  be  grouped  in  three  localities;  those  near  Beaver 
Creek,  in  the  northeastern  part  of  the  county,  those  in  the  western 
part  of  the  lava-covered  area  in  the  vicinity  of  Ager,  and  a  third  and 
most  important  group  because  of  their  accessibility,  near  Sacramento 
River  in  the  southern  part  of  the  county. 

BibI:  Cal.   State  Min.   Bur.  R.   XIII,  p.  520:   XI   pp.   449.   452; 

U.  S.  G.  S. ;  W.  S.  P.  338 ;  Winslow  Anderson,  Mineral  Springs 

of  California. 

ORNAMENTAL  AND  GEM  STONES. 

Californite,  a  massive  green  vesuvianite,  was  first  found  on  Indian 
(  reek,  north  of  Happy  Camp.  It  is  a  hard,  mas.sive  mineral  with  a 
vitreous  luster  and  varies  in  color  from  nearly  white  to  olive  gj-een. 
It  has  been  mistaken  for. jade  here  and  in  other  localities.  The  mineral 
occurs  on  claims  belonging  to  the  Rrevis  Davis  Estatr  and  Hennj 
Howard,  on  the  South  Fork  of  Indian  Creek.  10^  miles  north  of 
Happy  Camp.  It  also  is  found  as  float,  in  large  and  small  boulders, 
on  placer  claims  belonging  to  .SVof/  Greening,  on  O'Meara  Creek,  a 
tributary  of  Indian  Creek,  which  enters  it  at  the  Classic  Hill  Mine, 
12  miles  north  of  Happy  Camp,  and  pieces  of  Hoat  have  also  been 
found  elsewhere  along  the  course  of  Indian  Creek  and  in  the  mountains 
on  the  west  side  of  the  creek.    Nothing  has  been  done  to  develop  it. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  37,  pp.  93,  94;  R.  XIV,  p.  869. 

Onyx  occurs  200  yarcLs  downstream  from  Shasta  Springs  near  Sacra- 
mento River.  The  deposit  has  been  known  as  the  Griffin  Onyx  Marble 
Quarry  and  contains  a  vein  about  five  inches  wide.  Small  articles  such 
as  paper  weights  have  been  made  from  it.    Idle. 

Fire  opal  is  mentioned  by  Eakle^  as  occurring  near  Dunsmuir. 

C.  B.  Kay  of  Ager  has  lately  been  doing  some  work  on  a  deposit 
of  fos.siliferous  sandstone  which  occurs  on  the  Henry  Hageelorn  and 
Sielney  Richardson  Ranches  five  miles  south  of  Ager  in  the  NE{  of  Sec. 
26,  T.  46  N.,  R.  6  W.  There  are  several  beds  of  the  stone,  ranging 
from  three  inches  to  one  foot  wide  and  dipping  east  about  23°.  Some 
of  these  beds  are  so  thickly  matted  with  shell  remains  as  to  give  the 
polished  stone  a  very  pleasing  and  unique  appearance   as  the  sand- 

'Eakle.  A.   S.,   Minerals  of   California:   Cal.   State  Min.   Bur.   Bull.   91,    1923. 
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stone  is  nearly  black  and  in  contrast  with  the  wliite  shells.  The  stone 
being  fine-grained  is  hard  and  compact  enough  to  take  a  polish,  and 
might  find  a  market  for  small  articles.  It  contains  a  high  percentage 
of  cementing  caleite  in  addition  to  that  in  the  fossil  shells. 

PLATIXUJI   GROUP   METALS. 

(^smiridium  and  platinniu  occur  with  gold  in  the  gravel  deposits 
along  Klamath  River  and  Salmon  River.  The  sub.ject  of  the  occurrence 
of  these  metals  was  covered  by  the  writer  in  considerable  detail  in 
the  Bureau ',s  Bulletin  85.  These  metals  occur  in  very  small  propor- 
tion to  the  gold  content  of  the  gravel,  and  the  output  from  the  county 
is  negligible. 

Field  work  for  the  above  rejinrt  showed  that  while  platinum  group 
metals  occur  in  the  gravel  of  the  South  Fork  of  Salmon  River  in 
appreciable  amount  from  Matthe\s's  Creek  downstream,  at  least  as  far 
as  Forks  of  Salmon,  there  has  been  practically  no  platinum  or  osmi- 
ridium  found  in  the  placer  mines  of  the  North  Pork,  although  these 
have  juelded  several  times  as  much  in  gold  as  the  placers  of  the  South 
Fork.  The  presence  of  platinum  group  metals  on  the  South  Fork  side, 
and  their  absence  from  the  other  fork,  is  attributed  by  the  writer  to 
the  presence  of  considerable  outcropping  serpentine  and  peridotite  in 
the  drainage  basin  of  the  south  fork,  while  these  rocks  are  found  oidy 
in  a  few  very  small  areas  on  the  north  fork  side.  The  platinum  and 
osmiridium  formerly  recovered  at  the  Nigger  Hill  and  Michigan- 
Salmon  hydraulic  mines  probably  came  from  nearby  serpentine  areas. 
Nuggets  up  to  i  ounce  in  weight  were  found.  An  analysis  of  a  .ship- 
ment from  the  latter  mine  showed  97.05%  osmiridium  and  2.95% 
platinum.  This  comes  nearer  to  being  piire  osmiridium  than  any 
other  known  sample  in  the  state.  While  platinum  usually  occurs 
in  the  placers  as  thin,  smoothly  hammered  flakes,  similar  in  size  and 
shape  to  fine  placer  gold,  on  accoiint  of  its  softness,  osmiridium  or 
iridosmine  usually  are  found  in  ragged,  angular  pieces  becaiise  of 
the  great  hardness  of  these  native  alloys.  The  latter  may  be  dull, 
rusty,  or  coated,  and  might  easily  be  mistaken  for  lead  were  it  not  for 
the  fact  that  none  of  the  metals  of  this  group  can  be  melted  in  an  open 
fire  as  can  lead,  and  the  above  named  alloys  are  much  harder  than 
lead  and  as  a  rule  so  feebly  magnetic  (if  at  all  so)  that  they  are  ea.sily 
distinguished  from  iron  or  its  compounds. 

One  ounce  of  platinum  group  metals  to  $3,000  in  gold  is  about  the 
usual  proportion  in  this  state  where  the  two  occur  together.  The 
])roportion  of  platinum  is  a  little  higher  than  this  on  the  Sooth  Fork 
of  Salmon,  and  lower  on  the  Klamath.  None  of  the  other  placers  of  the 
county  are  known  to  have  pi-oduced  platinum,  and  none  was  recovered 
from  the  dredging  operations  on  McAdams  and  Greenhorn  Creeks. 

It  is  believed  that  the  platinum  metals  in  place  occur  only  in 
narrow  stringers  or  seams  in  serpentine  and  in  the  rocks  from  which 
.serpentine  is  derived,  such  as  peridotite,  dunite  and  gabbro.  Only 
one  report  has  come  to  the  writer's  attention  of  platinum  in  place  in 
this  county.  This  was  in  a  (juartz  stringer  prospected  by  Morgan  Bros, 
of  Gottville,  while  hunting  pockets  on  Empire  Creek,  They  state  that 
the  report  wa.s  made  by  a  Denver  assayer.  The  quartz  prosj)eet  gave 
out  entirely  after  being  followed  a  few  feet. 
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Siskiyou  County  is  one  of  two  counties  in  the  state  I  hat  liave  ju-o- 
dueed  pumice  iu  recent  years,  the  other  being  Imperial.  Pumice  is  a 
cellular,  glassy  lava,  commonly  having  the  composition  of  rhyolite,  but 
with  a  great  proportion  of  voids.  Deposits  of  pumice  near  Bartle  in 
this  county  were  under  investigation  by  the  Southern  Pacific  Company 
as  early  as  1909,  when  tests  were  made  by  J.  N.  O'llara  for  ,Wm. 
Hood,  chief  engineer  of  the  company,  to  determine  whether  or  not 
the  pumice  was  suitable  for  use  in  concrete  where  a  heat-resisting  and 
nonconducting  material  was  desired.  Although  it  was  found  that  the 
pumice  did  not  give  satisfactory  results  as  coarse  aggregate  in  con- 
crete, it  wa.s  learned  that  concrete  containing  pumice  as  fine  aggregate 
and  also  iu  place  of  sand,  had  remarkable  heat-resisting  and  insulat- 
ing properties.  The  mix  contained  one  part  Portland  cement,  two  parts 
pumice  sand  (under  one-fourth  inch)  and  three  parts  pumice  gravel 
(one-fourth  inch  to  one  inch).  Briquettes  of  this  mix,  aged  30  days,  had 
a  compressive  strength  of  301  pounds  per  square  incli^  in  air  and  283 
pounds  per  square  inch  in  water,  and  weighed  only  57J  pounds  per 
cubic  foot.  A  6-inch  cube  of  this  concrete  was  subjected  to  the  con- 
tinuous heat  of  a  Bunsen  burner  for  two  hours  and  was  then  immersed 
in  water.  No  fii-e  or  smoke  pa.ssed  through,  and  there  was  no  dis- 
integration, warping  or  bulging.  A  similar  sized  cube  of  standard 
materials  (one  part  of  cement,  two  of  sand  and  three  of  gravel) 
when  subjected  to  the  same  test,  is  said  to  have  disintegrated  to  a 
depth  of  14  inches,  cracked  in  water  and  was  too  hot  to  touch  on 
the  side  away  from  the  flame.  No  practical  use  is  known  to  have 
been  made  of  the  pumice  as  a  result  of  the  tests.  Between  1918 
and  1921,  when  the  importation  of  foreign  pumice  was  prevented  by 
shipping  conditions,  considerable  pumice  was  shipped  from  the  vicin- 
ity of  Bartle.  It  was  used  in  abrasives,  for  fire-brick  and  as  an  insulat- 
ing filler  in  the  walls  of  refrigerators  and  cold  storage  jilants. 

QUICKSILVER. 

CoivcjiU  Quicksilver  Mine.  Owner,  Mr.s.  A.  M.  Cowgill  P  0  Box  96 
Yreka.  In  Sec.  34,  T.  48  N..  R.  9  W.,  on  the  headwaters  of  the  West 
Fork  of  Beaver  Creek,  10  miles  in  an  air  line  from  Gottville  but 
farther  by  road. 

According  to  Bradley  ^  there  was  some  work  done  here  years  ago 
by  Siskiyou  Quicksilver  Mining  Company,  who  built  a  10-ton  furnace 
and  are  said  to  have  produced  a  few  flasks  of  mercury.  During  the  war- 
time boom  in  quicksilver,  Mei'cury  Company  of  America  did  some 
prospecting  on  the  surface,  aud  put  up  a  12-pipe  retort.  Cinnabar  was 
found  in  the  decomposed  surface  .soil  to  a  depth  of  60  feet  This 
company  did  little  work. 

Lately  some  work  has  been  done  by  the  owner  and  the  i)ropertv  is  for 
sale. 

Great  Northern  Quicksilver  Mine,  Inc.  (Formerlv  Morgan  Brothers 
.¥i«e.)  Office  414  Second  Street,  Marysville.  Frank  Fisher,  president, 
Mendi^an  P.  0.     Frank  and  David  Morgan,  discoverers,  own  50%  of 

TS.'^'^m^^igis'  ^"  *^"''^''*"'*'«''  Resources  of  California:  Cal.  State  Min.  Bur.  Bull. 
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stock.  Holdings  comprise  si.x  uujtateuted  claims  and  60  acres  of 
patented  land  in  Sees.  13,  14,  24,  T.  47  N.,  R.  8  W.,  four  miles  by 
road  from  Gottville  on  East  Fork  of  Empire  Creek,  and  19  miles  by 
road  west  of  Hornbrook.    Elevation  3400  feet. 

Morgan  Brothers  first  discovered  quicksilver  in  this  vicinity  in 
1905,  and  did  the  first  work  on  these  claims  in  1915,  The  property 
was  equipped  with  retorts  during  the  war-time  quicksilver  boom, 
and  produced  27  flasks  of  quicksilver  in  1919.  Three  flasks  were  pro- 
duced in  the  course  of  experimental  work  in  1925. 

Quicksilver  occurs  both  as  free  metal  and  as  cinnabar  in  several 
well-defined  fissure  veins  carrying  gouges.  The  main  or  Leroy  adit 
runs  N.  70°  W.  200  feet  and  the  veins  are  exposed  in  a  crosscut 
northward  from  it  100  feet.  What  appears  to  be  the  main  vein  here 
strikes  N.  37°  E.  and  dips  nearly  vertically.  It  has  a  width  of  nine 
feet  and  makes  a  good  showing  of  cinnabar.  A  cross  vein  .strikes  N. 
85°  E.  and  dips  324°  N.  Another  vein  nine  feet  wide  was  cut  32  feet 
west.  This  strikes  N.  15°  to  20°  E.  and  dips  67°  NW.  It  .shows 
considerable  native  mercury  and  cinnabar.  A  raise  135  feet  long  is 
said  to  .show  ore  above  this  level.  The  next  level  above,  called  Ore 
bin  level,  is  150  feet  long.  The  vein  here  strikes  N.  43°  E.  and  dips 
42°  NW.  About  12  feet  in  width  .shows  mercury  and  cinnabar 
plainly,  liut  a  width  of  30  feet  is  claimed  to  be  ore  bearing.  The  vein 
is  aLso  exposed  by  other  upper  workings.  The  No.  1  or  ui)permost 
level  is  about  130  feet  vertically  above  Leroy  level.  The  ore  is  of 
unknown  width  here  and  shows  cinnabar  in  decomposed  rock. 

The  vein  is  composed  of  a  breccia  of  hard,  fine  grained,  black  rock, 
po.ssibly  a  hornfels  recemented  by  calcite.  So  far  as  can  be  determined 
by  the  examination  of  large  samples  without  the  aid  of  a  microscope, 
the  cinnabar  occurs  entirely  in  the  calcite  and  the  free  mercury  in 
numerous  small  vugs  left  partly  unfilled.  Tlie  manner  of  ileposition 
is  indicated  by  the  growth  of  cinnaliar  crystals  from  both  walls  of 
partly  filled  cavities  lined  with  calcite.  The  black  fragments  carry 
some  pyrite.  The  mercury  content  of  the  ore  is  said  to  run  from  one- 
half  per  cent  to  1|  per  cent.  Oxidized  rock  from  the  upper  workings 
showing  little  or  no  cinnabar  pans  well.  The  outcrop  can  not  be 
traced  except  by  panning  and  surface  relations  are  obscure,  but 
other  showings  of  ore  are  claimed  600  feet  west,  on  the  other  fork 
of  the  creek.  On  the  hanging  wall  side,  300  feet  distant  from  the 
workings  there  is  a  prominent  outcrop  of  limestone  200  feet  wide, 
striking  northeast  and  said  to  be  traceable  a  mile. 

The  property  is  equipped  with  12  Johnson  JIcKay  retorts,  two  D 
retorts,  and  one  Steele  retort,  the  latter  an  experimental  in.stallation ; 
also  one  75-h.p.  Holt  gas  engine,  one  6-h.p.  gas  engine  and  an  air 
compressor,  all  at  Leroy  adit.  The  camp,  consisting  of  several  good 
small  buildings,  is  about  one-half  mile  from  the  workings. 

Minnehahxi  Prospect.  Owners,  H.  J.  Barton  et  al.,  of  Yreka.  It  is  in 
See.  15,  T.  46  N.,  R.  10  W..  at  Horse  Creek  bridge  on  Klamath  River, 
36  miles  west  of  Hornbrook,  and  contains  20  acres,  patented.  Pros- 
pecting has  been  done  in  the  superficial,  decomposed  part  of  the 
deposit  and  nothing  is  known  about  it  in  depth,  although  it  was  first 
found  in  1878.     A  small  amount  of  cinnabar,  recovered  by  washing 
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SfOOTE  DfDCSTBY. 

Since  1916,  Si^i^om  Coonty  has  pptjdraced  ifonsiderable  emshed 
iwdk  and  graTel  for  road  eonBtmetion.  The  stream  gravels  near  Yre&a, 
as.  far  esam]^  the  dredged  portio^ns  o£  Greenhorn  Creek,  and  some 
areas  of  vdleanie  roek  near  enon^  the  railroad  are  the  most  aan- 
vement  soorees  of  supply.    There  has  been  a  eonsideraMe  length  of 
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both  state  higliway  and  rock-surfaced  coimty  roads  built  in  the  county 
in  recent  years,  and  local  stone  has  been  utilized. 

Kaiser  Paving  Compauji's  Black  Butte  Quarry  is  four  miles  north 
of  Sisson  on  the  Paeifie  highway.  This  plant  has  been  operated 
intermittently,  and  has  produced  quite  a  large  tonnak'e  of  crushed 
rock.  The  material  is  a  hard  dark  volcanic  rock,  forming  a  prominent 
cone-shaped  mountain  just  east  of  the  state  highway.  The  quarry  is 
served  by  a  spur  track  from  the  main  line. 

Steele  Quarry  is  three-fourths  of  a  mile  southeast  of  Yreka.  It  has 
produced  crushed  rock  for  local  use. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.  McK.  L.AIZURE,   Mining  Engineer. 

SAN    LUIS   OBISPO    COUNTY. 

Introduction. 

The  history  of  San  J^uis  Ubi-spo  (..'ounty  is  linked  with  that  of  the 
larly  Spani.sh  settlement  and  occupation  of  California.  In  1772  the 
.Mission  San  Luis  Obispo  de  Tolosa  was  founded  and  the  village  which 
grew  up  around  it  became  later  the  city  of  San  Luis  Obispo,  county 
■seat  of  the  county,  which  also  took  the  same  name. 

The  county  wa.s  organized  in  18-50  shortly  after  California  was 
admitted  to  the  rnion.  it  licing  one  of  the  original  twenty-seven  formed 
;.t  that  time.  Between  1851  and  lS8.i  its  north,  east  and  south 
boundaries  were  moved  several  times  but  with  little  change  in  its  area 
(•r  general  outline. 

Probably  ninety  per  cent  of  its  acreage  formerly  was  included  in 
Spanish  grants,  wliose  dimensions  were  expressed  in  leagues,  and  many 
i-anchos  containing  from  ten  to  tifty  thousand  acres  long  remained 
intact.  These  large  lioldings  are  gradually  being  cut  up.  however,  ami 
much  of  the  valley  land  is  now  intensively  cultivated.  Dairying  and 
stock  raising  are  important  pursuits.  But  little  public  land  remains 
and,  with  the  exception  of  claims  already  located,  mining  of  necessity 
must  consist  mainly  in  the  development  and  production  of  minerals 
found  on  tliese  privately-owned  lands,  either  through  purchase  or  lease. 
Climatic  conditions  are  excellent  and  mining  can  be  carried  on  the 
year  round,  although  in  the  more  j-emote  districts  the  condition  of  the 
roads  in  the  rainy  season  makes  hauling  impractical. 

Geography. 

San  Luis  Obispo  County  borders  on  the  Pacific  Ocean  and  occupies 
a  position  midway  between  San  Frauci.sco  and  Los  Angeles.  It  is 
liounded  on  the  North  by  ^lonterey  County,  on  the  east  by  Kern  and  on 
the  South  by  Santa  Barbara.  It  contains  3334  square  miles  and  has 
a  ]iopulation  of  21,893  (1920  census).  The  coast  line  of  the  Southern 
Pacific  railroad  passes  through  the  county  from  north  to  south.  The 
lailroad  follows  Salinas  River  Valley  through  Paso  Robles  to  a  point 
near  Santa  ilargarita.  thence  it  crosses  the  Santa  Lucia  Range  via 
Cuesta  Pass,  reaching  San  Luis  Obispo  at  the  foot  of  the  grade,  and 
the  ocean  near  Pismo.  It  continues  south  along  the  ocean  shore  giving 
through  transportation.  The  Pacific  Coa.st  Railroad  (narrow  gauge) 
connects  Port  San  Luis  with  San  Luis  Obispo  and  continues  to  Santa 
.Maria  and  other  points  in  Santa  Barbara  County.  Tlie  jiaved  Coast 
highway  closely  parallels  the  Southern  Pacific  railroad  tlirough  the 
county. 

From  Santa  ^largarita  fair  dirt  roads  extend  to  the  eastern  part 
of  the  county,  but  ilcKittrick  in  Kern  County  is  a  nearer  railroad  point 
to  this  section.  Steamer  service  is  available  at  Port  San  Luis.  This 
harbor  is  the  terminous  of  pipe  lines  from  the  San  Joaquin  Valley  oil 
fields  and  is  an  important  loading  point  for  oil  tankers. 

Topography. 

The  Coast  Range  mountain  system  traverses  the  cotinfy  from  north- 
west  to  southeast.     Within   the   conntv  this  mountain   block   consists 
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of  three  main  ranges.  The  Santa  Lucia  Mountains,  the  central  and 
most  prominent  range  divide  the  county  into  two  unequal  provinces, 
the  larger  lying  north  and  east  of  this  barrier  and  the  smaller  south  and 
west  of  it.  The  southwestern  area  is  again  divided  into  Los  Osos,  San 
Luis,  Arroyo  Grande  and  Santa  ]\Iaria  valleys  by  lesser  ridges,  of  which 
the  San  Luis  Eange,  which  terminates  on  the  coast  at  Point  Buehon  and 
runs  a  little  south  of  east  until  it  unites  with  the  Santa  Lucia,  is  the 
most  elevated.  Northeast  of  the  main  Santa  Lucia  Range  lies  the 
upper  Salina.s  River  basin  and  numerous  smaller  valleys.  The  broad 
San  Jose  Range,  including  the  La  Panza  ^Mountains  and  numerous  spurs, 
occupies  the  area  east  of  Salinas  River.  Near  the  source  of  the  river 
this  range  unites  with  the  Santa  Lucia.  Between  these  mountains  and 
the  Tremblor  Range  in  the  southea.st.  whit-li  roughly  forms  tlie  eastern 
boundary  of  the  county,  is  the  peculiar  fault  valley  known  as  Carrizo 
Plain.  This  valley  has  no  outlet,  its  scanty  run-off  draining  to  the 
center  where  Soda  Lake  has  fonned. 

Geology. 

The  geology  of  that  portion  of  the  county  from  the  southern  boundary 
to  latitude  35°  30'  N.  and  from  the  coast  to  loniritude  120  30'  W. 
has  been  described  and  mapped  in  detail  by  H.  W.  Fairbanks.*  A 
discussion  of  the  geologv^  of  the  county  with  relation  to  petroleum 
resources  vnll  be  found  in  Bulletins  Xo.  69  and  No.  89  of  the  State 
ISIiniug  Bureau.     A  folio  of  geologic  maps  accompanies  Bulletin  No.  69. 

As  indicated  on  the  Bureau's  geological  map  of  the  state,  the  Santa 
Lucia  Range  from  San  Luis  Obispo  northwestward  to  the  northern 
boundary  line  is  made  up  of  Franciscan  rocks,  including  slates,  cherts, 
limestones,  and  sandstones,  with  much  serpentine  and  many  dikes  and 
intrusions  of  deep-seated  igneous  rocks.  On  the  tlanks  of  the  range  are 
narrow  belts  of  Cretaceous  sandstones  and  shales.  Southeast  of  San 
Luis  Obispo  the  formations  are  mainly  Tertiary  marine  sandstones  and 
diatomaceous  shales.  Unconsolidated  sands,  gravels,  and  clays  extend 
from  Pismo  to  Santa  ilaria  River  and  well  up  the  valley  of  the  Santa 
IMaria.  East  of  Santa  Margarita  there  is  a  large  area  in  which 
granite  predominates.  The  balance  of  the  county  lying  east  and 
north  of  the  Santa  Lucia  Range  consists  almost  entirely  of  sedimentarx' 
rocks  of  Tertiary  age,  shales,  sandstones,  tuffs,  and  gravels  with  an 
area  of  Quaternary  sediments  comprising  Carrizo  Plain. 

MINERAL   RESOURCES. 

A  varied  production  of  mineral  products  over  a  period  of  more  than 
75  years,  whose  value  has  run  into  the  millions  of  dollars,  has  established 
this  county  as  an  important  though  not  spectacular  mining  district. 
Both  metallic  ores  and  nonmetallic  substances  are  widely  distributed 
throughout  the  county,  but  their  full  extent  and  ultimate  value  is 
unknown  due  to  lack  of  development.  The  county  is  known  mainly 
for  its  production  of  quicksilver  and  chromite. 

Gold  in  limited  amount  has  been  produced  since  an  early  date. 
Copper  minerals  are  not  uncommon  throughout  the  Santa  Lucia  Range, 
but  important  deposits  of  commercial  ores  have  not  been  developed. 
Antimony  and  manganese  occur,  and  there  has  been  some  production 

1  Fairbanks,  H.  W.,  U.  S.  Geological  Survey,  San  Luis  Polio,  No.  101. 
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of  the  latter.  Platinum  is  a  constituent  of  the  black  sands  of  the 
coast.  Recent  development  has  shown  the  iron  ore  deposits  near  San 
Luis  Obispo  to  be  of  such  extent  and  quality  as  to  make  them  a  factor 
to  ])e  seriously  considered  in  any  investigation  regarding  the  establish- 
ment of  an  iron  and  steel  industry  in  this  state. 

In  tlie  south  and  southwest  there  are  extensve  deposits  of  bituminous 
sandstone,  probably  the  largest  in  the  state.  The  Arroyo  Grande  oil 
field  produces  some  low-gravity  petroleum.  Hot  and  cold  mineral 
springs  and  wells  are  found  in  various  parts,  especially  in  the  vicinity 
of  Paso  Robles.  Many  varieties  of  stone,  suitable  for  building  purposes, 
are  found  here,  including  volcanic  tuff,  sandstone,  granite,  and  onyx 
marble.  These  have  licen  utilized  to  some  extent.  Brides  have  lieen 
manufactured  in  considerable  quantity.  There  are  extensive  deposits 
of  diatomaceous  eai'th  and  volcanic  ash.  Limestone  and  dolomite  occur 
in  quantity.  Soda  (salt  cake)  is  produced  at  Soda  Lake.  Other  non- 
metallies,  whose  occurrenee  have  been  reported,  are  gypsum,  magnesite, 
tourmaline  and  glass  sand. 

About  twelve  other  mineral  species,  whose  occurrence  is  of  scientific 
interest  only,  have  been  found  in  the  county. 

The  last  general  report  on  the  mining  industry  is  contained  in  Report 
X\'  of  tile  State  .Mineralouist.  lOl.")-!!!!!!.  The  (piicksilver  mines  are 
described  in  detail  in  Bulletin  No.  78,  'Quicksilver  Resources  of  Cali- 
fornia," IDliS.  Bulletin  .No.  7(i,  "  Maniiaiiesc  and  Cliruiniuin  in  Cali- 
fornia,' 1918,  covers  deposits  in  this  county,  as  of  that  date.  A 
discussion  of  the  petroleum  resources  and  possibilities  of  this  area 
will  be  found  in  Bulletin  No.  69,  1914,  (out  of  print)  and  in  Bulletin 
No.  89,  1921,  (out  of  print). 

The  writer  spent  two  weeks  of  September,  1925,  in  a  resurvey  of  the 
mineral  deposits  of  the  county  and  gathering  data  relative  to  new 
developments  and  the  present  status  of  the  industry.  The  assistance 
rendered  by  mine  owners,  operators  and  Chamber  of  Commerce  officials 
IS  gratefully  acknowledged. 

Some  data  from  earlier  reports  are  included  herein,  but  only  brief 
mention  will  be  made  of  properties  (particularly  quicksilver  and  chrome 
mines)  covered  in  the  special  liuUetins  mentioned  above,  that  arc  still 
in  print.  The  petroleum  industry  is  important,  but  distinct  from 
oflici-  liranches  of  mining,  and  it  will  be  only  touched  upon. 

In  1924  San  Luis  Obispo  County  produced  eight  mineral  substances, 
valued  at  $317,779,  as  compared  with  an  output  valued  at  $145,249  in 
1923.  The  banner  year  was  during  the  'war  period,'  in  1918,  when  the 
value  of  the  county's  mineral  output  totaled  $858,689. 

The  following  table  gives  the  total  recorded  output  from  the  earliest 
year  for  which  figures  are  available  to  and  including  1924 : 
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Year 

BitumiDCHE  rock 

Brick 

ChromiU 

Gold. 
r3lue 

Mineral  water 

Tons 

Vahie 

M. 

Vahe 

Tons*     1     Value 

GlUoDS 

Value 

1876« 

1877 

1878     .- 

1879 

1880       - 

=17.030      J1S4,7M 
1.790          24.000 

1881       

1SS2 



$3,000 

18S3_ 

3,558  ■       99.200 

1884       . 

-. — 



1885       

670           8.880 
980          13.140 
600            7.9S0 
300           2.530 
1.300          66.883 
687            5498 

1888 

9.161 

1.740 
3.000 
6.280 
S.800 
1.785 
1.097 
600 
1.200 

3.000 
3,000 
2.500 

:  (no 

1887 

36.000 
43.000 

JlSO.OOll 
215,000 

1888 

:"j 

1889— 

::::::::j 

1890 

1891 

74 

592 

1892 

1893 

1S94_ 

9.432 

6.354 
3.113 
2.291 
4.788 
10.818 
3.346 
9.472 
1.790 
3.365 

32.263 
17.600 
11.464 

5.117 
1S.927 
40.28S 
12.905 
33.070 

2.327 

<S00 
<700 

10.500 
6.630 

1895 

730 

$3,750 

1896 

<200  1         2.000 

1897_  _ 

7,800 
800 

$1,960 

1898.         

S30 
650 
500 

650 
900 
750 

5.2Sa 
3.300 
4.000 
5.200 
7.650 
6,000 

1899 

, 

1901 

1902 

JllO 

i,399 

l.»10 

630 

300 

24.000 
4.300 

6.«, 

1901 

4,000 

».« 

2.533 

2.533 

2.167 

6.077 

2.731 

1.982 

2.710 

807 

609 

579 

( 

6.348 
6.644 
8.12$ 
21.875 
6.369 
4.016 
5.230 
1.472 
1,149 
1.118 

403 
300 
2.000 
1.440 
2.345 
900 
2.000 

3J0O 
2.400 
16.000 
12.900 
19.603 
8.000 
18,000 

1906 

1907 

316 

4.800 
4.800 
4.000 
6.000 
2.000 
2.500 
1.500 
1.000 
4.500 
2,500 

1,300 

1.05 
1.01 

i.ai 

1.01 
6S 
6C 
23 
61 

19(18. 

1909... 

1910__. 

1912 

1913 

1914. 

1.750 

17,500 

|— 

124 

• 

1,S55 

4.130 

43.300 

27,733 

1917     .          

4109 
10.443 

92,816 
539.423 

1918 -.- 

' 

1919 

1,158          26.431 

1921 

( 

l<t>^ 

1923 

1M4 

2.033 

35.987 

Totals 

•157.497 

$638,882 

•22.248 

$214,472 

•31.633 

$1,129,430 

1  •$54,055 

j      •76.200 

!  »^^ 

•Copper  was  irdgfaed  in  tats  of  2.360  poonds  and  chromite  in  tons  (rf  2.240  pouncfe.  but  b»e  convated  to  2.000  poonds. 

'The  total  prodtiction  of  asphaltmn  up  to  1894  was  reported  as  SOD  barrefe.    This  i»oduction  reduced  to  tons  is  sbo  ~ 
under  1894. 

'Although  a  great  deal  of  chromic  iron  ore  was  mined  and  marketed  during  the  '70's,  there  are  no  records  of  yearly  i 
duction.    The  aboTe  figure  for  ISSO  represents  the  total  shipments  from  San  Luis  Otrispo  up  to  Augrct.  ISSO. 

"There  are  no  recwds  of  annual  mmeral  production  for  the  period  of  1S65-1S76,  but  there  was  a  small  annual  gold  prod 
tion  from  shallow  i^acers  bef«e  this,  and  these  placeis  have  no  doubt  yielded  considerable  gold  never  repOTted.  The  sa 
ofaeerration  applies  to  a  number  of  small  qmck^T»^  properties  worked  in  the  '70's. 

•Concentrates. 

•Includes  crashed  rock,  rabble,  sand,  gravel:  also  granite  and  sandstone  prior  to  1915 

■See  under  'UnapportioDed*. 
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COUNTy,  1876-1924. 


Petroleum 

Quicksilver 

Miscel- 
laneous 
etone*, 
value 

Miscellaneous  and  unapportioned 

Barrels 

Value 

Flaskfl 

Value 

Amount 

Value 

Substance 

6,428 

3.310 

2.151 

779 

$282,832 

123,463 

70.768 

2,358 

•236,000  lbs. 

$7,287 

88,772 
45.520 
17.407 
13.500 
47.000 
6,740 
44,835 

/      '220  tons 

\       500cu.ft. 

400  cu.  ft. 

4,400 
20.000 
4,000 

Asphaltum  (rock). 
Gal.  onyx. 

20 

101 

101 

384 

394 

515 

840 

3,312 

4,577 

4,746 

3,733 

3,511 

2,509 

867 

317 

563 

569 

666 

1,160 

1,266 

1,473 

1,227 

1565 
1,224 

800 
3.400 
3.939 
11.660 
17.700 
23.886 
41.513 
147.215 
183.530 
176.616 
133,748 
128,152 
95.743 
36.648 
15,510 
25.476 
26,180 
27,998 
46,667 
62.097 
125.542 
114,724 

151,034 

238cu.ft. 

1,000 

Gal.  onyx. 

16  tons 

320 

Asphaltum  (rock). 

2,000  tons 

4.000  tons 

100  bbls. 

30,000 

40,000 

100 

58.374 

81.000 

46.000 

35.500 

3.000 

900 

400 

75 

Lime. 

48,127 
10.000 

$16,845 
5,000 
1.5,000 
11,155 
2,5,146 
1,469 

(    6.00D  trns 
I       300  bbls. 

90,000 
600 

Asphaltum  (rock). 
Lime. 

30.000 

/    4,500  tons 

I 

55,000 
218,205 
165,000 

Asphaltum  (rock). 

22,310 
38,092 

13,000  tons 

Asphaltum  (rock). 

2,129 

134 

99.475 
49,318 

8,422 

6,100 

20,300 

80.000 
107.000 
46.479 

113,384 

1,940 

88 
2,717 

16,886 

81,926 
174,447 

132,777 

246,463 

6,100 

2,578 

78,077 

137,436 

11,670 

5,252 
68,656 
56,783 
32,922 
50,515 
43.691 
31,892 

(       356  lbs. 
\ _ 

Copper. 

71143 

stone. 

62,744 

/    1.907  tons 

soda. 
Manganese  ore. 

31,656 

eral  water,  quicksilver,  silver,  soda. 

42,511 

89,186 

silver,  sandstone,  soda. 

30,725 

miscellaneous  stone. 

33,856 

eral  water. 

32,988 

19,793 

eral  water. 

31,222 

30,972 

' 

era!  water,  quicksilver,  soda  (salt 
cake). 

silver,  sodium  sulphate. 

466,173 

$424,091 

•48.308 

$2,168,385 

$939,635 

$1,518,307 
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ANTIMONY. 

Stibnite,  the  common  ore  of  antimony,  occurs  near  the  head  of  San 
Simeon  Creek  and  on  its  south  fork  near  the  summit  of  the  Santa  Lucia 
Range.     The  deposits  are  of  doubtful  commercial  value. 

Marquat  Estate  Deposit.  A  quartzitic  vein,  three  feet  in  \ridth  with 
about  one  foot  of  stibnite  on  the  footwall.  has  been  uncovered  on  this 
property.  The  vein  is  in  Franciscan  sandstone.  It  strikes  NE.  and 
dips  70°  NW.  One  shipment  of  ore  was  made  years  ago  and  a  little 
prospecting  was  done  at  this  locality  during  the  war  period,  but  nothing 
recently.  Owned  by  the  Marquat  Estate,  I*Irs.  Bena  ^Marquat,  adminis- 
tratrix, San  Luis  Obispo. 

Bibl:  State  ilineralouist  "s  Report  X.  p.  579:  XV.  p.  676.  State 
ilin.  Bur.  Bull.  91,  p.  29. 


Asbestos  of  uncertain  quality  and  in  unknown  amount  occurs  in  the 
mountains  between  Poso  and  Hasbroucks.  It  is  said  that  a  shipment 
was  made  from  here  a  number  of  years  ago,  but  the  fiber  was  of  such 
short  length  that  the  product  did  not  bring  a  profitable  return.  This 
is  the  only  deposit  of  asbestos  of  record  in  the  county.  The  locality 
was  not  visited. 

ASPHALT. 

Natural  asphalt  was  formerly  used  a  good  deal  in  this  state  for 
paving,  and  San  Luis  Obispo  was  a  considerable  producer  of  it.  Of 
late. years,  however,  the  natural  product  has  been  displaced  by  the 
material  yielded  in  crude  oil  distillation,  as  the  latter  is  more  uniform 
in  quality  and  more  cheaply  obtained. 

The  principal  natural  depo.sits  were  on  Tar  Spring  Creek.  9  miles 
east  of  AiToyo  Grande,  and  in  the  bituminous  rock  area  near  Edna. 
There  has  been  no  output  of  nattiral  asphalt  from  either  locality  for 
many  years. 

Bibl:  State  Mineralogist's  Reports  YII,  p.  97:  XH,  p.  30;  XY,  p. 
676.  r.  S.  Geol.  Stirvt-v  \XII  Annual  Report.  Part  I.  p.  41:!: 
ilineral  Resoui-ces  1883— S4. 

BirUMINOUS   BOCK. 

Sands  of  the  Pismo  and  Santa  Margarita  formations  which  have  been 
saturated  with  and  cemented  together  by  natural  asphalt,  are  of  wide- 
spread occurrence  in  San  Luis  Obispo  County.  The  asphalt  comes 
from  the  underlying  Monterey  shales  and  when  it  seeps  up  into  the 
overlying  sand  it  changes  the  latter  into  a  tough  weather-resisting 
stratum. 

The  deposits  have  been  most  extensively  developed  near  Edna,  a 
station  on  the  Southern  Pacific  railroad  about  sis  miles  south  of  San 
Luis  Obispo.  Other  quarries  have  been  opened  along  and  near  San 
Luis  Bay :  near  the  town  of  Arroyo  Grande,  and  on  Tar  Spring  Creek. 
9  miles  east  of  Arroyo  Grande,  where  natural  asphalt  was  also  refined 
years  ago. 

With  one  exception  all  the  quarries  that  were  formerly  worked  have 
been  idle  for  many  years. 
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Consolidated  Bituminous  Bock  Co.  This  company  owns  a  large  tract 
of  land  one  mile  southwest  of  Edna,  about  40  acres  of  which  contains 
workable  deposits  of  bituminous  sandstone.  It  was  worked  at  irreg:^llar 
intervals  for  a  number  of  years,  but  has  been  idle  since  1920. 

J.  F.  Beckett,  of  Arroyo  Grande,  has  a  deposit  but  has  made  no 
production. 

Bibl :  State  Mineralogist's  Reports  VII,  pp.  53,  97-99 ;  VIII,  p.  533 ; 
X,  p.  571 ;  XII.  p.  29:  XIII,  p.  37;  XV,  pp.  83-85.  U.  S.  Geol. 
Survey  San  Luis  Folio  101. 

BRICK    AND    CLAY.^ 

There  are  no  known  deposits  of  high-grade  clays  in  this  county, 
but  red-burning  clays  suitable  for  making  brick  occur  in  the  valley 
silts  of  recent  origin  at  various  places.  Since  the  population  of  the 
county  is  small,  the  demand  for  clay  products  is  limited,  and  a  single 
common  brick  plant  at  San  Luis  Obispo  supplies  the  market  of  the 
county,  as  well  as  of  a  few  nearby  towns  in  Santa  Barbara  and  Monterey 
counties.  The  territory  to  the  south  is  supplied  by  brick  yards  in 
Santa  Barbara,  while  plants  in  Gilroy  and  San  Jose  furnish  brick 
for  the  communities  in  Monterey  and  San  Benito  counties. 

San  Luis  Brick  Works  (formerly  San  Litis  Brick  Co.).  This  property 
is  owned  and  operated  by  Faulstich  Bros.,  San  Luis  Obispo.  The  plant 
is  located  one  mile  south  of  town  near  the  lines  of  the  Southern  Pacific 
;ind  Pacific  Coast  railroads.  The  clay  used  is  a  yellowish  loam,  with 
little  or  no  overburden.  The  proportion  of  sand  is  sufficient  to  prevent 
excessive  shrinkage  and  cracking  in  the  brick-making  process,  yet  is  not 
so  high  as  to  interfere  with  the  binding  properties  of  the  clay.  The 
clay  is  mined  to  a  depth  of  15  feet  by  hand  shoveling  into  dump  cars, 
which  are  hauled  up  an  incline  by  a  steam-winch,  and  dumped  through 
a  hopper  into  a  10-foot  dry  pan.  After  screening,  the  fines  pass  to  a 
pug  mill,  then  to  an  American  Clay  Machinery  Co.'s  auger  machine 
equipped  with  a  Freize  cutter.  The  oversize  from  the  screen  is  returned 
1()  the  dry  pan. 

The  brick  are  dried  in  the  open  without  auxiliary  heat ;  this  requires 
an  average  of  three  weeks.  Burning  is  done  in  open  field  kilns,  usuall.v 
with  18  arches,  each  kiln  containing  590,000  brick.  Heat  is  supplied 
by  oil.  with  steam  atomizption.  Firiii"'  requii'cs  five  days,  and  cooling 
ai)out  three  weeks.  The  plant  operated  three  months  during  the  season 
of  1925,  producing  about  1,500,000  brick.  Twenty-eight  men  are 
employed  when  in  full  operation. 
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CHROMITE. 

('hromic  iron  ore  has  been  one  of  the  staple  mineral  products  of  this 
( oiinty  siiR'c  the  seventies.  The  output  has  varied,  however,  in  aecord- 
auee  with  tlie  market  dematul  and  price,  ceasing  altogether  between 
1896  and  1914.  During  the  emergency  created  by  the  World  War, 
mining  was  resumed  on  an  enlarged  scale,  more  than  10,000  tons  being 
l.roduced  in  1918.  At  the  ending  of  hostilities  in  the  latter  part  of 
1918,  the  market  collapsed  and  chrome  mining  practically  ceased.  The 
development  work  which  had  been  carried  on.  however,  resulted  in 
the  opening  up  of  ore  reserves  sufficient  to  supply  the  present  Pacific 
coast  requirements  for  many  years. 

Previous  reports  still  available  describe  the  mines  and  prospects  in 
detail.  These  detailed  descriptions  will  not  be  repeated  herein,  the 
following  supplementary  notes  being  intended  to  show  the  present 
status  of  the  jiroiiertie.s  onl.\".  Those  properties  which  were  located  as 
mining  claims  on  public  land  are,  with  a  few  exceptions  where  assess- 
ment work  has  been  kept  up,  abandoned.  Deposits  on  privately  owned 
lands  that  were  worked  under  lease  almost  without  exception  have 
reverted  to  their  owners  and  are  idle.  At  one  or  two  mines  a  little 
development  work  has  been  carried  on  and  a  small  production  made. 

Alrisa  inid  Siiiisliiiir  Cldinis.  Located  in  Sec.  34,  T.  29  S.,  R.  12  E. 
Abandoned. 

Castro  Mine.  This  mine  is  situated  in  the  east  half  of  Sec.  29,  T.  29 
S.,  R.  12  E.  It  was  equipped  with  a  50-ton  concentrating  mill  and  has 
been  a  large  producer.  Operated  during  the  war  period  liy  the  Cali- 
fornia  Chrome  Co.  The  property  is  patented.  Owned  liy  Alfred  A. 
Wheeler,  1640  Clay  street,  San  Franci.sco.     Idle. 

Chorro  Crck  Minr.  Located  in  Sec.  34,  T.  29  S..  R.  12  E. 
Abandoned. 

Colorado  Chroiiir  Minr.  Located  in  Sec.  32,  T.  29  S.,  R.  12  E. 
Aliandoned. 

Cijpress  Chrome  Mine.  In  Sec.  34,  T.  29  S.,  R.  12  E..  ad.joining  the 
Chorro  Creek.     Abandoned. 

El  Diviftachro  Chrome  Mine.  This  property  is  in  Sec.  33,  T.  29  S., 
R.  12  E.  It  is  patented  and  owned  liy  L.  H.  Butcher  Co.,  274  Brannan 
street,  San  Francisco.     Idle. 

El  Salto  Chrome  Mine.  Situated  on  the  west  half  of  Sec.  33,  T.  29  S„ 
R.  12  E.  Patented  land.  Owned  by  L.  H.  Butcher  Co.,  274  Brannan 
street,  San  Francisco.     Idle. 

Evans  Banch  Deposit.  In  Sec.  2,  T.  25  S.,  R.  6  E.,  on  W.  J.  Evans 
Ranch.     Idle. 

Proom  (Mrs.)  Eanch  Deposit.  Situated  in  Sec.  8,  T.  31  S.,  R.  12  E., 
on  Laguna  Rancho  Grant.     Idle. 

Johe  Baneh  Deposit.  Located  in  Sec.  2,  T.  31  S.,  R.  11  E.  This 
liro]ierty  is  now  a  part  of  the  holdings  controlled  bv  ilcKinnev  Iron 

Mine.s.    ■   I  (He. 

Lu  I'rinua  and  La  Trinidad  Chrome  Mines.  Propertv  consists  of 
180  acres  of  patented  laud  in  Sec.  33,  T.  29  S.,  R.  12  E.  '  These  mines 
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were  good  producers.     Owned  by  L.  H.   Butcher  Co.,  274  Brannan 
street,  San  Francisco.     Idle. 

Lucky  Jack  Group.  This  group  is  in  Sees.  29  and  31,  T.  29  S.,  R. 
12  E.  All  claims,  except  the  Lucky  Chrome  upon  which  assessment 
work  is  kept  up,  have  been  abandoned.  Production  has  been  about 
45  tons.     Owner,  W.  M.  Duff,  San  Li;is  Obispo. 

Middlemost  Chrome  Deposit.  On  the  W.  C.  Middlemast  Ranch  in 
Sec.  25,  T.  28  S.,  R.  10  E.     Idle. 

Mutual  Chrome  Mine.  Comprised  80  acres  in  See.  35,  T.  29  S.,  R. 
12  E.     Abandoned. 

London  Chrome  Mine.  This  property  produced  about  3500  tons  of 
ore  when  last  operated  during  the  war  period.  Development  work 
carried  on  before  the  collapse  of  the  chrome  market  in  1918  revealed 
extensive  reserves  of  ore  which  have  not  as  yet  been  mined.  The  map 
herewith  shows  the  underground  workings  and  orebodies  developed. 
Owners,  W.  C.  H.  Dibblee  and  P.  A.  H.  Arata  of  San  Luis  Obispo. 
Idle. 

Norcross  Chrome  Mine.  Situated  in  Sec.  13,  T.  29  S.,  R.  11  E,  This 
mine  was  under  lease  to  the  Union  Chrome  Co.,  of  San  Francisco,  during 
tlie  war  period.  A  mill  was-  erected  and  a  fair  tonnage  of  concentrates 
averaging  44%  CrjOj  was  made.     Idle  and  probably  abondoned. 

Pick  and  Shovel  Mine  (also  called  Safety  Chrome  Mine).  This 
property  comprises  83.2  acres  in  the  SEJ  of  Sec.  34,  and  the  SW^  of 
Sec.  35,  T.  29  E.,  R.  12  E.  It  was  worked  more  extensively  in  the 
early  days  than  any  other  chrome  deposit  in  the  district  and  produced 
a  large  tonnage  between  1880  and  1890.  Many  of  the  old  workings 
were  caved,  but  the  mine  was  reopened  when  the  acute  demand  for 
chromite  was  created  during  the  war,  and  over  4000  tons  of  high-grade 
ore  have  sinoe  been  jirodueed.  Extensive  development  work  uncitveved 
large  reserves  which  were  not  drawn  upon  before  the  ending  of  hostili- 
ties. The  limited  tonnage  of  domestic  chromite  consumed  on  the  Pacific 
coast  since  the  war  period  has  come  mainly  from  this  property,  and  the 
owner  is  prepared  to  contract  delivery  of  any  required  tonnage.  The 
Pick  and  Shovel  is  the  only  producing  mine  in  the  county  at  the  present 
time,  one  or  two  men  being  engaged  in  doing  additional  development 
and  mining.  The  workings  are  sho\ra  on  the  accompanying  map. 
Owner,  P.  A.  H.  Arata,  San  Luis  Obispo. 

Pi)ie  Mountain  Group.  The  claims  are  in  Sees.  3  and  10,  T.  26  S., 
R.  8  E.  Aliout  400  tons  of  good  chromite  was  produced  here  in  the 
eighties.  The  group  is  now  a  part  of  the  Win.  R.  Hearst  Ranch  hold- 
ings, having  been  purchased  by  the  Hearst  interests. 

Percira  Group.  This  group  comprised  three  claims,  located  in  1918, 
in  T.  25  S.,  R.  8  E.  They  were  soon  after  sold  and  are  now  a  part  of  the 
large  land  holdings  of  Wm.  R.  Hearst. 

Rancho  Piedra  Blanca.  Undeveloped  deposits  occur  on  this  property, 
owned  by  Wm.  R.  Hearst.     They  are  on  See.  4,  T.  25  S.,  R.  7  E. 

Tiancho  Santa  Manuela.  Chromite  has  been  found  on  this  property, 
six  miles  northeast  of  Arroyo  Grande. 


.'■  ----•^'-:?w.^-^ 
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Ranch o  Santa  Eita.  Some  ehi-omite  was  shipped  from  here  in  the 
eiirhties.     It  is  eight  miles  northeast  of  Cayueos. 

Riiss  Deposit.  A  small  deposit  was  opened  up  on  this  ranch  in  Sec.  4. 
T.  25  S..  R.  6  E.     Antone  D.  Russ,  owner.     Idle. 

San  Bernardino  Creek  Deposit.  E.  L.  EUberg.  of  San  Luis  Obispo, 
and  H.  L.  Flournoy.  of  ilorro.  have  made  a  small  production  of  chrome 
ore  from  deposits  near  the  headwaters  of  San  Bernardino  Creek  in 
T.  29  S.,  R.  11  E. 

San  Carpojaro  Cieek  and  Arroijo  La  Crnz  Dcixt.'iits.  These  two 
claims  were  located  in  Sec.  12.  T.  25  S..  R.  7  E.  An  orebody  about 
live  feet  wide  was  exposed  here,  but  the  locality  is  almost  inaccessible. 
Probably  abondoned. 

Sweetwater  Chrome  Mine.  This  property  is  in  Sec.  12,  T.  29  S.,  R. 
HE.  It  was  a  good  producer  of  high-grade  ore.  W.  W.  Pierce  et  al.. 
of  ilorro.  owners.     Idle. 

Welsh  Ranch  Deposit.  A  .small  lens  of  chromite  was  uncovered  here 
in  Sec.  4.  T.  31  S..  R.  11  E.     Idle. 

Zerfimj  Ranch  Deposit.  This  deposit  is  located  on  the  property  of 
Arthur  L.  Zerfing  of  Cavucos.  The  best  ore  was  in  the  SEJ,  Sec.  24. 
T.  28  S.,  R.  10  E.     Idle." 

Bibl :  U.  S.  Geol.  Surv.  Bull.  430.  pp.  168-173.  181-182j  San  Luis 
Folio  101.  State  Mineralogist's  Report  XV.  pp.  674- (2(5.  State 
:Mining  Bur.  Bull.  76.  pp.  167-178. 


"In  the  spring  of  1847,  a  new  coal  mine  was  discovered  near  San 
Luis  Obisco.  north  latitude  35".  There  are  now  three  mines  within 
three  hundi-ed  miles  of  ilonterey :  yet  coal  was  sold,  in  1846,  from  an 
American  whaler,  at  $5  a  bushel. ' '  ^ 

Coal  was  found  on  the  beach  at  San  Simeon  in  the  sixties  and  the 
San  Simeon  Coal  ^lining  Co..  said  to  have  been  the  first  mining  company 
.started  in  the  county.  wa.s  soon  after  organized.  The  outcrop  of  the 
vein  was  two  feet  in  width  and  usually  covered  \vith  water  at  high 
tide.  A  shaft  was  sunk  to  a  depth  of  100  feet,  at  which  point  the  vein 
had  dwindled  to  a  mere  seam  and  mining  was  abandoned. 

A  small  seam,  not  over  15  inches  thick,  occurs  on  Pico  Creek,  about 
four  miles  from  the  beach,  on  the  Piedra  Blanca  Grant. 

Coal  is  also  reported  to  have  been  found  between  Peso  and  Has- 
hroucks.  It  is  probable  that  this  and  the  other  deposits  mentioned 
are  too  small  to  invite  exploitation. 

Bibl:    State   ilineraloeist 's  Reports   VI.   p.    118;   VIII.    p.   532; 
Xn.  p.  61. 

COPPER. 

A  few  small  bodies  ot  liigh-grade  copj)er  ore  and  siirt.-u-e  in<lii-atiDns 
of  more  extensive  deposits  of  low-grade  oreliodies  have  been  noted  at 
various  places  throughout  the  serpentine  areas  in  this  county.  Many 
prospects  were  located  in  the  sixties,  and  a  few  shipments  of  copper 

•Taylor.  R.  C.  Statistics  of  Coal.  Second  Edition.  Pliiladelphia,  1S51. 
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ore  were  made  in  the  early  days  to  Swansea,  Wales.  These  ores  usually 
carried  some  gold  and  silver  values  as  well.  The  most  commonly 
iM-curring  eopper  minerals  are  ehaleopyrite  and  malacliite,  with  occa- 
sioiially  native  copper  disseminated  through  the  serpentine. 

Some  ten  or  twelve  copper  properties  have  been  described  by  name 
ill  Bulletin  No.  50,  'Copper  Resources  of  California,'  1908,  and  in 
State  Mineralogist's  Report  XV,  1915-1916.  Most  of  these  properties 
are  ([uite  inaccessible,  and  at  the  present  time  there  is  no  activity  at 
any  of  them.  It  does  not  ai)pear  likely  that  there  will  be  an  appreciable 
|)roduction  of  copper  from  the  county  in  the  near  future,  although  the 
i-iipriferous  l)e]t  of  the  Coast  Range  is  more  worthy  of  attention  here 
than  at  any  othei-  point  between  its  .southern  end  and  San  Francisco  Hay. 

The  principal  mineralization  is  in  the  Santa  Liicia  Range,  north  and 
northwest  of  San  Luis  Obispo  and  in  Los  Osos  Hills.  Owing  to  aban- 
donments, changes  in  names  and  o\nierships,  relocations  and  long 
jjcriods  of  idleness,  it  is  difficult  to  give  any  connected  history  of  the 
copper  properties. 

Lns  Osox  Mine.  This  deposit  was  located  in  1864.  Tlie  vein.  4  to  12 
leet  in  width,  was  developed  by  a  shaft  230  feet  deep.  One  hundred 
tons  of  189(  copper  ore  was  shipped  to  Swansea.  Wales,  in  early  days. 
The  workings  have  been  caved  for  years.  The  deposit  is  on  property 
now  included  in'the  holdings  of  iMcKinney  Iron  Mines.  It  is  designated 
on  the  ma|)  of  the  latter  (see  page  518.  post)  as  the  Goodwill  Copper 
.Mine.     Tliei'e  is  a  i)ossibiIity  tliat  this  jiroperty  ma.y  be  reopened. 

i;ii)l:   State   .Mineralogist's    K'eport    X\\   p.   686;   State   .Min.    Hur. 
Hull.  5(1.  pp.   172-173, 

The  <!i((  iro,  (liiiidiilit  pi .  (Horiit,  Tdssajara  and  Tiptop  claims  were  all 
locations  in  T.  29  S..  R.  12  E.  on  copper  showings.  They  are  probably 
all  abandoned,  as  little  or  no  worl<  was  done  on  them. 

ir.  K,  Hobson  has  eight  claims  between  ^lorro  and  Toro  creeks,  eight 
miles  due  east  of  Cayucos. 

liefngio  claim  was  located  on  Chorro  Creek,  seven  miles  north  of 
San  Luis  Obispo.     There  is  reported  to  be  a  4-foot  vein  carrying  native 

(■o]i])er  and  sulphides  on  this  property. 

Hihl:  State  -Min.  Hnr.  Hull.  5(1.  pp.  172-174. 

f'rndical  Son.  This  claim  was  located  six  miles  east  of  Cayucos, 
1  let  ween  Toro  and  Old  creeks.  The  ledge  carried  ehaleopyrite.  gold  and 
silvei-,  and  was  opened  by  a  50-foot  shaft. 

Hibl :  State  Min.  Bur.  Bull.  50.  p.  173. 

Schneider  and  McCUx  Claim  was  on  San  Bernardo  Creek,  seven 
miles  east  of  Morro. 

Bibl :  State  :Min.  Bur.  Hull.  50,  p.  173. 

Silver  Siran  Mine,  embraces  two  claims,  owned  by  R.  D.  Hazzard,  of 
Cayucos.  and  located  eight  miles  east  of  Cayucos,  near  the  headwatiM's 
of  Morro  and  Toro  creeks.  There  is  a  300-foot  tunnel  on  the  propert.v. 
It  is- said  to  have  produced  some  copper. 

Bibl :  State  Mineralogist's  Report  XV,  p.  686. 
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Ski/  Scraiicr.  This  claim  is  in  the  same  vicinity  as  the  Silver  Swan. 
It  was  developed  by  two  tunnels  which  tapped  a  vein  about  10  feet  wide 
carrying  ehaleopyrite.     Wm.  Drought,  Cayucos,  last  known  owner. 

Bibl:  State  Mineralogist's  Report  XV,  p.   686;   State  :\Iin.   Hur. 
Bull.  50,  p.  173. 

Take-a-Chmice  Group,  included  30  claims  owned  by  James  Wheeler 
ct  al.,  of  Santa  Margarita,  covering  copper  showings  in  the  form  of 
native  copper,  malachite  and  ehaleopyrite,  in  a  belt  near  the  summit  of 
tlie  Santa  Lucia  Range,  four  to  seven  miles  south  and  west  of  Santa 
-Margarita  at  an  elevation  of  1500  to  2000  feet.  This  group  included  a 
number  of  former  claims  that  had  been  abandoned.  It  is  under.stood 
that  some  of  these  claims  are  stiU  held  by  the  locators. 

Bibl:  State  Mineralogist's  Report  XV,  p.  686. 

DIATOMACEOUS   EARTH. 

White,  chalk-like  beds  of  diatomaceous  or  infusorial  earth  are  asso- 
i-iated  witli  other  Tertiary  sedimentary  formations  over  an  extensive 
area  in  the  Coast  Range. 

Ths  l)elt  running  through  the  southern  part  of  ilonterey  County 
continues  south  into  San  Luis  Obispo.  ]\Iany  detached  exposures  of 
diatomaceous  earth  have  been  noted  here,  but  they  have  only  been 
utilized  to  a  limited  extent  up  to  the  present  time. 

A  deposit  in  Sec.  2:5.  T.  26  S.,  R.IO  E.,  near  Adelaide,  was  worked  for 
a  time  in  1880,  the  material  being  sold  as  'Magic  Polish.'  The  bed 
here  is  reported  to  be  six  feet  thick  and  to  cover  25  acres. 

Undeveloped  deposits  occm*  about  three  miles  north  of  Arroyo  Grande, 
clo.se  to  the  Pacific  Coast  Railroad  and  in  Verde  Canyon. 

A  bed  is  exposed  close  to  the  Southern  Pacific  Railroad,  opposite 
Edna. 

Other  deposits  have  been  noted  in  the  mountains  back  of  Pismo  and 
at  various  points  along  Salinas  Valley  as  far  south  as  Rineonada  Valley. 

An  undeveloped  deposit  of  diatomaceous  earth  is  reported  to  occur  on 
Lots  13,  15.  16  and  17,  of  San  ^Cguelito  Rancho  lying  south  of  San 
Luis  Obispo. 

Ferrell  De.posii.  There  is  a  deposit  of  diatomaceous  earth  owned  by 
C.  E.  Ferrell,  P.  O.  Box  156.  San  Luis  Obispo,  on  Los  Osos  Creek 
.south  of  ilorro  Bay.  The  bed  here  is  45  feet  in  thickness.  It  is  a 
continuation  of  that  on  the  property  of  the  Incello  Company.  There 
is  a  good  road  from  the  deposit  to  San  Luis  Obispo,  a  distance  of  11 
miles. 

Hazzard  Gragg  Deposit.  A  deposit  of  cream-colored  diatomaceous 
earth  has  been  opened  up  by  a  90-foot  tunnel  on  the  Rancho  San 
^liguelito.  The  deposit  is  on  a  tract  of  168  acres.  owTied  by  Hazzard 
Gragg.  It  is  on  the  coast  highway,  2  miles  south  of  Avalon.  There 
has  been  no  commercial  production  to  date. 

Incello  Company,  The.  This  company  controls  about  1000  acres  of 
land,  formerly  a  part  of  Canada  de  Los  0.sos  Grant,  on  which  there 
is  a  large  deposit  of  diatomaceous  earth.  The  deposit  is  on  the  south 
side  of  Los  Osos  Vallev    about  two  miles  south  of  ilorro  Bay  and  ten 
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miles  west  of  San  Luis  Obispo,  the  nearest  railroad  shipping  point. 
The  I'onipan.v  also  has  a  plant  adjacent  to  the  Southern  Pacific  and 
Pat'itie  Coast  Kailroad  lines,  near  the  end  of  Broad  Street,  San  Luis 
Obispo,  for  the  manufacture  of  insulating  brick. 

The  Incello  Company  was.  organized  about  three  years  ago,  absorbing 
the  U.  S.  Kefractories  Co.,  which  had  made  a  small  production  before 
the  reorganization.  The  present  company  has  not  been  fully  financed, 
and  the  plant  has  not  been  in  operation  recently.  Robert  W.  Hull 
is  president,  and  N.  J.  Shields,  secretary ;  home  office,  San  Luis  Ohispd. 

The  deposit  of  diatomaceons  earth  controlled  by  the  company  out- 
crops at  an  elevation  of  250  feet.  An  excellent  gravelled  highway 
through  Los  Osos  Valley  extends  to  within  a  half  mile  of  it.  From  the 
highwa.y  to  the  loading  bunkers  there  is  a  planked  road  over  low 
sand  dunes  which  intervene.  A  Cl.vde  hoist  is  housed  above  the  bunkers, 
and  a  tramway  extends  from  here  to  the  quarry  face  at  the  bottom  and 
on  the  opposite  side  of  a  small  gulch.  The  tramway  has  a  slope  of 
approximately  30°  and  a  length  of  about  400  feet.  The  strike  of  the 
bed  where  mined  is  northwest  and  it  dips  45°  southwest  into  the  hill. 
An  adit  60  feet  in  length  run  as  a  cro.ss-cut  is  entirely  in  the  white 
diatomaceons  earth.  Other  development  consists  of  numerous  test 
[)its  and  trenches  on  both  sides  of  the  gulch. 

The  brick  plant  is  equipped  with  a  "Williams  hammer  mill,  dry  pan, 
pug  mill,  Fernholtz-Forino  press,  dryer,  cars,  etc.  For  burning,  tliei-e 
are  two  round  30-foot  bee-hive  type  down-draft  kilns  holding  80,000 
brick,  and  two  smaller  experimental  kilns.  Each  unit  is  equipped  with 
individual  motors  for  electric  power  operation.  The  plant  has  a 
capacity  of  10.000  brick  per  day.  It  is  uncertain  when  the  company 
v>ill  again  be  in  production. 

Pismo  Heights  Company.  This  company  has  a  deposit  of  diato- 
maceons earth  on  their  property,  one-half  mile  north  of  Pismo  between 
the  State  Highway  and  the  Soutiiern  Pacific  Kailroad.  It  is  unde- 
veloped.    W.  E.  Wolfe,  manager,  Pismo,  California. 

DOLOMITE. 

There  is  a  deposit  of  white  dolomite  in  Sec.  13,  T.  30  S.,  R.  13  E., 
at  the  upper  end  of  Little  Falls  Canyon,  a  branch  of  Lopez  Canyon. 

S.  Aumaier,  1127  Monterey  Street,  San  Luis  Obispo,  and  Peter 
Rochrjuez  have  located  one  claim  here.  It  is  accessible  by  trail  only, 
as  the  nearest  roads  terminate  several  miles  from  the  deposit.  A 
sample  analyzed  by  Smith,  Emery  and  Co.,  of  San  Francisco,  gave  the 
following  results : 

SiO,  :. 0.40% 

ALO3  0.19 

Fe„03 0.05 

CaO  31.70 

MgO 20.44 

Loss  on  ignition 47.36 

100.14 


514  REPORT  OF   STATE   illXERAI.OGIST. 

GOLD. 

Sau  Luis  Obispo  cau  sc-arcely  be  considered  as  one  of  the  jrold 
producing  counties  of  the  State,  although  gold  was  probably  mined 
here  before  1848.  There  is  no  record  of  the  outptit  previous  to  1882. 
but  it  is  thought  that  it  amounted  to  at  least  --rliXl.ddO.  as  several 
hundred  men  were  working  for  a  time.  ^lost  of  the  metal  has  been 
obtained  by  ground  sluicing  and  panning.  The  Franciscan  metamor- 
jihies  of  the  Santa  Lncia  range  have  fed  a  little  gold  into  the  streams  on 
both  sides  of  this  range.  San  Marcos  creek,  west  of  Paso  Rohles.  was 
worked,  as  well  as  a  number  of  streams  on  the  west  slope.  The  Naci- 
miento  River  is  being  prospected  just  below  the  mouth  of  Las  Tablas 
Creek  at  the  present  time.  The  best  known  and  most  important  placei-s, 
however,  have  been  in  the  gulches  heading  in  the  granitic  area  of  the 
San  Jose  range  in  the  vicinity  of  La  Pauza  and  Pozo.  Some  work  is 
going  on  in  this  section  at  tlie  present  time,  and  there  is  probably  a 
small  annual  output,  although  it  may  not  always  become  of  record. 
There  are  no  quartz  mines  in  the  county.  A  10-stamp  mill  was  erected 
b>-  the  Cuesta  Gold  Alining  and  Milling  Co.  at  a  property  a  few  miles 
northwest  of  San  Luis  Obispo,  about  15  years  ago.  bnt  it  was  only 
operated  a  short  time.  After  doing  some  work  which  failed  to  develop 
ore.  the  mine  was  abandoned  and  the  mill  dismantled  in  191:^. 

MoniiiKj  Star  Placer  Mining  Co.  This  companv  is  out  of  existence, 
and  its  claims  in  Sees.  6.  7,  8.  17.  18,  19  and  20.  of  T.  30  S..  R.  17  E., 
have  been  abandoned.  Sixty  acres  on  San  Lorenzo  Creek,  formerly  a 
part  of  their  ground,  has  been  taken  up  by  T.  H.  Williams,  J.  W. 
ilonell.  and  Mrs.  Martha  Williams,  who  work  it  by  ground  shiicing 
when  water  is  available. 

Xavajo  Minfs.  This  property  is  on  Xava.io  Creek.  Owner.  Bert 
AUey.  Pozo.  California.  There  is  considerable  ground  here  which  the 
owners  claim  will  run  50<'  per  yard  and  could  be  dredged.  A  home- 
made placer  machine,  run  by  a  gasoline  engine,  is  being  used  by  the 
owner,  who  has  been  operating  cjuite  steadily. 

Queen  Bee  Mine.  O^vner.  Henry  Chester.  5701  York  Blvd..  Los 
Angeles,  or  Pozo.  California.  This  property  comprises  apin-oximately 
200  acres  on  Mineral  Creek,  which  have  been  held  by  the  present  owner 
since  1896.  The  deposit  is  composed  of  uncemented  gravel  of  medium 
size  with  an  average  depth  of  12  feet.  The  bedrock  is  granite.  It 
has  been  worked  to  a  considerable  extent  by  ground  sluicing.  Values 
occur  from  the  surface  down  and  are  fairly  evenly  distributed.  The 
gold  is  coarse  and  somewhat  roiigh.  running  from  25f  pieces  tip,  with 
occasional  nuggets  worth  $o  to  $6.  It  is  said,  to  be  ver^-  high  grade, 
a.ssaying  .$19.65  to  $19.75  per  ounce,  and  is  sought  by  jewelers  and 
dentists  on  account  of  its  easy  working  qualities  and  purity.  Most  of  the 
production  has  been  sold  to  such  Ijuyers.  The  property  has  Ijeen  recently 
examined  by  Los  Angeles  parties  who  contemplate  putting  on  a  machine 
capable  of  handling  the  gravel  on  a  fairly  large  scale.  An  additional 
\.ater  supply  is  being  developed,  and  tlie  owner  is  also  doing  a  little 
work  on  a  3-foot  quartz  vein  found  here,  which  sliows  low  values.  The 
recent  dry  season  has  curtailed  sluicing  operations. 

Still  Banch  Property.  Owner.  0.  S.  Still,  La  Panza,  California. 
This  property  is  in  T,  29  S.,  R.  16  E.     About  400  acres  in  See.  30  is 
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cDusidered  to  be  mining  ground.  The  elder  Mr.  Still  came  into  the 
ri'irion  over  45  years  a^o  and  engaged  in  placer  luiniiig  with  several 
liuudred  other  Americans,  Mexicans  and  Chinese.  As  the  richer  surface 
placers  were  worked  out  and  abandoned  the  present  owner  acquii-ed  the 
ground,  which  now  lias  hecoini'  ;i  part  <>i  the  raneli.  For  35  years  past 
but  little  attempt  has  l)ecii  made  to  mine  it,  although  some  gold  ha.s 
Ijeen  recovered  with  rockers  by  prospectors  and  itinerant  miners,  -who 
were  seeking  a  grubstake.  Water  for  working  has  been  limited  in 
leeent  years. 

A  Pierce  gold-saving  machine,  constructed  and  owned  by  R.  A.  Pierce, 
Mt>rro  Bay,  is  on  the  property,  but  was  not  in  operation  when  visited. 
Similar  machines  have  been  installed  by  Mr.  Pierce  at  several  other 
localities  in  central  and  northern  California. 


No  dejjosits  of  gypsum  of  economic  importance  have  as  yet  been 
developed.  It  occurs,  however,  in  limited  quantity  as  white  bunches 
and  veins  on  Alamo  Creek,  16  miles  from  Santa  Maria,  and  in  the  form 
of  alabaster  at  Arroyo  Grande.  Gypsite,  an  impure  form,  is  found  in 
l)eds  on  the  southwest  side  of  the  Tremblor  Range,  east  of  Carrizo  Plain, 
:'nd  crystals  of  selenite  occur  in  the  clays  along  Carrizo  Creek. 

Bibl :  State  Mining  Bur.  Bull.  91,  p.  271. 


Iron  ore  represented  principally  by  an  extensive  deposit  in  the  Los 
O.sos  hills,  five  miles  west  of  San  Luis  Obispo,  is  one  of  the  most 
important  latent  mineral  resources  of  the  county. 

Diverse  ownerships  and  interests  have  heretofore  prevented  this 
entire  field  being  considered  as  a  unit,  and  it  has  not  attracted  the 
attention  which  its  favorable  location  near  tide  water,  e.vtent  and 
the  character  of  the  ore  seemed  to  warrant.  During  1924  the  vai-ious 
interests  were  united,  and  the  combined  properties  present  a  strong 
argument  for  the  establishment  of  the  initial  plant  of  an  ii'on  and 
steel  industry  here;  whether  this  takes  the  form  of  blast  furnaces, 
some  process  using  petroleum  fuel  in  the  direct  reduction  of  iron,  or  a 
combination  process  using  low-grade  fuel,  such  as  lignite  or  petroleum 
by-products,  in  the  production  of  sponge-iron  and  electric  melting  of 
the  sponge. 

A  process  of  the  latter  character,  which  eliminates  entirely  the  need 
of  coke  and  permits  the  direct  production  of  steel  from  iron  ore  by  the 
use  of  fuel  oil  and  its  by-products,  has  lately  been  developed  by  the 
Wakama  Iron  and  Steel  Co.,  a  California  corporation. 

A  great  deal  of  experimental  work  has  been  carried  on  by  this 
company  and  the  process  has  been  demonstrated  under  the  supervision 
of  Smith  Emery  and  Company,  Testing  Engineers,  at  various  commer- 
cial foundries  in  the  San  Francisco  Bay  district  having  electric  furnaces. 
Pours  of  over  a  ton  of  metal  have  been  made  by  the  regular  foundry 
crews  from  charges  composed  of  ore  reduced  in  retorts  by  this  process. 
The  analyses  of  the  resulting  steel  and  its  phj^sical  properties  have 
been  attested  by  Smith  Emery  and  Company. 
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The  favorable  results  attained  liy  the  use  of  sueh  a\ailal)le  equip- 
ment seems  to  point  to  the  ujKjualified  metallurgical  success  of  this 
method  of  producing  steel  in  a  plant  primarily  designed  to  use  it. 

This  direct  steel  process,  which  was  patented  in  the  United  States  in 
1920,  and  for  which  foreign  patents  are  pending,  is  designed  to  produce 
steel  directly  from  iron  ore  without  the  necessity  of  making  pig  iron 
as  an  intermediate  step.  It  consists  essentiallj^  in  the  reduction  of  the 
ore  to  iron  sponge  by  the  agency  of  ordinary  carbonaceous  fuels,  and 
the  melting  of  the  sponge  immediately  on  its  formation,  producing 
steel  of  a  predetermined  composition,  the  process  being  continuous.  It 
differs  from  previously  proposed  methods  in  that  the  material  is  not 
allowed  to  cool  from  the  beginning  to  the  end  of  the  operation ;  nor 
is  the  sponge  exposed  at  any  time  to  the  oxidizing  effect  of  the  air  or 
the  furnace  gases.  The  importance  of  excluding  the  air  and  steam 
from  the  heated  sponge,  which  absorbs  oxygen  with  the  greatest 
avidit.v  is  well  known.  It  is,  in  fact,  this  propensit.v  which  has  here- 
tofore rendered  nugatory  all  attempts  to  manufacture  solid  iron  from  it. 

In  carrying  out  this  process,  pulverized  iron  ore  is  taken  and 
thoroughly  mixed  with  carbonaceous  fuel,  either  liquid  or  solid,  and 
placed  within  metallic  retorts.  Any  fuel  will  answer,  provided  it  will 
leave  a  residue  of  fixed  carbon  on  heating.  The  value  of  the  different 
fuels,  as  powdered  coal  and  coke  (screenings),  charcoal,  the  residue 
of  gas  works  and  oil  refineries,  etc.,  has  been  determined  on  a  working 
scale  and  as  applied  to  the  different  ores  of  iron,  and  very  interesting 
facts  have  been  brought  out.  The  proportion  of  fuel  required  varies 
inversely  as  its  fixed  carbon  when  applied  to  the  reduction  of  magnetic 
ore,  on  which  the  volatile  constituents  seem  to  have  little  effect.  But 
limonite,  and  to  a  less  degree  hematite,  are  amenable  to  the  action 
of  even  quite  volatile  gases. 

Having  mixed  the  ore  with  the  fuel,  whose  fixed  cai-bon  ma.y  average 
20  per  cent  of  the  weight  of  the  metallic  iron  in  the  ore,  the  mixture, 
to  which  the  necessary  fluxes  are  also  added,  is  placed  in  the  retort, 
which  may  be  either  spherical  or  c.vlindrical  in  order  to  roll,  and 
charged  into  the  cooler  end  of  the  furnace,  in  which  it  is  brought  to 
a  bright  red  heat  and  kept  so  for  some  hours,  during  which  the  ore  is 
deoxidized ;  the  iron  being  left  in  a  powdery  condition  or  at  the  highest 
practical  heat  sintered  into  a  porous  mass  about  as  coherent  as  a  half- 
burnt  brick. 

The  furnace  in  which  the  foregoing  process  is  carried  on  is  a  very 
long  reverberatory.  similar  to  the  heating  furnaces  used  in  rolling 
mills.  It  has  preferably  a  sloping  h.earth  to  facilitate  the  travel  of 
the  shells  (retorts)  which  cover  its  hearth  and  roll  parallel  to  each 
other  from  the  cold  to  the  hot  end.  It  is  heated  partly  by  an  independ- 
ent fire  at  the  hot  end,  but  mainly  by  the  combustion  of  carbon 
monoxide.  Thus,  there  is  no  loss  of  the  fuel  in  this  process,  except 
by  unavoidable  radiation  from  the  long  furnace. 

The  reaction  being  complete,  the  ore  thoroughly  reduced  and  the 
shell  with  its  contents  at  the  highest  permissible  temperature,  a  door 
which  separates  the  reducing  furnace  from  a  melting  compartment  is 
opened  and  the  shell  allowed  to  roll  into  the  latter,  where  it  with 
its  contents  is  melted  down,  producing  liquid  steel. 

By  the  integral  construction  of  the  two  furnaces,  making  them 
practically  one,  and  bj'  other  devices,  the  inventor  has  succeeded  in 
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makiug  the  process  coutinuous,  and  to  a  certain  degree  automatic. 
There  is  no  manual  labor  connected  with  the  charging  or  discharging 
of  the  reduction  furnace.  As  for  the  shelLs,  they  are  cast  from  the 
molten  metal  from  the  melting  furnace,  and  weigh  about  one-third  as 
much  as  the  iron  they  enclose.  It  should  be  mentioned  that  apertures 
are  left  in  them  for  tlie  escape  of  the  gases,  which  would  otherwise  tend 
to  rupture  them.  Experience  shows  that  from  six  to  eight  hours' 
exposure  to  gradually  increasing  heat  is  required  for  the  reduction 
of  a  shell  holding  300  lb.  of  iron  ore,  the  ore  being  magnetite. 

There  must  be,  therefore,  a  large  number  constantly  under  treatment, 
and  in  the  projected  works  it  is  the  intention  to  use  furnaces  having 
a  capacity  of  100  shells  or  more  at  any  time.  The  shells  lie  parallel 
and  in  contact  during  their  passage  through  the  furnace,  and  receive 
the  heat  produced  by  the  combustion  of  the  gases  which  issue  from 
their  interior,  as  well  as  that  due  to  the  fire  at  the  end  of  the  furnace. 

There  is  nothing  novel  about  the  melting  compartment,  a  common 
open-hearth  or  electric  furnace  in  which  the  steel  collects  and  is 
duly  tapped  and  poured  out.  It  will  be  readily  understood  that  tlie 
melting  takes  place  rapidly,  since  the  materials  are  already  nearly  at 
the  fusing  point  when  they  enter  the  furnace,  thus  bringing  about  a 
considerable  saving  of  time  and  fuel  and  preventing  undue  wear  and 
tear.  Attention  is  called  to  the  difference  between  this  and  ordinary 
practice.  In  the  new  method  the  materials  are  charged  hot  and 
almost  instantaneously;  in  the  older  they  are  charged  cold  and  in 
installments,  occupying  often  an  hour  or  more  for  a  single  charge, 
during  which  time  the  side  doors  are  open,  causing  great  loss  of  time 
and  heat.  Further,  the  temperature  of  the  interior  oscillates  with 
constant  damage  to  brickwork.  These  drawbacks  are  avoided  in  the 
working  of  the  new  process,  though  it  is  fair  to  say  that  it  is  not 
intended  to  use  the  melting  compartment  for  refining  the  steel.  An 
auxiliary  furnace  will  be  used  for  that  purpose,  the  metal  being  tapped 
into  a  ladle,  transferred  to  the  refining  furnace,  and  there  treated  witli 
the  additions  and  brought  to  the  proper  composition  and  temperature 
for  casting.  It  is  evident  that  this  work  could  not  well  be  performed 
in  the  primary  furnace,  since  the  reduction  furnace  requires  to  be  run 
at  a  regular  pace  in  order  to  do  its  best  work,  and  could  not  by  any 
means  be  allowed  to  wait  upon  the  melting  department.  It  is  con- 
sidered that  an  allowance  of  one  square  foot  of  open-hearth  area  would 
suffice  for  the  melting  of  one  ton  of  steel  in  twenty-four  hours  under 
these  conditions,  but  in  order  to  meet  the  extra  work  imposed  by  the 
occasional  presence  of  unreduced  ferrous  oxide  in  the  retorts,  this 
allowance  wiU  be  increased  to  1|  square  feet. 

The  metal  thus  far  in  quantities  up  to  a  ton  or  two  at  a  heat  has 
proved  fully  equal  in  quality  to  corresponding  grades  of  commercial 
steel  and  ranges  in  composition  from  soft  steel  of  point  20,  up  to  the 
hardest  kind  with  one  per  cent,  and  even  as  high  as  pig  iron  with  three 
or  four  per  cent,  therefore,  it  is  easily  controllable. 

It  appears  that  this  invention  is  an  important  improvement  on 
electric  steel  making,  since  it  substitutes  during  the  process  of  i-educ- 
tion  the  much  cheaper  heat  of  ordinary  fuels  for  the  costly  heat  of 
electric  current,  only  employing  the  latter  for  the  final  melting.  Thu.s. 
the  consumption  of  current  is  brought  down  to  less  than  one-fifth  that 
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lieretofore  employed.     If  to  tliis  eoiisideratioii   is  added  tlie  superior 
I'ontrol  whieh  is  bad  over  the  eomi)osition  of  the  produet,  it  must  he 
granted  that  the  nrw  proeess  has  a  great  field  of  future  usefulness. 
Claims  eovered  Ity  the  letters  patent  are: 

1.  Reduction  of  the  metal  bj-  means  of  the  cheaper  and  more  common 
sorts  of  combustibles. 

2.  The  intermixture  of  the  combustible  with  the  ore  previous  to 
heating. 

3.  The  reduction  inside  of  closed  receptacles. 

■i.    The  gradual  heating  through  a  considerable  period  of  time. 

5.    The  exposure,  first,  to  very  low  temperatui-e,  followed  by  gi-ad- 

ually  increasing  heat,  b.y  which  fuel  is  saved  and  a  more  perfect 

reduction  insured. 
G.    The  use  of  meted  c&ntainers,  impermeable  to  gases,  by  which  the 

reduced  iron  is  prevented  from  reverting  to  oxide. 

7.  The  circular  form  of  container  which  admits  of  its  being  rolled 
forward  in  the  furnace. 

8.  The  automatic  forward  feed  of  the  containers  along  the  down- 
wardly sloping  furnace  bed  without  labor  or  attention  of  any  kind. 

The  manufacture  of  the  containers  which  will  be  carried  on  at 
the  furnace  .side,  by  means  of  a  semi-automatic  mechanism,  using 
steel  direct  from  the  crucible  before  refining, 
ri.  The  arrangement  of  a  movable  door  or  gate  between  the  reduc- 
tion chamber  and  the  melting  chamber,  by  which  the  hot  con- 
tainers are  rolled  cjuickly  into  the  latter,  without  loss  of  heat 
from  either  chamber,  and  without  the  possibility  of  air  entering 
the  contaners  and  oxidizing  the  sponge  within  them. 

10.  The  method  of  casting  the  containers  from  the  melting  chamber 
at  a  minimum  of  expense. 

11.  Providing  hot  materials  to  the  melting  chamber,  instead  of  the 
usual  cold  charge,  by  which  the  melting  is  much  facilitated  and 
cheapened. 

12.  The  heating,  also  in  containers,  of  the  'additions'  of  lime, 
ferro-manganese,  ferro-silieon,  etc.,  and  their  incorporation  with 
the  melting  charge. 

A  variety  of  products  have  been  made  by  this  process,  ranging  from 
a  very  soft  iron  containing  not  more  than  0.01%  carbon,  through 
different  grades  of  steel,  up  to  the  highly  carburized  material  with 
two  per  cent  carbon  of  exceeding  hardness  and  suitable  for  stamp 
shoes  and  dies.  Steel,  for  any  use  whatever,  can  be  manufactured  in 
this  way,  simply  by  varying  the  amount  of  combustible  mixed  with 
the  ore,  giving  attention  at  the  same  time  to  the  'additions'  made 
during  the  melting.  And  since  manganese  ore  is  reduced  in  the  con- 
tainers in  the  same  way  as  iron,  a  very  simple  method  of  providing  the 
ferro-manganese  necessary  is  obviously  open. 

It  is  claimed  that  no  other  process  of  steel-making  opens  .so  many 
avenues  for  the  manufacture  of  alloys,  or  is  so  easily  controllable ;  and, 
further,  that  in  no  other  process  is  there  so  little  waste  of  fuel. 

McKiniiey  Iron  Mines.  This  property  includes  all  of  the  leaseholds 
controlled  by  W.  ilcKinney  and  associates  of  San  Luis  Obispo  covering 
the  iron  ore  deposits  in  that  part  of  the  San  Luis  Range  commonly 
called  the  Irish  HiUs  or  Los  Osos  Hills.     The  holdings  comprise  Lots 
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:;S,  W,  -to,  70,  71,  72,  73,  74  and  48  of  Rancho  Canada  de  Lds  Osos  and 
la  Laguua,  lying  mainly  in  what  would  be  T.  30  S.,  R.  10  E.  The 
most  easterly  ontcropping  of  ore  is  in  Prefumo  Canyon  and  within  2| 
miles  of  San  Luis  Obispo.     Prom  this  point  the  iron  ore  veins  have 


Outcrop  of  iron  ore  on  west  side  o£  Prefumo  Canyon,  McKinney  Iron  Mines.  San 
Luis  Obispo  County. 


^'€:i^  : 


Outcrop  of  iron  ere  west  of  Claris  Valley,  McKinney  Iron  Mines,  San  Luis 
Obispo  County. 

rei'ently  been  traced  in  a  general  direction  of  N.  80°  W.  for  a  distance 
of  approximately  5^  miles.  The  accompanying  map  of  McKinney 
Mines  shows  the  area,  topography,  and  number  of  veins,  as  indicated 
by  their  outcrops. 
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Both  hematite  and  limonite  ore  occurs.  At  the  eastern  end  limonite 
predominates,  the  most  prominent  exposure  in  Piefumo  Canyon  being 
a  well-defined  vein  of  dark  brown  or  black  glossy  limonite.  10  feet 
in  width.  This  vein  or  bed  strikes  X.  70°  "W.  and  stands  nearly  verti- 
cal. The  walls  are  ferruginous  sandstone  and  shale  of  Franciscan  age. 
The  ore  has  a  laminated  structure,  the  banding  being  parallel  to  the 
strike  of  the  vein  and  bedding  plane  of  the  enclosing  sedimentary 
formations,  indicating  contemporaneous  deposition.  Kegarding  the 
genesis  of  these  iron  ores.  Harder.^  who  examined  the  eastern  end  of 
the  deposit  in  1910,  says : 

"It  seems  clear  that  the  iron  ore  of  Piefumo  Canyon  is  an  original  sedimentary 
deposit  formed  during  an  interval  in  the  deposition  of  the  inclosing  sandstones  and 
shales.  The  character  ot  the  ore,  the  bedding  and  fine  laminations,  and  the  included 
.si-dimeutary  beds  all  point  to  this  conclusion.  It  is  probably  of  the  nature  of  a  bog 
depo.'iit  which  has  been  consolidated  during  the  compression  and  folding  of  the  accom- 
l)iinying  strata     *    *     * 

"The  ore  may  have  been  deposited  in  a  circular  basin  with  a  probable  diameter 
of  TtOOO  feet  or  more,  which  is  the  present  length  of  the  dei)osit.'  or  in  an  elliptical 
basin  with  one  diameter  of  5000"  feet  or  more.  Subsequent  erosion  after  tilting  has 
removed  a  large  part  of  the  bed.  If  it  is  considered  that  the  deposit  was  originally 
circular  in  outline  and  that  about  half  of  it  has  been  eroded,  the  vertical  bed  as  it 
remains  would  have  a  depth  of  2i3(X('  feet  or  more  at  the  center  and  would  gradually 
decrease  in  depth  towai-ds  the  ends.  On  the  assumption  that  the  bed  has  a  fairly 
regular  thickness  of  10  feet,  there  would  in  this  case  be  a  great  tonnage  of  low-grade 
ore  left  in  the  ground.  However,  the  bed  may  have  been  originally  elliptical  instead 
of  circular  in  outline,  and  if  so  the  quantity  of  ore  is  uncertain  within  a  wide  range, 
depending  upon  whether  the  larger  diameter  is  horizontal  or  vertical.  Another 
uncertain  factor  is  introduced  by  the  fact  that  either  more  or  less  than  half  the  bed 
may  have  been  eroded.    *     *     *" 

The  writer  finds  no  reason  to  disagree  with  the  theory  of  origin 
quoted,  and  allowing  for  the  fact  that  the  veins  may  vary  in  thickness 
(<T  pinch  out  in  places  and  that  the  grade  of  the  ore  may  change,  it 
still  seems  certain  after  considering  the  number  of  veins  uncovered 
since  Harder  "s  examination  and  the  distance  over  which  they  outcrop, 
that  an  enormous  tonnage  of  ore  is  left  in  the  ground.  As  confirma- 
tory evidence,  it  is  noted  that  the  outcrops  are  found  in  place  at 
points  having  a  difference  in  elevation  of  nearly  1200  feet,  but  the 
only  positive  e^ddence  of  continuation  at  depth  is  at  one  point  where 
a  crosscut  has  intersected  the  ore  at  a  depth  of  150  feet  below  the 
surface. 

The  continuity  of  the  several  veins  on  their  strike  has  not  been 
definitely  established,  but  continuous  exposures,  running  250  feet,  are 
found  and  the  thickness  of  the  individual  veins  appears  to  be  fairly 
consistent  throughout  their  length.  These  widths  vary  from  10  to  30 
feet.  The  veins  on  the  eastern  half  converge  at  Johe  Hill,  where  they 
have  been  somewhat  disturbed,  probably  by  igneous  intrusions. 
Farther  west  above  the  old  Goodwill  Copper  ^line,  the  formations  are 
also  disturbed,  and  the  veins  badly  shattered.  There  is  an  exposure 
here  of  30  feet  of  hematite  ore.  The  veins  from  this  point  westward 
and  across  Clark  Valley  are  in  the  main  hematite. 

^Harder,  E.  C.  Some  Iron  Ores  of  Western  and  Central  California,  U.  S.  Geol. 
Survey  Bull.  430,  pp.  220-223.  1910. 

'  Later  exploration  has  shown  the  orebodies  to  extend  more  than  five  times  this 
distance. 

*  See  Footnote  2,  ante. 

'  See  Footnote  2.  ante. 
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Tlie  following  analyses  are  given  by  Harder^ : 

hull         PhosiJhuyiis       Silica 
1    Ore  outcrop  near  creek    (Prefumo),   11   feet  ot  ore   __   41. SO  0.500  ).5.41 

2'.   Ore  outcrop  2000  feet  southeast"  ot  No.  1 47.60  0.530  11.20 

X.   Ore  outcrop   3000  feet  northwest  of  No.   1 46.10  O.olO  IJ.IO 

4.  Mixture  of  samples  1,  2  and  3 — 

Iron   46.16 

Silica     13.23 

Phosphorus    Vji 

Alumina    l-*- 

Lime    »■" 

Magnesia    n^Jn 

Manganese n'i^a 

Sulphur    0.63J 

Titanic  acid None 

"  Evidently  from  outcrop  not  on  McKinney  Iron  Mines  property. 

Samples  taken  from  the  various  veins  by  Mr.  McKinney  at  points 
judged  by  him  to  give  a  fair  average  of  the  entire  field  are  reported 
as  follows: 


Silica 

lion 

.Muniiiia 

I,imc                Magnesia 

Phosphoru 

SuliihiM 

Manganese 

11.19 

52.77 

1.62 

3.40              Trace 

.89 

Trace 

0.46 

UMl 

49.49 

2.40 

3.90              Trace 

77 

Trace 

Trace 

10^66 

45.33 

1.9,-) 

Trace              Trace 

45 

Trace 

0.28 

13.60 

46.67 

3.50 

1 . 0  S              Trace 

34 

Trace 

Trace 

S.IO 

51.75 

1.78 

l.S.s              Trace 

54 

Trace 

0.32 

12.50 

50.21 

0.47 

i'.6n              Trace 

68 

Trace 

0.32 

S.47 

49.70 

4.69 

2.95              Trace 

69 

Trace 

0.S4 

S.13 

52.65 

1.63 

3.40              Trace 

70 

Trace 

0.08 

S.74 

53.05 

0.74 

3.25               Trace 

75 

Trace 

Trace 

9.66 

47.85 

3.07 

1.03               Trace 

81 

Trace 

1.22 

14.50 

45.09 

3.55 

3.11             Trace 

67 

Trace 

0.88 

11.60 

51.23 

2.48 

0.39                  0.20 

62 

.12 

1.18 

Silica 

Iron 

Lime 

Magnesia 

Phosphorus 

Sulphur 

Manganese 

7.33 

50.52 

2.65 

0.32 

0.58 

0.044 

0.84 

7.H 

55.10 

Trace 

Trace 

0.227 

Trace 

0.66 

6.07 

53.85 

2.05 

0.36 

0.62 

Trace 

1.80 

8.13 

52.81 

1.68 

0.50 

0.61 

0.033 

1.66 

12.55 

43.67 

3.55 

Trace 

0.66 

Trace 

0.40 

12.86 

48.24 

Trace 

0.50 

0.27 

Trace 

1.03 

5.05 

50.78 

3.25 

0.33 

0.82 

Trace 

1.46 

9.46 

51.28 

Trace 

0.45 

0.46 

Trace 

1.78 

Silica 

Iron 

Phosphorus                    Sulphur 

Lime 

Magnesia 

9.00 

47.64 

.81                         0.0 

25 

4.25 

.24 

9.88 

47.26 

.86                         0.030 

4. SO 

Trace 

Development  work  up  to  the  present  has  consisted  of  surface  explora- 
tion, .surveying  and  mapping  of  the  deposit;  a  small  amount  of  cross- 
cutting;  sinking  of  test  pits  and  sampling. 

The  deposit  is  accessible  by  road  from  Los  Osos  Valley  at  three 
points,  up  Prefumo  Canyon  at  the  east  end,  by  way  of  Andrews 
Canj'on  near  the  center  and  up  Clark  Valley  at  the  west.  An  excellent 
liighvvay  runs  the  lengtli  of  Los  Osos  Valley,  connecting  San  T;uis 
Obispo  and  Morro  Bay.  The  topography  is  such  that  a  railroad  line 
could  be  extended  to  the  deposit  at  a  low  cost.  The  Pacific  Coast  Rail- 
road main  line  from  San  Luis  Obispo  to  Port  San  Luis  passes  within 
2^  miles  of  the  eastern  end  of  the  property.  Prom  here  it  is  eight 
miles  to  the  harbor.  Port  San  Luis  is  a  deep  water  harbor  and  a 
regular  port  of  call  for  coast  vessels  and  oil  tankers. 

Electric  power  is  available  within  two  miles  and  a  large  tank  farm 
of  the  Union  Oil  Company  i«  situated  within  three  miles  of  the 
deposit. 

Accessory  minerals  utilized  in  the  iron  industry  are  found  within 

'  Harder,  E.  C,  U.  S.  Geol.  Survey  Bull.  430. 
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the  county,  occurring  in  part  on  the  property ;   including  limestone, 
dolomite,  manganese,  chrome,  and  diatomaceous  earth. 

"W.  ■\IeKiuney.  San  Luis  Obispo,  is  directing  the  interests  associated 
in  developing  the  property. 

LIMESTOXE. 

Ver3'  little  limestone  has  been  mined  and  utilized  in  this  county 
althoiigh  many  deposits  of  commercial  size  and  good  quality  occur. 
The  distance  from  transportation  and  limited  local  market  has  hindered 
development,  but  both  of  these  factors  are  subject  to  constant  improve- 
ment, and  the  limestone  deposits  may  be  considered  as  assets  of 
considerable  potential  value. 

The  limestones  occur  mainly  in  the  ^lonterey  formation  in  both  the 
Santa  Lucia  and  San  Luis  Ranges.  Deposits  have  been  noted  in  Sees. 
18  and  19.  T.  26  S..  R.  10.  and  some  was  burned  here  years  ago ;  in  the 
northwestern  part  of  T.  32  S.,  R.  16  E.,  and  eastern  part  of  T.  32  S., 
R.  15  E.,  and  in  Sec.  36,  T.  32  S.,  R.  14  E.  There  is  an  immense  bed 
of  fossil  clam  and  oyster  shells  near  the  Oceanic  Mine.  Limestone  has 
been  burned  in  the  past  on  the  Xewsom  Estate  near  Newsom  Springs. 
Another  iinexploited  deposit  occurs  two  or  three  miles  north  of  Santa 
Margarita.  Limestone  is  found  in  the  San  Luis  Range  on  the  ^leKin- 
ney  Iron  Mines  property  and  at  other  points.. 

Tassajero  Group.  Three  claims  in  Sees.  21  and  28,  T.  29  S.,  R.  12  E., 
vehich  cover  a  deposit  of  white,  coarsely  crystallized  calcite,  compose 
this  group ;  owned  by  S.  Aumaier,  1127  Monterey  street,  San  Luis 
Obispo.-  The  deposit  is  on  the  eastern  slope  of  the  Santa  Lucia  near 
the  summit  at  the  head  of  Tassa.iero  Creek.  There  is  a  road  up  Tassa- 
.jero  Creek  to  within  a  short  distance  and  several  roads  on  the  west 
side  of  the  ridge  extend  as  far  as  the  chrome  mines  in  the  serpentine 
area,  which  cuts  off  the  calcite  veins  on  the  south.  Several  veins  have 
been  exposed  on  the  claims  by  short  open  cuts,  the  largest  vein  having 
a  width  of  12  to  14  feet.  The.v  have  been  traced  the  length  of  two 
claims.  The  propertj'  is  ii  miles  from  Santa  ^largarita,  the  nearest 
railroad  station.  An  analysis  of  the  calcite  by  Smith,  Emery  and  Co. 
showed  the  following  composition: 

SiO, - - 0.45% 

AloOj - 0.19 

F^Os   - 0.85 

MiisO^  -.. .-.  0.80 

CaO  - 54.24 

MgO 0.42 

Loss  on  ignition  43.40 

Total     - , 100.35 

The  sample  is  unusual  in  having  an  appreciable  manganese  content. 

Lopez  Canyon  Group.  This  property  comprises  three  claims  located 
in  1924.  and  owned  by  S.  Aumaier.  1127  Monterey  Street,  San  Luis 
Obispo.  Peter  Roderjuez  and  S.  J.  Rhvne.  Thev  are  sitiiated  in  Lopez 
Canyon  at  the  corner  common  to  T.  30  S.,  R.  13  E..  T.  30  S.,  R.  14  E., 
and  T.  31  S..  R.  13  E.,  T.  31  S.,  R.  14  E.,  in  the  Santa  Barbara 
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National  Forest.  There  is  a  road  np  Lopez  Canyon  leading  directly 
to  the  claims.  The  limestone  bed  outcrops  several  hundred  feet  above 
Lopez  Canyon  Creek  in  the  high  ridge  on  the  south  side  of  the  canyon, 
and  is  exposed  at  several  points  along  its  strike,  which  is  northwest, 
and  parallel  with  the  canyon.  The  bed  dips  about  45°  SW.  into  the 
ridge.  The  most  prominent  outcrop  is  at  the  junction  of  Fern  Canyon 
and  Lopez  Canj'on,  where  the  former  breaks  in.  The  thickness  of  the 
bed  is  difficult  to  determine,  as  the  hilLs  are  thickly  covered  with  brush, 
but  where  exposed  at  the  mouth  of  Fern  Canyon,  the  ledge  apparently 
has  a  thickness  of  100  feet  or  more.  Several  thinner  limestone  beds 
outcrop  at  various  elevation.s  on  both  sides  of  the  canyon. 

The  owners  put  up  a  small  home-made  kiln  and  burned  a  little  of 
the  limestone,  but  had  difficulty  in  getting  a  high  enough  heat  for  com- 
plete calcination,  as  the  draft  was  poor,  the  kiln  being  only  about  sis  feet 
in  height.  The  lime  that  was  well  burned  slaked  rapidly  and  com- 
pletely. It  was  white  and  appeared  to  be  of  good  quality.  No  analyses 
have  been  made  of  this  limestone,  and  it  may  be  in  part  dolomitic. 

MAGNESITE. 

Small  veins  of  magnesite  occur  on  the  Riser  Ranch,  nine  miles 
northwest  of  Cambria.  The  deposit  is  probably  of  no  commercial 
importance. 

Bibl :  State  ilininsr  Bur.  Bull.  91.  p.  133.    U.  S.  Geol.  Survev  Bull. 
355,  p.  38. 

M.ANGA2reSE. 

Several  thousand  tons  of  manganese  ore  were  produced  in  San  Luis 
Obispo  County  between  1918  and  1920.  Active  development  of  the 
deposits  began  as  a  result  of  the  war  demand  for  the  metal  and  cea.sed 
when  importation  of  foreign  ores  was  resumed.  Many  deposits  have 
been  noted  in  the  same  general  areas  of  the  San  Luis  and  Santa  Lucia 
Eanges  that  produced  chromite.  and  some  of  the.se  deposits  have  proved 
to  be  high  grade  and  of  good  size.  None  of  the  manganese  mines  are 
active  at  the  present  time.  They  have  been  described  in  detail  in 
Bulletin  No.  76,  "Manganese  and  Chromium  in  California,"  and  will  be 
but  briefly  referred  to  in  this  report. 

Evans  Deposit.  Manganese  occurs  on  the  propertv  of  AV.  and 
J.  Evans,  of  San  Simeon,  in  Sec.  3,  T.  25  S.,  R.  6  E. 

Hearst  Ranch.  There  is  a  deposit  on  the  Hearst  Ranch,  on  San 
Simeon  Creek,  three  miles  from  the  wharf  at  San  Simeon. 

Johe  Deposit.  Owner,  George  J.  Johe,  San  Luis  Obispo,  This 
deposit  is  at  the  head  of  Clark  Valley,  in  the  Los  Osos  Hills,  seven 
miles  west  of  San  Luis  Obispo  by  good  road.     It  is  undeveloped. 

A.  A.  Muscio,  793  Buchon  St..  San  Luis  Obispo,  has  a  manganese 
deposit  near  Cayucos,  from  which  there  has  been  a  small  output, 

PheUin  Ranch  Deposits.  Manganese  outcrops  strongly  in  T,  27  S., 
R.  S  E.  on  propertj-  of  the  Phelan  Land  and  Cattle  Co.,  R.  and  Jeff 
Phelan,  Cambria,  owners.  The  deposit  is  in  tlie  Pine  Mountain  district, 
eight  miles  from  Cambria. 
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Biccioli  Property.  IManganese  ore  was  developed  on  this  property, 
owned  by  Victor  Riccioli,  of  Cayucos.  The  deposit  is  seven  miles 
southwest  of  Cambria  and  ^  mile  from  the  road  between  Cayucos  and 
Cambria.     It  was  under  lease  during  the  war. 

Serrano  Deposit.  Manganese  occurs  on  the  Serrano  property  in 
Clark  Valley,  seven  miles  west  of  San  Luis  Obispo.  There  is  a  good 
road  to  the  deposit.  Not  developed.  Carlos  Serrano,  owner,  P.  0. 
Box  125,  San  Luis  Obispo. 

Stanuswh  Ranch  Deposit.  This  was  one  of  the  principal  properties 
worked  during  the  period  of  the  war  activity,  when  it  was  under 
lease  to  the  Manganese  Co.  of  California.  The  deposit  is  situated  south 
of  Clark  Valley  in  the  Prefumo  Canyon  district,  eight  miles  from  San 
Luis  Obispo  by  good  road.  A  streak,  six  to  eight  inches  wide,  of 
chemical  grade  manganese  oxide,  occurs  here  as  well  as  reserves  of 
industrial  grade  ores. 

Welsh  Ranch  Deposit.  Deposits  on  this  property,  owned  by  J.  C. 
Welsh,  1320  Palm  street,  San  Luis  Obispo,  were  developed  under 
lease,  and  high  grade  ore  was  produced  during  the  war  period.  The 
deposit  is  on  the  ridge  south  of  Clark  Valley,  nine  miles  from  San 
Luis  Obispo  by  good  road. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  330;  XV,  pp.  689-690; 
State  Mng.  Bur.  Bull.  76,  pp.  69-74.  U.  S.  Geol.  Survey  San 
Luis  Folio  101.     r.  S.  Geol.  Survey  Bull.  427. 

MINERAL   WATER. 

A  large  number  of  mineral  springs  and  wells  having  a  wide  variety 
of  chemical  salts  in  solution  occur  in  various  sections  of  the  county. 
Tlie  better  kno^^^l  and  most  improved  springs  and  resorts  are  in  the 
southwestern  part  and  in  and  around  Paso  Robles.  Other  springs 
are  found  in  the  southeastern  part  and  Carrizo  Plain. 

The  direct  monetary  return  from  the  sale  of  mineral  water  in  San 
Luis  Obispo  County  is  small.  Besides  water,  there  is  only  one  other 
merchantable  product  directly  due  to  mineral  springs.  This  is  onyx 
marble,  illustrated  by  the  noted  Kessler  Mexican  Onyx  (travertine) 
deposit  at  Kessler  Springs.  Nevertheless,  the  mineral  springs' indirectly 
add  much  to  the  wealth  and  prosperity  of  the  county,  as  the  recrea- 
tional attraction  of  the  resorts  and  the  medicinal  qualities  of  the  waters 
are  brought  to  the  notice  of  an  ever-increasing  traveling  public;  and 
they  may  properly  be  considered  as  one  of  the  county's  most  valuable 
mineral  resources, 

Bittenoater  Spring  is  one  of  several  small  springs  in  the  southern 
l^art  of  Carrizo  Plain.     It  is  a  watering  place  for  live-stock. 

Cameta  Warm  Spring  is  located  30  miles  southeast  of  Paso  Robles. 
It  has  a  small  flow  with  a  temperature  of  74°  P.  and  has  been  used 
to  some  extent  for  bathing. 

Grand  Central  Sulphur  Spring  is  located  on  property  owned  by  the 
Frank  Sparks  Estate  near  the  center  of  Paso  Robles.  It  is  in  reality 
a  well  510  feet  deep,  w^hich  has  been  capped  and  not  utilized  in  any 
way  for  a  decade. 
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R.  ('.  Heaton  Well.  This  well  is  situated  on  what  was  at  one  time 
a  part  of  the  James  property,  which  int'luded  the  Paso  Robles  Springs 
Hotel  site.  The  tract  containing  the  Ileaton  well  is  at  10th  and  Spring 
streets  and  comprises  a  city  liloek.  with  the  exception  of  one  lot, 
ad.ioining  the  hotel  grounds.     Grace  E.  Heaton.  Paso  Robles,  owner. 

The  well  was  drilled  about  20  years  ago  and  a  large  flow  of  mineral 
water,  similar  to  that  at  the  Hotel  Springs,  was  developed.  The  well 
is  230  feet  in  depth,  double  eased,  and  cemented  to  a  depth  of  120  feet. 
The  water  has  a  temperature  of  106°  and  is  under  a  heavy  hydraulic 
head.  If  perinitted  to  i\o\v  freely  it  is  estimated  that  it  would  run 
500,000  gallons  jier  day.  There  is  an  eitrht-room  cement  bath  hovise, 
with  cement  tubs,  sunk  in  the  ground,  for  the  owner's  and  tenants' 
use,  but  only  a  comparatively  .small  part  of  the  flow  is  utilized.  The 
water  is  not  bottled  or  sold. 

IIuer-Huero  Spruujs.  There  are  two  groups  of  mineral  springs  on 
the  Huer-Huero  Ranch,  located  about  15  miles  southeast  of  Paso 
Robles  and  1^  and  .3  miles  south  of  Creston.  They  are  cold  and 
strongly  sidphurated.     The  flow  is  small. 

Kessler  Springs  are  located  at  the  Kessler  jMexican  Onyx  Deposit 
and  are  noted  because  of  the  deposit  of  travertine  which  has  formed 
about  them.  The  flow  is  small  and  has  a  temperature  of  about  60°  F. 
The  water  is  not  utilized.  The  'onyx  deposit'  is  described  under  the 
heading  'Onyx  Marble.' 

Merry  Hill  Mineral  Well  is  situated  on  a  hill  about  ^  mile  west  of 
Paso  Robles.  Mrs.  J.  H.  Pinkert.  owner,  Box  129,  Paso  Robles ;  F.  L. 
Mercker,  resident  manager.  Paso  Robles.  The  well  is  170  feet  in 
depth,  and  does  not  have  a  large  flow,  as  it  can  be  pumped  down  in 
one-half  hour,  but  it  immediately  fills  again.  The  water  is  put  up  in 
gallon  bottles,  as  it  comes  from  the  well  and  sold  locally.  The  follow- 
ing analysis  was  made  at  the  University  of  California  a  number  of 
years  ago : 

gr./gal.        parts/10.000 

Potassium  sulphate  1  j;  qn  oi 

Sodium  sulphate         / "'*•'  ■^•' 

Sodium    chloride 4.77  .81 

Sodium  carbonate 1.23  .21 

Calcium  and  magnesium  carbonate  1  17  ko  1  nn 

Calcium  sulphate                                        I '■'■"'^  <>■"" 

Silica .88  .15 

Organic  matter  and  chemicals  1  c  1,  i  n- 

Combined  water                               J "•'•'  '■'" 

Total 35.92  6.15 

A  Mineral  Spring  is  situated  on  the  right  hand  side  of  the  road 
from  Paso  Robles  to  Adelaide  in  Sec.  23,  T.  26  S.,  R.  11  E.  It  is  small, 
barely  flo\\ang  at  the  time  of  visit;  cold;  and  not  utilized.  A  small 
amount  of  gas  escapes  at  the  surface  of  the  water. 

Municipal  Baths  Springs,  in  Paso  Robles,  is  an  artesian  well  392  feet 
deep,  having  a  flow  reported  to  be  380,000  gallons  per  24  hours.  Hot 
sulphur  water  issues  at  a  temperature  of  108.6°  F.  and  is  utilized  in  a 
very  substantial  and  well  appointed  municipal  bathing  pavilion. 

Newsom's  Springs  are  situated  2i  miles  east  of  Arroyo  Grande  in  T. 
32  S.  R.  13  E.  They  have  beeli  owned  hy  the  Newsom  Estate  since  1864, 
and  the  water,  which  contains  iron,  was  used  bv  the  Indians  before  that 
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time  for  medicinal  piu'poses.  According  to  former  reports,  the  spring 
yielded  about  15  gallons  of  water  a  minute  at  a  temperature  of  100.5" 
F.  The  owner  states  that  there  has  been  a  noticeable  increase  in  flow 
and  temperature  since  the  recent  Santa  Barbara  earthquake,  but  no 
exact  data  are  available.  There  are  spacious  grounds,  which  contain  a 
small  hotel,  cottages,  and  bathing  facilities  surrounding  the  spring. 

Ontarw  Springs  (formerly  Budau  Si)rings).  'Sirs.  E.  Budan,  San 
Luis  Obispo,  owner  and  manager.  This  spring  is  in  reality  an  artesian 
well  brought  in  during  1908  while  boring  for  oil.  The  water  comes  up 
from  a  3-inch  pipe  and  has  a  temperature  of  US'  F..  considerably 
higher  than  any  other  spring  or  AveU  in  the  district.  There  are  tub 
baths  and  a  large  outdoor  plunge.  The  water  is  mai'kedly  sulphurated. 
Ontario  Springs  is  located  on  the  Coast  highway,  six  miles  south  of  San 
Luis  Obispo,  and  is  a  popular  swimming  and  bathing  resort. 

Paso  Rohles  Hot  Spriii(js  is  one  of  California's  mo.st  noted  and  popu- 
lar pleasure  and  health  resorts.  The  property  is  equipped  with  a 
magnificent  hotel  and  bath  house,  completely  equipped  for  the  enter- 
tainment of  guests  and  the  treatment  of  ailments  for  which  the  mineral 
waters  are  recommended.  There  is  a  large  plunge  and  varied  equip- 
ment with  skilled  operators,  who  administer  hot  air  and  vapor  baths, 
massage,  exercises  and  other  treatment  to  supplement  the  use  of  the 
water.  The  resort  occupies  a  .spacious  site  in  Paso  Robles,  facing  the 
Coast  highway.  The  so-called  main  sulphur  spring  is  an  artesian  well. 
640  feet  deep  with  a  10-inch  casing,  which  has  an  enormous  flow  of  hot 
sulphurated  water.  The  temperattire  of  the  water  is  107.6"  F.  and  the 
flow  is  stated  to  be  2.000,000  gallons  per  day. 

Paso  Bobles  Mud  Balh  Springs  are  operated  tinder  the  same  manage- 
ment as  Paso  Robles  Hot  Springs.  The  mud  baths  are  situated  2i 
miles  north  of  Paso  Rflbles  on  the  edge  of  Salinas  River.  The  bath 
house  here  is  equipped  with  packing  rooms  and  concrete  basin.s  built 
into  the  mud  springs.  There  is  a  constant  ebullition  of  <rases  and  min- 
eral water  through  the  mud.  The  temperature  of  the  water  varies  from 
104"  to  122"  F.  and  it  is  markedlj"  different  in  mineral  content  from 
that  at  the  Paso  Robles  Springs  proper.  Adjacent  to  the  mud  baths 
is  a  4-inch  well.  140  feet  deep,  called  the  Lithium  Spring,  yielding 
water  having  a  temperature  of  118'  F.  This  water  is  used  for  drink- 
ing. A  natural  spring,  called  the  Soda  Spring,  is  situated  a  fe^v  yards 
away.  It  ha.s  a  temperature  of  77".  Water  from  this  spring  was 
formerly  artificially  carbonated  and  bottled  by  the  Paso  Robles  Sod?. 
Works.  The  Iron  Spring  is  another  small  spring  with  a  temperature 
of  64°,  containing  a  little  more  iron  than  the  others;  utilized  for 
drinking. 

Pecho  Warm  Springs  are  west  of  San  Luis  Obispo  in  Islay  Creek, 
two  miles  from  the  ocean.  There  are  several  small  spruigs  in  the  group. 
One  has  a  temperature  of  95°  F.  and  another  a  temperature  of  72°. 
They  have  been  known  and  used  locally  for  many  years  but  are  not 
important. 

San  Luis  Hoi  Springs  (formerly  Sgcaniore  Springs).  This  property 
is  situated  six  miles  south  of  San  Luis  Obispo  and  }  mile  from  the 
Coast  highway  on  the  road  to  Avila.  Properly  speaking,  this  is  not  a 
spring,  the  water  being  obtained  from  an  abandoned  well  bored  for  oil. 
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A  large  flow  of  liot  sulphur  water,  having:  a  temperature  of  110^  F. 
with  a  eonsiflerable  <inaiitity  of  gas.  issues  from  the  well  and  is  utilized 
for  bathing  in  plunges  and  tubs.  There  is  a  good  hotel,  cottages  and 
other  accommodation-s  for  gue.sts  located  on  the  shaded  grounds  of  this 
popular  resort.  Owned  by  Truppel  and  Truppel,  San  Luis  Hot 
>Springs,   California. 

Sa7Ua  Ysabel  Springs  are  located  four  miles  southeast  of  Paso  Robles. 
There  are  two  principal  springs,  the  larger  of  which  has  a  flow  of  about 
220,000  gallons  per  day  and  a  temperature  of  94°  F.  The  springs  are 
used  locally  for  bathing,  but  the  principal  use  made  of  the  water  is 
for  irrigating  the  surrounding  land. 

Sulphur  Spring.  A  spring  of  warm  sulphur  water  rises  near  the 
bank  of  Tassajero  Creek,  about  two  miles  west  of  the  Coast  highway 
opposite  the  foot  of  Cuesta  grade  on  the  Santa  Margarita  side.  It  flows 
about  15  gallons  per  minute,  and  is  unimproved.  Situated  on  the  prop- 
erty of  Gustave  Renkert. 

-  Bibl :  State'  Mineralogist  "s  Report  XV,  pp.  690-697 ;  U.  S.  Geol. 
Survey  Water  Supply  Paper  338 ;  Anderson,  Winslow,  M.  D., 
Mineral  Springs  and  Health  Resorts  of  California,  1892. 

ONYX    MARBLE. 

Onyx  is  a  banded  variety  of  quartz.  '  Onyx  marble '  or  Mexican  onyx 
is  a  variety  of  calcite,  resembling  true  onyx.  Mineralogieally,  it  is 
either  aragonite  or  travertine.  Onyx  marble  is  usually  deposited  b.v 
hot  or  cold  springs  or  as  stalactites  in  caves.  It  occurs  at  a  few  places 
in  San  Luis  Obispo  County. 

Ezra  Carpenter  donated  a  sample  of  pale  green  onyx  marble  to  the 
Alining  Bureau  Museum  vears  ago.  The  localitv  from  which  it  came  is 
described  as  the  SE^  Sec.'9,  T.  32  S.,  R.  15  E. 

Eessler  Onyx  Marble  Deposit.  This  deposit  ranks  as  one  of  the 
largest  and  finest  in  the  state.  There  are  two  patented  mining  claims 
surrounded  by  other  land  holdings  of  the  Ke.ssler  Estate.  The  deposit 
is  in  Sees.  9  and  16,  T.  31  S.,  R.  lo  E..  five  miles  north  of  Musick  and 
about  17  miles  northeast  of  Arro.vo  Grande.  It  was  opened  up  in  1890. 
and  during  the  nineties  it  is  said  that  more  than  1000  tons  were  shipped 
out,  most  of  it  going  to  the  eastern  states.  The  face  of  the  quarry  was 
50  feet  long,  20  feet  high  and  a  thickness  of  15  feet  of  material  was 
exposed.  The  onyx  marble  occurs  in  layers  from  1  inch  to  8  or  10 
inches  in  thickness,  and  at  one  point,  30  inches.  It  is  white,  also 
banded  and  variegated  or  sometimes  marked  with  red  blotches.  Some 
portions  are  banded  with  dark  green  color.  The  stone  is  translucent 
and  takes  an  excellent  poli.sh.  Blocks  three  to  six  feet  square  have  been 
taken  out  and  larger  ones  could  be  obtained  by  careful  quarrying.  No 
production  has  been  made  for  many  years,  but  the  deposit  was  recently 
examined  by  Los  Angeles  parties  who  contemplate  reopening  it.  The 
property  is  owned  by  the  Kessler  Estate.  Anthony  Kessler.  manager. 
The  surrounding  Kessler  lands  are  under  lease  to  Arza  Porter,  Arroyo 
Grande,  California. 

Bibl:  State  Mining  Bur.  Bull.  38,  pp.  111-112. 
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OIL  SHALE. 

A  belt  of  oil  shale  strikes  east-west  across  T.  '29  8.,  K.  10  E.  It  is 
well  exposed  three  miles  west  of  Adelaide  in  the  bed  of  Las  Tablas 
Creek,  which  cuts  across  it  at  right  angles.  In  Sees.  19  and  20  on  the 
property  of  H.  T.  Ramage,  the  shale  stratum  is  practically  horizontal, 
the  dip  being  not  over  10°.  It  shows  for  one-half  mile  along  the  creek, 
but  its  thickness  at  right  angles  to  the  bedding  plane  has  not  been 
determined.  A  sample  from  a  cut  about  two  feet  in  depth  in  the  creek 
bed,  taken  sevex'al  years  ago  and  sent  to  the  laboratory  of  the  Union 
Oil  Company,  is  reported  to  have  yielded  8J  gallons  of  16.5  Baume 
gravity  oil  to  the  ton.  Material  taken  at  some  point  distant  from  the 
ci-eek  bed  and  at  greatef  depth  would  probably  show  a  higher  yield. 

PETROLEUM. 

The  principal  development  is  along  Pismo  Creek  in  the  Arroyo 
Grande  oil  field,  where  there  are  a  number  of  wells  producing  an 
average  of  about  nine  barrels  each  per  day  of  14°  Baume  gravity  oil. 

A  great  deal  of  unsuccessful  drilling  has  also  been  done  in  the  county 
in  the  past,  notably  in  the'  Huasna  District,  Carrizo  Plains  and  Cuyama 
Valley.  Nevertheless  interest  is  being  taken  at  the  present  time  in 
prospective  territory  and  the  acquisition  of  new  leases  is  more  or  less 
constantly  under  way.  During  the  past  year  the  following  new  wells 
have  been  reported  ready  to  drill : 

E.  J.  Miley.  Lot  11,  Ranclio  San  Miguelito. 

A.  J.  Crose,  Sec.  34,  T.  28  S.,  R.  13  E. 

Henry  R.  Dabnev,  T.  27  S.,  R.  10  E. 

Fox  and  McCov,  Lot  133,  T.  27  S.,  R.  11,  Walkin. 

Llovd  Tevis,  Sec.  12,  T.  31  S.,  R.  21  E. 

Livermore  and  Phelps.  Sec.  8,  T.  32  S.,  R.  22  E. 

Barneberg  Oil  Co.,  T.  32  S.,  R.  15  E. 

Carter  Mullalv,  Sec.  7,  T.  32  S.,  R.  22  E. 

E.  P.  Brittan,  Sec.  27,  T.  32  S.,  R.  12  E. 

Pa.so  Robles  Gas  Co.,  Sec.  19,  T.  26  S.,  R.  12  E. 

The  geology  and  oil  possibilities  of  the  county  are  discussed  in  the 
publications  listed  in  the  bibliography,  and  oil  field  development  opera- 
tions are  reported  in  current  numbers  of  'Summary  Operations,  Cali- 
fornia Oil  Fields,'  issued  by  the  Department  of  Petroleum  and  Gas  of 
the  State  Mining  Bureau.  The  reader  is  referred  to  these  publications 
for  details  regarding  this  branch  of  the  mineral  industry. 

Bibl:  State  Mining  Bur.  Bull.  69  and  Map  Folio,  1914;  Bull.  89, 
1921.  U.  S.  Geol.  Survey  San  Luis  Folio  101;  XXII  Annual 
Report,  Pt.  1 ;  Bull.  621 ;  Bull.  406  ;  Bull.  691. 

PLATINUM. 

This  metal  has  been  observed  in  some  of  the  beach  sands,  but  no 
profit  has  resulted  from  attempts  to  recover  it.  Logan^  also  states  that 
traces  of  platinum  in  peridotite  from  the  Santa  Lucia  Mountains  near 
Santa  Margarita  in  San  Luis  Obispo  County  are  reported  to  have  been 
found  in  analyses  made  by  Baker  and  Company. 

Bibl:  State  Mining  Bur.  Bull.  91,  p.  24;  Bull.  85,  p.  95. 

'  Logan ,  C.  A.,  Platinum  and  allied  metals  in  California,  191S, 
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QUICKSILVER. 

San  Luis  Obispo  is  a  foiiiity  of  many  quicksilver  mines  but  few 
important  producin<i-  pro])erties.  The  first  locations  were  made  in 
1862,  and  the  period  of  maximum  annual  yield  was  reached  in  1876. 
With  two  exceptions,  all  the  mines  that  have  produced  quicksilver  are 
located  in  the  Santa  Lucia  Range  from  San  f'arpo.iaro  Creek  in  the 
northwest  corner  of  the  county  to  the  middle  of  T.  27  S.,  R.  10  E..  a 
distance  of  about  30  miles. 

At  the  time  of  visit  in  September,  1925,  no  metal  was  being  pro- 
duced at  any  of  the  properties,  but  some  work  was  being  carried  on  at 
two  of  them  and  a  third  was  being  examined  with  reopening  in  view. 
The  quicksilver  mines  and  prospects  of  the'  county  are  described  in 
detail  in  Bulletin  No.  78,  'Quicksilver  Resources  of  California,'  (1918) 
which  also  contains  a  geological  map  showing  the  principal  districts. 
The  data  herein  are  intended  to  cover  only  new  developments  and 
changes  since  Bulletin  78  appeared,  and  detailed  descriptions  will  be 
omitted.  The  condition  of  the  industry  during  the  past  decade  from 
1915  to  1925,  which  includes  the  'war  peViod'  of  high  prices  and  thi 
post-war  period  of  extremely  low  prices  for  the  metal,  is  summarized 
in  the  following  paragraphs : 

In  1915  the  La  Libertad  Mine  made  a  small  production,  using  a 
Johnson-McKay  12-pipe  retort.  The  Cambria  ]\Iiue  was  active  and 
produced  considerable  quicksilver.  The  Oceanic  made  a  notable  out- 
put, while  the  Klau  Mine,  Josephine  and  Capitola  were  not  productive. 

During  1916  the  Klau  was  equipped  with  an  additional  12-pipe  retort 
and  some  production  was  made.  The  Little  Bonanza  also  made  a  small 
output.  At  the  Oceanic  the  Scott  furnaces  were  in  operation,  and  a 
good  production  was  recorded,  but  in  October  it  was  closed  down.  The 
Cambria  iline  was  shut  down  indefinitely  in  August.  There  was  no 
activity  at  the  Rinconada. 

In  1917  the  Deer  Trail  iline,  a  new  property,  produced  some  metal, 
using  a  12-pipe  retort.  The  Little  Bonanza  and  Josephine  also  made  a 
small  output.  Early  in  the  year  the  Klau  was  producing  from  retorts, 
but  it  closed  down  in  a  short  time.  The  Oceanic  was  the  most  pro- 
ductive and  the  onlv  propertv  in  the  countv  operating  at  the  end  of 
1917. 

The  Oceanic  was  likewise  tlie  only  producing  quicksilver  mine  in 
1918  but  one  of  its  two  50-ton  Scott  furnaces  was  out  of  commission  at 
the  end  of  the  year. 

During  1919  operations  were  continued  at  the  Oceanic  with  one 
50-ton  furnace  in  operation.  The  Klau  Mine  was  reopened  late  in  the 
year  by  the  Carson  Quicksilver  Mining  Co.  Lessees  on  the  Little 
Bonanza  made  a  small  output. 

In  1920  the  Oceanic  ran  until  the  end  of  October  when  tlie  whole 
plant  was  closed  down.  The  Klau  also  closed  down,  and  there  was  no 
active  property  in  the  county  by  the  end  of  the  year. 

Kone  of  the  San  Luis  Obispo  County  mines  were  producers  in  1921. 
During  1922  the  reduction  plant  at  the  Rinconada  was  overhauled,  and 
two  trial  runs  made  in  November.  The  Klau  and  Oceanic  remained 
idle. 

With  the  exception  of  a  few  flasks  recovered  from  the  rotary  fur- 
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iiac'c  cit  the  Riiieoiiada  Mino,  none  of  tlie  iiropcrtics  in  the  county  were 
productive  during  the  year  1923. 

In  1924  there  was  a  small  output,  which  came  from  the  Kiau  Mine 
where  ore  recovered  in  development  work  was  treated  in  retorts.  The' 
Rinconada,  Oceanic  and  other  properties  were  idle. 

Benton  Ranch  Deposit  (Lehman  Mine).  This  property  is  located  in 
Sec.  13,  T.  27  S.,  R.  9  E,,  12'  miles  from  Cambria.  Now  owned  by 
A.  F.  Barton,  Cambria,  California.    Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  711;  State  Mining  Bur. 
Bull.  27,  p.  161 ;  Bull.  78,  p.  127. 

Cambria  Mine  (formerly  the  Bank  Mine).  This  property,  in  Sec. 
36,  T.  26  S.,  R.  8  E.,  made  a  good  reputation  as  a  quicksilver  producer 
between  1905  and  1908.  It  was  active  thereafter,  but  was  shut  down 
for  an  indetinite  period  in  August,  1916,  development  work  having 
failed  to  locate  an  orebody,  and  it  is  probable  that  the  Cambria  Mine 
will  never  again  be  worked.  The  property  is  reported  to  be  controlled 
by  Earl  Frazier,  Ocean  Park,  California. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  700-70.");  State  Mining 
Bur.    Bull.  27,  p.  154;  Bull.  78,  pp.  128-131. 

Capitola  Mine  and  Santa  Monica  Claim  were  locations  adjoining  and 
covering  exten.sions  of  the  orebodies  worked  in  the  Klau  Mine.  They 
were  abandoned  by  the  original  locators  and  later  were  taken  up  by 
interests  connected  witli  tlie  Klau  ]Mine  and  are  now  lield  in  con.iunc- 
lion  with  it. 

Bibl:  State  Mineralogist's  Report  XV,  p.  705;  State  Mining  Bur. 
Bull.  78,  pp.  131-132. 

Clans  Group,  see  Rinconada  Mine. 

Cypress  Mountain  Group.  This  projjcrtv  consists  of  KiO  acres  of 
patented  land  in  Sees.  1  and  2,  T.  27  S.,  R.  9  E.  Owned  by  Mrs.  W.  S. 
Forrington,  Paso  Robles,  California.     Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  706;  State  Mining  Bur. 
Bull.  27,  p.  156;  Bull.  78,  p.  132. 

Deer  Trail  Mine.  Property  consists  of  two  claims  and  a  millsite 
located  in  Sec.  32,  T.  32  S.,  R.  16  E.,  and  owned  by  H.  H.  Carpenter, 
John  W.  Adams,  and  Wm.  Arebalo,  of  San  Luis  Obispo.  This  is  one 
of  the  mines  mentioned  in  the  introductory  paragraph  as  being  located 
entirely  away  from  the  main  quicksilver  producing  area,  which  is  in 
the  northwestern  portion  of  the  county.  The  Deer  Trail  is  about  .seven 
miles  east  of  Huasna  post  ofSce  and  20  miles  from  Arroyo  Grande. 
The  claims  were  located  in  1915.  It  was  equipped  with  a  12-pipe 
retort  and  about  70  flasks  of  quicksilver  were  produced  before  mining 
ceased.  The  claims  cover  a  series  of  narrow  calcite  veins  striking 
ea.st  across  a  low  ridge  trending  north-south.  The  counti\v  rock  is 
a  metamorphic  sandstone.  The  cinnabar  occurs  in  Icnife-blade  seams 
and  vugs  in  the  more  or  less  brecciated  calcite  veins. 

There  is  an  upper  tunnel,  80  feet  in  length,  on  the  principal  mineral- 
ized vein.     A  second   tunnel  about   50   feet   lower   was  driven   in   on 
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lliis  veil!  and  froin  this  Irvcl  the  ore  shoot  was  underhand-stoped  to 
:i  (lr|itli  (it  40  feet  and  I'm-  a  width  of  four  to  six  feet.  A  third  tunnel 
idwci'  down  connei'ts  with  fiie  bottom  of  this  stope  and  from  this  tunnel 
lc\el  a  winze  was  |)nt  down  about  :}()  feet,  which  is  said  to  be  in  ore  at 
tlie  bottom  thonji'h  the  vein  is  narrow  at  this  point.  A  fourth  tunnel 
was  started  still  lower  down  the  hill  to  cut  the  orebody  af  a  considerably 
lower  .depth,  but  it  would  have  to  be  run  several  hundred  feet  to  get 
under  the  ore  shoot  developed  above,  and  the  work  was  discontinued 
soon  after  starting  it.  Similar  parallel  calcite  vein  systems,  both  north 
and  south  of  the  main  working,  also  show  cinnabar,  and  they  have  been 
prospected  a  little  in  doing  assessment  work,  which  is  being  kept  up. 
The  production  has  been  fair  for  the  amount  of  work  done,  and  it  is 
quite  possible  that  it  may  again  be  a  producer. 

All  ore  taken  out  was  retorted  in  a  12-pipe  bank  now  in  poor  condi- 
tion and  which  would  require  repairing  or  rebuilding  to  make  it  usable. 
Water  was  obtained  by  pumping  from  a  spring  about  one-quarter  mile 
from  the   mine. 

Bibl:  State  Mining  Bur.  Bull.  78,  p.  133. 

Doly  Group.  Holdings  comprise  five  unpatented  claims  in  Sec.  14, 
T.  26  S.,  R.  8  E.  There  have  been  no  noteworthy  changes  at  this 
property.    Doty  Brothers,  owners,  Cambria. 

Bibl:  State  Mineralogist's  Report  XV,  pp. 706, 719;  State  Mining 
Bur.  Bull.  27,  pp.  156,  165;  Bull.  78,  p.  133. 

Elizabeth  and  Winona  Group.  Comprises  two  locations  in  Sec.  17, 
T.  27  S.,  R.  10  E.    Idle.    Owned  by  Mrs.  Elizabeth  Bagby,  Adelaide. 

Bibl:  State  Mineralogist's  Report  XV,  p.  707;  State  Mining  Bur. 
Bull.  27,  p.  157 ;  Bull.  78,  p.  133. 

Josephine  Group  (also  Tarfatjlia  Group  or  George  Mine).  Consists 
of  two  claims  in  Sec.  29,  T.  27  S.,  R.  10  E.  There  have  been  no  new 
developments  at  this  property.  Owned  by  Mrs.  Elizabeth  Bagby, 
Adelaide. 

Bibl:  State  Mineralogist's  Report  XV,  p.  720;  State  Mining  Bur. 
Bull.  27,  p.  157;  Bull.  78,  p.  134. 

Keystone  Mine.  This  mine  is  on  patented  land  in  Sec.  13,  T.  26  S., 
R.  8  E.,  and  is  owned  by  Phelan  Brothers,  Cambria.  It  was  a  producer 
during  the  seventies,  but  has  not  been  active  in  recent  j'ears. 

Bibl:  State  Mineralogist's  Reports  X,  p.  581;  XV,  pp.  113-114; 
State  Mining  Bur.  Bull.  78,  pp.  134-135 ;  IT.  S.  Min.  Resources 
We.st  of  the  Rocky  Mountains,  1875,  p.  14. 

Kismet  Group.     Three  claims  in  Sec.  7,  T.  27  S.,  R.   10  E.     Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  114;  State  Mining  Bur. 
Bull.  27,  p.  159 ;  Bull.  78,  p.  135. 

Klau  Mine  (also  sometimes  known  as  Sunderland,  Santa  Cruz,  Karl, 
Sierra  Morena,  or  Carson  Mine).  This  property  in  Sec.  33,  T.  26  S., 
R.  10  E.,  is  the  principal  mine  in  the  Adelaide  district,  and  one  of  the 
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largest  and  most  developed  quicksilver  pro])erties  in  the  county.  It  was 
originally  discovered  in  1868  and  has  l>een  an  intermittent  producer 
ever  since.     In  1902  it  was  the  fourth  largest  producer  in  the  state. 

The  hi.story  of  the  mine  and  a  detailed  description  is  contained  in 
Bulletin  Xo.  78,  issued  in  1918.  Since  the  publication  of  the  above 
report,  the  property  has  been  acquired  by  the  present  owners,  the 
Carson  Quicksilver  ilining  Co..  a  Delaware  corporation;  home  office, 
Wilmington,  Delaware;  Ellard  W.  Carson,  manager,  San  Luis  Obispo. 

Development  work  since  the  last  report  has  demonstrated  the  exist- 
ence of  three  principal  'veins'  or  lines  of  ore  shoots  in  the  wide  mineral- 
ized zone  running  through  the  property,  instead  of  two  noted  in  the 
earlier  report.  The  writer's  attention  was  also  called  to  an  apparent 
error  in  the  former  description  where  it  was  stated  ■}  "Both  these  ledges 
are  developed  by  the  60=  inclined  shaft  sunk,  it  is  stated,  to  a  depth  of 
800',  but  a  large  amount  of  drifting  and  cros.scutting  failed  to  reveal 
workable  ore  on  the  lower  levels.  The.se  workings  became  so  extensi^'e 
that  a  rai.se  to  the  surface  for  ventilation  was  required,  and  in  the 
course  of  driving  it  the  best  orebody  found  in  the  mine  was  uncovered." 
ilr.  Carson  .states  that  the  60'  inclined  shaft  only  reached  a  depth  of 
100  feet  vertical,  instead  of  800  feet,  and  that  the  valuable  orebody 
referred  to  was  discovered  between  the  main  level  and  the  surface. 
These  old  workings  are  now  largely  caved  and  inaccessible. 

The  nature  of  most  quicksilver  orebodies  and  the  instability  of  the 
metal  market  have  discouraged  exploitation  on  a  large  scale,  but  the 
present  price  of  around  .$84  per  flask  for  ((uicksilver  and  the  pos.sibili- 
ties  held  out  by  the  wet  method  of  recovery,  using  alkaline  solutions, 
have  developed  a  renewed  interest  in  this  branch  of  mining. 

The  Klau  Mine  was  recently  examined,  with  reopening  of  the  prop- 
erty in  view,  and  it  is  probable  that  it  will  soon  again  be  on  the 
active  list. 

Bibl:  State  Mineralogist's  Reports  IV,  p.  336;  X.  p.  580.  XXI, 
p.  336;  XIII.  p.  600;  XV,  p.  709-711:  State  IMining  Bur.  Bull. 
27,  p.  157 ;  Bull.  78.  pp.  135-138.  V.  S.  Geol.  Survey  Men.  XIII, 
p.  382 ;  :\Iin.  Res.  West  of  the  Rocky  Mts.,  1875,  p.  14 :  1876,  p. 
20.    :Mining  and  Sci.  Press.  Nov.  12.  1904. 

La  Libertad  Mh}f.  This  mine  is  in  Sec.  21,  T.  27  S..  R.  10  E..  in 
the  Adelaide  district,  and  was  operated  for  a  time  during  the  war  years, 
under  lease  by  the  Belt  Quicksilver  ilining  Co.  It  has  also  been  known 
as  the  Jacks'  Mine.  Owner,  Mrs.  Elizabeth  Bagby,  Adelaide.  Cali- 
fornia.   Idle. 

Bibl:  State  Mineralogist's  Report  XV.  p.  700;  State  :Min.  Bur. 
Bull.  27,  p.  159 ;  Bull.  78,  p.  138. 

Little  Bonanza  (formerly  Josephine:  also  Alice  and  Modoc).  This 
is  reputed  to  be  the  first  quicksilver  mine  worked  in  San  Luis  Obispo 
County.     It  consists  of  a  patented  claim  in  Sec.  17,  T.  27  S.,  R.  10  E., 

'  state  Mining  Bur.  Bull.  Xo.  7S.  page  137. 
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ill  llio  Adi'laidc  ilistricl.  nwiicd  hy  mi  cMslcrn  estate.     Lessees  iiiadc  a 
small  production  alioiil   IMKI,  iuil  il  lias  been  idle  since. 

Bibl:  State  irineralogist's  Reports  X,  p.  580;  XV,  p.711;  State 
.Miiiiuo-  Bur.  Bull.  27,  p.  154;  Eull.  78,  pp.  138-139.  Min.  Res. 
W.  of  Rocky  ]Mts.,  1875,  p.  14. 

Madvonc  Mine  is  in  Sec.  22,  T.  27  S.,  R.  10  E.,  adjacent  to  the  La 
Lilicrtad  jirojierty.  It  was  a  producer  al)out  1900,  but  the  working's 
arc  all  snperticial.     Idle.     Owner,  John  Carmine,  Cayucos,  California. 

Bibl:  State  Mineralogist's  Report  XV,  ji.  712;  State  ^Mining  Bur. 
Bull.  27,  p.  16]  ;  Bull.  78,  pp.  139-140. 

Mahoncy  Mine  (also  called  Gould  or  Buena  Vista).  This  is  on 
]iatented  property  in  Sec.  33,  T.  26  S.,  R.  10  E.,  lying  southeast  of  the 
Klau  Mine.    Owner,  Miss  Mary  I.  0 'Toole,  San  Jose.    Idle. 

Bibl:  State  Mineralogist's  Report  XV,  ji.  712;  State  :Miiiinir  Bur. 
Bull.  27,  ]).  161;  Bull.  7S.  p.  140. 

\orth  S/,ir  Mini  {Saiila  M,iii<n.  in  S,..:.  l:!,  T.  25  S.,  R.  6  E. 
idle  for  years. 

Bibl:  State  Mineralogist's  Report  X\',  p.  712;  Stale  :\linini;-  Bur. 
Bull.  27,  p.  161;  r>ull.  78,  p.  140. 

Oceanic  Mine.  This  well-known  quicksilver  mine  comprises  large 
holdings  in  Sees.  15  and  21,  T.  27  S.,  R.  9  E.,  fiv(>  miles  easterly  from 
Cambria  on  Santa  Rosa  Creek.  The  original  claims  were  patented  in 
1865.  Production  began  in  1876.  It  has  been  closed  down  at  various 
intervals  since,  due  to  depressions  in  the  (luieksilvcr  mining  industry, 
but  it  ranks  as  the  largest  quicksilver  producer  in  San  Luis  Obispo 
County  and  one  of  the  important  mines  of  the  state.  It  has  been 
extensively  developed  and  well  equipped  with  mining  ajid  reduction 
works ;  the  latter  including  two  50-ton  Scott  furnaces. 

A  detailed  history  and  description  of  the  Oceanic,  including  a  map 
of  the  mine  workings,  is  contained  in  Bulletin  No.  78,  published  in 
1918.  At  that  time  it  was  owned  by  Murray  Innes,  217  Kohl  Building, 
San  Francisco,  and  was  in  active  operation.  The  property  continued 
to  jiroduce  until  the  end  of  October,  1!)20,  when  it  was  closed  down. 
The  mine  remained  idle  until  July,  1925,  when  it  was  taken  over  by  the 
Metals  Exploration  Co.,  72'5  Standard  Oil  Building,  San  Francisco. 
Harry  Payne  Whitney  and  R.  H.  Channing  are  reported  to  represent 
the  principal  financial  interests  back  of  this  move.  The  plans  of  the 
present  operators  are  to  deepen  wliat  is  known  as  the  new  shaft  (winze) 
200  feet  and  then  drift  north  to  the  orebod.y.  If  this  work  develops 
sufficient  ore,  the  mine  will  be  operated  on  a  large  scale,  but  if  the 
exploratory  work  outlined  fails  to  uncover  an  orebodj%  it  is  stated  that 
all  operations  will  cease.  The  sinking  of  the  new  shaft  (winze  from 
the  main  tunnel  working  level)   had  .iust  begun  at  the  time  of  visit 
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(September.   1925).     Seventeen   men   were  empl(^eil.     ^I.   A.   Roche, 
superintendent. 

Bibl:  State  Mineralogist's  Reports  IV.  p.  36fi ;  VIII.  p.  .'iSl ;  X. 
p.  580:  XII.  p.  :16(3 :  XIII.  p.  600;  XV.  pp.  712-718;  State  Min- 
ing Bur.  Bull.  27,  pp.  151.  162.  243:  Bull.  7S.  pn.  140-146. 
U.  S.  Geol.  Survev  Mon.  XIII.  p.  382 :  Min.  Res.  W.  of  Roekv 
Mts.,  1875.  p.  14:  1876.  p.  20.  A.  I.  M.  E.  Bull..  Feb.  1915.  pp. 
497-504;  Trans..  Vol.  LI.  pp.  lllVUP.  E.  i  'SL  J..  Vol.  102, 
p.  512,  1916. 

Pine  Mounfaiii  Group.  These  holdings,  in  Sees.  3,  10,  and  11,  T.  26 
S..  R.  S  E..  have  been  idle  for  years  and  are  now  a  part  of  the  cattle 
ranges  of  the  Hearst  Estate. 

Bibl:  State  Mineralogist's  Reports  VIII.  p.  .531:  X.  p.  580;  XV. 
p.  718;  State  Min.  Bur.  Bidl.  27.  pt).  163-165:  Bull.  78.  pp. 
146-147. 

Polur  Star  Mine  (also  called  Santa  Clara  or  Bhek  Hawk).  Com- 
prises two  claims  in  Sec.  13.  T.  25  S..  R.  6  E.  There  were  some  early 
operations  here  between  1870  and  1900.  The  claims  were  relocated  in 
1915.     Idle.    Last  known  owTier,  A.  L.  Carpenter.  San  Luis  Obispo. 

Bibl :  State  Mineralogist  "s  Reports  X,  p.  581 ;  XII,  p.  366 ;  XV, 
p.  718;  State  Min.  Bur.  Bull.  27.  p.  165:  Bull.  78.  p.  147. 

Ri)ico)ia<1a  iline  (also  called  San  Jose  TaUty  Mine).  This  property, 
like  the  Deer  Trail,  is  quite  apart  from  the  main  quick-silver  belt  of  the 
comity,  which  is  in  the  northwestern  part :  it  being  situated  11  miles 
southeast  of  Santa  Margarita.  The  mine  is  an  old  one  located  in  1872. 
and  was  worked  by  various  owners  in  the  past  who  are  said  to  have 
produced  considerable  quicksQver  by  working  the  rich  surface  expo- 
sures and  outcrops.  In  1876  it  was  equipped  with  a  special  sheet-iron 
t^-pe  of  furnace  which  did  not  work  well.  Later  two  benches  of  10-pipe 
retorts  were  put  up. 

The  property  includes  Quicksilver  Claim  Xo.  1.  Xo.  2,  Amended  Xo.  5, 
and  Pedraita  0,  also  the  right  to  mine  from  Lot  2.  Sec.  28.  T.  30  S..  R. 
14  E..  M.  D.  M.,  and  two  mill-sites,  the  Tenderfoot  and  Pedro.  Owners, 
Cecilia  P.  and  Chas.  T.  Clans,  Santa  Margarita. 

The  mine  was  leased  in  September,  1921.  to  W.  B.  Ewalt  and  A. 
Ledeboer.  of  Atascadero,  who  sub-leased  to  other  parties.  The  mine 
was  equipped  with  a  4'  s  50'  rotary  furnace,  operated  by  a  20-h.p. 
Fairbauks-^Iorse  gas  engine  and  other  equipment.  Two  trial  runs  were 
made  resulting  in  a  small  production,  but  disagreement  arose  among 
the  operators  and  they  quit. 

The  Ewalt  and  Ledeboer  lease  was  renewed  in  1923.  and  the  mine 
was  again  sub-leased  to  the  Santa  Lucia  Mining  Corporation,  a  Dela- 
ware corporation.  Suite  717.  C.  C.  Chapman  Building.  Los  Angeles, 
the  principals  of  which  are  E.  E.  Peacock.  L.  E.  Jones.  John  G.  Bryson, 
and  S.  G.  Davis.  Some  innovations  were  made  in  the  furnace  con- 
struction, including  an  inner  tube  IS  inches  in  diameter,  but  this 
failed  to  work  mechanically  when  the  furnace  became  hot.  and  it  had  to 
be  torn  out.  Overhauling,  changes  and  repairs  to  the  reduction  plant 
had  occupied  attention  and  was  still  in  progress  at  the  time  of  visit 
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(September,  1925),  but  it  was  exijeeted  that  tlie  plant  would  be  ready 
ill  two  weeks.  One  miner  was  employed  and  four  men  on  top.  The 
country  rock  is  mainly  serpentine.  There  are  good-sized  croppings  of 
ore,  but  practically  no  tonnage  developed  ahead.  Two  additional 
claims,  owned  liy  Cecilia  P.  and  ('has.  T.  Claus,  are  not  included  in  the 
property  under  lease. 

Bibl:  State  Mineralogist's  Reports  X,  p.  581;  XIL  ]>.  366;  XlIT, 
p.  531 ;  XV,  p.  719  ;  State  Mining  Bur.  Bull.  '27.  p.  166  ;  Bull.  78, 
pp.  147-148.    U.  S.  Geol.  Surv.  Hon.  XIII,  p.  381. 

There  have  been  no  changes  noted  at  the  Sunset  View,  the  Vulture 
Mine,  the  Warren  Ranch  prospect,  or  the  William  Tell  Mine  since  they 
were  described  in  Bulletin  No.  78,  1918. 

Wittenberg  Mine  in  Sec.  8,  T.  27  S.,  R.  9  E.,  near  the  Oceanic,  is  now 
owned  by  Peter  Silacci,  Cambria,  California.     Idle. 
Bibl:  State  Mining  Bur.  Bull.  78,  p.  149. 

SAND   AND   GRAVEL. 

Templeton  Sand  Plant.  This  plant  was  built  in  1915.  It  was  origi- 
nally run  by  steam  power  and  operated  by  the  California  Highway 
Commission.  It  is  now  owned  by  the  Granite  Rock  Company,  of  Wat- 
souville,  and  operated  by  the  Central  Supply  Company,  which  has  a 
branch  office  in  San  Luis  Obispo.  The  plant  is  situated  on  the  bank  of 
the  Salinas  River  at  Templeton  beside  the  Southern  Pacific  tracks,  on 
a  spur  from  the  main  line.  A  drag-line  bucket  is  used  to  e'xcavate  and 
raise  the  sand  to  the  top  of  the  plant  where  it  is  dumped,  screened  and 
run  direct  to  cars  without  washing.  A  40-h.p.  electric  motor  operates 
the  bucket  line.  The  plant  has  a  maximum  capacity  of  3  cars  per  day, 
and  2  men  are  required  to  operate  it. 

SODIUM    SULPHATE. 

Consolidated  Chemical  Co.  This  company  controls  a  large  acreage 
comprising  the  greater  part  of  Soda  Lake  in  Carrizo  Plain  from  which 
there  has  come  a  considerable  output  of  sodium  sulphate,  known  to  the 
trade  as  'salt  cake.'  The  company  was  incorporated  in  July,  1912. 
witii  an  authorized  capital  of  !}!l,()()0,()On.  Ed.  Sutter,  president;  J.  C. 
Long,   secretary ;    home   office   Dimock   Building,    Lompoc,    California. 

Soda  Lake  is  sitirated  in  T.  31  S.,  R.  20  and  21  E.,  and  covers  an 
.area  of  2800  to  3000  acres.  The  lake  receives  the  drainage  of  Carrizo 
Plain  and  has  no  outlet.  However,  as  evaporation  in  this  region 
exceeds  the  rainfall,  the  lake  is  dry  except  after  heavy  storms,  and  its 
surface  is  covered  with  a  layer  of  white  crystalline  salts  leached  from 
the  surrounding  formations.  The  deposit  is  principally  sodium  sul- 
phate in  the  form  of  the  mineral  mirabilite  (Glauber's  salt)  with  some 
blodite  associated.  The  surface  of  the  underlying  mud  is  covered  with 
shallow  sauceT-like  depressions  and  the  thickness  of  the  sodium  sulphate 
crust  varies  from  one  inch  near  the  circumference  of  the  depressions  to 
six  inches  at  the  center.  There  are  also  some  deep  channels  that  have 
been  filled.  According  to  Gale',  the  available  salines  amount  to  not 
less  than  1,000,000  tons. 

'Gale,  Hoyt  S.,  U  .S.  Geol.  Survey  Bull.  540,  p.  428. 
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He'  also  gives  the  f ollowiiio:  analysis  of  the  material : 

P^r  cent 

Insoluble   0.40 

A1,0,    .04 

MgO    1.66 

CaO    .4o 

Xa.O  40.50 

K..0 .28 

n.,0    3.65 

CO.,   

SO,    46.12 

CI 9.27 

102.37 
Less  O   2.09 


100.28 


The  company  eretteil  a  plant  at  the  south  end  of  the  lake  for  evapo- 
rating the  saline  water  and  recoverinsr  the  solid  salt,  but  operation  of 
the  plant  has  been  intermittent.  The  limited  market  for  'salt  cake'  and 
the  long  haul  of  28  miles  to  ilcKittrick,  the  nearest  .shipping  point, 
makes  exploitation  difficult. 

The  deposit  was  la_st  worked  under  lea.se  by  the  Pacific  Distribviin^j 
Corporaiion.  85  Second  street,  San  Francisco :  H.  G.  Frank,  president 
and  general  manager. 

This  company  be^an  operating  in  February,  1923.  and  continued 
until  April.  1925.  since  which  time  the  plant  has  been  idle. 

]\Iuch  additional  machinery  was  installed  at  the  plant  and  a  total 
of  seven  miles  of  narrow-gauge  railroad  was  built  on  the  lake,  over 
which  the  crude  sodium  sul))hate  was  hauled  in  cars  by  a  ga.soline  loco- 
motive to  the  plant.  The  crude  salt  wa.s  crushed,  washed,  dried  in 
centrifugals,  sacked,  and  haule<l  to  ilcKittrick  by  auto  tracks.  The 
plant  was  operated  by  electric  power,  from  80  to  100  horsepower  being 
required.  Steam  from  an  oil-fired  boiler  wa.s  also  used  in  proces.sing. 
During  the  first  year  from  40  to  60  tons  of  sodiiun  sulphate  were  pro- 
duced per  day,  but  the  output  dropped  to  20  to  30  tons  per  day  the 
second  year. 

The  Con.solidated  Chemical  Co.  is  planning  the  installation  of  a 
more  economical  system  of  handling  the  material  before  operations  arc 
resumed. 

Bibl :  Stat«  Mineralogist's  Reports  VIII.  p.  532 ;  X.  p.  563 ;  XV,  p. 
127 ;  XVII,  p.  386.  State  Jlin.  Bur.  Bull.  24.  p.  136.  V.  S.  Geol. 
Survey  Bull.  280,  p.  369 ;  Bull.  540,  p.  428. 

STOXE    IXDUSTRT. 
Rubble  and   Crushed   Rock. 

There  are  no  commercial  rock  crushing  plants  -operating  in  the 
county,  although  in  former  years  a  number  of  plants  have  been  located 
here. 
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SoutJnin  Pacific  Companii  has  a  very  large  quarry  ami  rock-erush- 
ing  plant  for  supplyino;  their  own  needs  situated  in  Calf  Canyon 
about  three  miles  northeast  of  Santa  ilargarita.  The  rock  is  a  coarse- 
grained granite,  which  is  broken  in  large  blocks  for  rabble  and  rip- 
rap. There  is  also  a  crushing  plant  containing  three  large  gyratory 
crushers,  secondary  crushers,  screens,  etc..  for  producing  broken  rock 
of  varioiLs  sizes.  The  plant  is  on  a  spur  branching  from  the  main  line 
about  three  miles  north  of  Santa  Margarita.  It  is  operated  by  elec- 
tric power,  but  was  shut  down  temporarily  at  the  time  of  visit,  and 
detailed  data  were  not  obtained. 

Building  Stone. 

ilany  varieties  of  stone  have  been  used  in  the  county  for  building 
purposes,  for  curbing,  culverts,  foundations,  and  to  a  small  extent  for 
monumental  purposes.  There  are  many  deposits  of  suitable  rock, 
but  the  limited  market  for  such  material  has  caiLsed  all  former  quar- 
ries to  close  down,  and  there  has  been  no  cut  stone  produced  for  a 
decade  or  more.  The  most  important  quarries  are  listed  herein. 
Descriptions  wiU  be  found  in  the  reports  listed  in  the  bibliography. 

Bishop's;  Peak  Quarry.  Considerable  building  stone  has  come  from 
two  quarry  openings  on  the  side  of  Cerro  Obispo,  .jiLst  outside  of  San 
Lnis  Obi.spo. 

Caen  Qunrn/.  Formerlv  operated  in  Sec.  36,  T.  32  S.,  R.  13  E., 
M.  D.  M.,  and  in  Sec.  26,  T.  12  X.,  R.  35  W..  S.  B.  M. 

Lee  Quarry,  in  Sec.  17,  T.  30  S.,  R.  12  E.,  M.  D.  il. 

Moorf  Quarry,  in  See.  31,  T.  12  X..  R.  3."i  W..  S.  C.  M..  near  Los 
Berros. 

Morro  Rock.  Stone  was  quarried  here  for  the  breakwater  at  Port 
Harford. 

Bibl :  State  Mineralogist 's  Report  XT,  pp.  722-72-1 ;  State  Mining 
Bur.  Bull.  38 :  V.  S.  Geol.  Survey  Folio  101. 

VOLfAXIC    ASH. 

Franci-i  Cleaner  Mine.  Owner,  M.  L.  Francis,  R.  D  Box  233,  Paso 
Robles.  The  Francis  property  comprises  4S0  acres  of  patented  land 
in  Sees.  21  and  22,  T.  28  S.,"  R.  15  E.,  M.  D.  M.  There  is  a  large 
deposit  of  indurated  white  volcanic  ash  interbedded  with  siliceous 
shale  and  sandstone,  exposed  by  creek  erosion  at  several  points  from 
^  to  :^  of  a  mile  apart  on  the  property.  Very  little  work  has  been 
done  on  it.  but  the  stratum  of  volcanic  ash  appears  to  be  not  less  than 
20  feet  in  thickness  and  of  uniform  quality  wherever  exposed.  The 
formations  have  no  appreciable  dip.  The  deposit  apparently  covers 
about  25  acres,  but  there  is  considerable  overburden  over  most  of  it. 
The  character  of  the  material  was  not  discovered  by  the  owner  until 
1923.  since  which  time  several  tons  have  been  taken  out.  This  was 
ground  at  a  local  feed  mill,  put  up  at  home  by  the  owner  in  the  form 
of  polishing  powder  and  soap  and  sold  by  house-to-house  canvassing. 
Users  report  it  to  be  very  satisfaetorj*,  but  the  owner  lacks  the  capital 
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to  handle  it  on  a  large  scale.  The  deposit  is  at  an  elevation  of  1500 
feet  and  is  easily  accessible.  It  is  24  miles  by  good  road  from  Paso 
Robles  or  16  miles  from  Santa  Margarita,  the  nearest  railroad  station, 
over  a  road  with  more  grades.  A  permanent  water  supply  woidd  have 
to  be  developed  by  well,  as  the  creeks  are  dry  except  in  the  rainy 
season. 
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LOS  ANGELES  FIELD  DIVISION. 

W.   Burling  Tucker,  Mining  Engineer. 

SANTA  BARBARA  COUNTY. 

Introduction. 

The  area  compi-isiiiu-  Sajita  Barbara  (oiiiity  was  mapped  and  named 
in  1602  by  the  Spanish  Expedition,  whieh  set  ont  from  Mexico  under 
Vizcaino.  In  1786  Padre  -Tunipero  Serra  established  the  Central  Mis- 
sion of  the  Franciscan  Fathers,  where'  the  city  of  Santa  Barbara  now 
stands.  The  county  was  created  February  18,  1850,  and  is  one  of  the 
original  twenty-seven  counties  of  the  state. 

Santa  Barbara  County  consists  of  2740  square  miles,  including  the 
islands  of  San  Mijrviel,  Santa  Eosa.  and  Santa  Cruz,  which  are  located 
twenty  miles  off  the  coast.  It  is  bounded  on  the  north  by  San  Luis 
Obispo  County,  on  the  ea.st  by  Ventura  County,  on  the  south  by  the 
Santa  Barbara  Channel,  and  on  the  west  by  the  Pacific  Ocean. 

The?  population,  according:  to  the  census  of  1920,  wa.s  41,097,  and  is 
now  estimated  as  over  50.000.  The  city  of  Santa  Barbara,  the  county 
seat,  with  a  population  of  over  30.000.  lies  on  the  shores  of  the  channel. 
Santa  Maria  is  the  second  community  in  Santa  Barbara  County  and 
has  a  population  of  over  5000. 

Topography. 

iluch  of  Santa  Barbara  County  is  hilly  and  mountainous;  the 
Santa  Ynez,  a  low  range  of  mountains,  follows  the  trend  of  the  coast 
across  the  southern  part  of  the  county ;  and  the  San  Rafael,  a  higher 
range,  strikes  through  the  center  of  the  county  and  extends  almost  to 
its  northern  limits.  These  mountains,  with  their  foothills  and  spurs, 
impart  to  the  whole  county  a  rugged  and  diversified  aspect. 

The  principal  valleys  are  the  Santa  Maria.  Los  Alamos,  Lompoc, 
Santa  Ynez.  and  Cuyama  valleys.  These  fertile  areas  are'  well  adapted 
for  the  growing  of  cereal  crops,  citrus  fruits  and  cattle  raising. 

Streams. 

The  principal  drainage  systems  of  the  county  are  the  Santa  ^laria 
and  the  Santa  Ynez  rivers.  The  former  is  the  natural  boundary 
between  Santa  Barbara  and  San  Luis  Obispo  counties.  It  rises  in  the 
high  mountains  in  the  northwestern  part  of  Ventura  County  and  flows 
westward,  draining  the  Cuyama  and  Santa  Maria  valleys.  The  Santa 
Ynez  River,  flowing  west  between  the  Santa  Ynez  and  San  Rafai-l 
mountains,  traverses  the  entire  length  of  the  county.  Los  Alamos 
Creek  flows  westward  draining  the  Los  Alamos  and  San  Antonio 
valleys.    These  .streams  constitute  the  only  large  sti-eams  in  the  county. 

Water   supply. 

Thf  city  of  Santa  Barbara  secures  its  water  from  the  Gibraltar  Dam 
on  the  Santa  Ynez  River,  which  impouiuls  a  lake  several  miles  long. 
From  this  reservoir  the  water  is  conducted  b.y  a  three-mile  tunnel 
through  the  Santa  Ynez  range  to  a  distributing  station. 

Climate. 

The  climate  of  Santa  Barbara  County  is  equable  throughout  the 
year,    the    average   annual   temperature    being   60°    F.      The  western 
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coast  region  is  subject  to  heavy  fogs  and  strong  ocean  winds.  Tlie 
southern  coast  is  more  sheltered,  and  fogs  occur  rarely.  The  rainfall 
varies  from  rather  light  in  the  valleys  to  20  inches  on  the  coast,  this 
being  contined  to  the  winter  and  spring  months. 

Transportation. 

Thef  county  is  traversed  by  the  Southern  Pacific  Railroad  which 
follows  the  coast  line,  with  branch  lines  from  Guadaloiipe  to  Better- 
avia,  and  from  Surf  to  Lompoc.  The  Pacific  Coast  Railroad,  a  narrow- 
gauge  line,  runs  from  Port  Harford,  in  San  Luis  Obispo  County, 
through  Santa  Maria  to  Los  Olivos,  with  branches  from  Santa  Maria 
to  Betteravia  and  Sisc|uoc.  Santa  Maria  Valley  Railroad  eonnect,s  witii 
the  Southern  Pacific  Railroad  west  of  Santa  Maria  and  runs  southeast 
through  the  Santa  Maria  Valley  to  Leonard. 

The  coa.st  route  of  the  State  Highway  enters  the  county  noi'tli  of 
Santa  Maria,  and  runs  the  length  of  the  county,  connecting  Santa 
Barbara  City  with  Los  Angeles  and  San  Francisco.  Different  laterals 
from  this  highway  afford  transportation  for  auto  trucks  and  stages 
to  interior  towns. 

Mineral   resources. 

Santa  Barbara  County  owes  its  position  of  sixth  in  the  state  iu 
regard  to  its  mineral  output  to  the  presence  of  productive  oil  fields 
within  its  boundaries.  The  total  value  of  its  mineral  production  dur- 
ing the  year  1923  was  $.),005,7S2 ;  of  this  amount  the  value  of  natural 
gas  and  petroleum  was  .$2,567,158. 

Among  its  mineral  resources  both  developed  and  undeveloped  are: 
Asphalt  and  bituminous  rock,  barj-tes,  brick,  chromite,  copper,  diato- 
maceous  earth,  gilsouite,  gold,  gypsum,  limestone  and  lime,  manganese, 
mineral  water,  natural  gas,  oil  shale,  petroleum,  sandstone  and  the 
stoue  industry.  The  attached  table  gives  the  complete  recorded  output 
and  value  of  the  minerals  of  the  county  from  the  earliest  available 
record  for  1881  to  and  inrludins  1924. 
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METALS. 

COI'PER. 

Small  deposits  of  caliper  ore  oi-inii-  along  the  southwest  .slope  of 
the  San  Rafael  ilouiitains  northeast  of  Los  Olives.  The  eroppings 
strike  east,  and  may  be  traced  for  a  distance  of  about  four  miles.  The 
ore  is  azurite,  malachite,  and  chalcopyrite  associated  with  quartz  in 
mineralized  shale-s.  A  number  of  claims  have  been  located  along  these 
i-roppings  and  some  development  has  been  done  on  them,  and  also  on 
the  La  Laguna  Ranch,  but  there  has  been  no  actual  production. 

Copper  King  Mine  comprises  nine  claims  located  in  the  San  Rafael 
.Mining  District,  in  Sec.  o,  T.  7  X.,  R.  29  W.,  S.  B.  M.,  12  miles  northeast 
of  Los  Olivos.    Owner,  F.  B.  Montanaro,  Los  Olives. 

Development  consists  of  a  crosscut  tunnel  about  75  feet  in  length. 
The  ore  is  chalcopyrite  associated  with  pyrite  in  a  quartz  gangue. 
Worked  for  assessment  only. 

Bibl:  State  Mineralogist  Report  XV,  p.  73.3. 

Lagunn  Ranch  Mine  is  owned  by  the  Laguna  Ranch  Conipaiiii.  W.  11. 
Bradle.v  of  Pasadena,  secretary.  Formerly  operated  under  lease  by 
P.  B.  Montanaro.  Los  Olivos.  This  deposit  is  on  the  Laguna  Ranch, 
three  miles  directly  west  of  the  Copper  King  group  of  claims. 

The  ore  eroppings  show  azurite  and  malachite  associated  with  quartz, 
in  a  zone  of  mineralized  shales  40  feet  wide.  The  strike  of  the  vein  is 
east,  and  dip  about  45  degrees  north.  The  development  consists  of  two 
tunnels  driven  on  the  vein.     Idle. 

Bibl :  State  ilineralogist  Report  XV,  p.  735. 


Gold  and  platinum  occur  in  the  black  sands  that  are  deposited  more 
or  less  continuously  along  the  beaches,  from  Pt.  Arguello  north  to  the 
mouth  of  the  Santa  Maria  River.  The  most  important  deposits  are  21 
miles  north  of  Surf,  and  north  of  Point  Sal.  The  black  sands  lie  in 
strata  from  two  to  four  inches  thick,  and  are  covered  by  layers  of  beach 
sand  up  to  several  feet  thick.  A  great  many  attempts  have  been  made 
to  extract  the  fine  gold  and  ])latinum  from  the  black  sands,  and  small 
amounts  have  been  recovered,  but  so  far  no  successful  method  has  been 
evolved  for  the  extraction  of  these  precious  metals  on  a  commercially 
profitable  scale. 

Bear  Creek  Placer  Mine  is  located  along  the  beach  extending  from 
the  mouth  of  Bear  Creek  to  Surf.  A.  W.  Wreske  and  a.ssociates  of 
Anaheim  have  installed  a  small  test  ]ilant  at  the  mouth  of  Bear  Creek, 
2i  miles  north  of  Surf,  a  .station  on  the  Southern  Pacific  Railroad. 

The  plant  consists  of  a  bucket  elevator,  which  elevates  the  sands  from 
a  pit  on  the  beach  to  a  revolving  screen.  The  material  from  the  screen 
goes  to  a  hopper,  from  which  it  is  delivered  by  screw  conveyor  to  a 
belt  conveyor,  and  is  then  transported  to  two  hoppers. 

The  sands  from  the  hoppers  are  washed  over  amalgam  plates,  and 
then  over  a  set  of  riffles  to  a  tank.  Sands  from  the  tank  are  disposed  of 
by  a  screw  conveyor.  The  plant  is  driven  by  electric  power  generated 
by  gas  engines.     The  plant  was  not  operating  when  the  property  was 
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visited,  being  shut  down  fur  the  purpose  of  installing  a  pump  to  raise 
the  sands  direct,  to  the'  hopper,  it  being  the  intention  to  replace  the  con- 
veyor system  of  delivering  sands  above  the  plates.  The  black  sands  at 
this  point  are  in  strata  one-half  inch  to  four  inches  thick,  overlain  by 
layers  of  beach  sand  from  one  to  three  feet  thick.  The  black  sands  are 
reported  to  have  a  value  of  from  $1.00  to  $2.00  in  gold,  and  .01  to  .03 
ozs.  in  platinum.    Three  men  are  emploj'ed. 

Bibl:  State  Mineralogist  Reports  VIII,  p.  537;  X,  p.  598;  XV, 
p.  736. 

MANGANESE. 

Manganese  occurs  on  the  southwest  .slope  of  the  San  Rafael  Moun- 
tains, ten  miles  northeast  of  Los  Olivos. 

Laguna  Ranch  Deposits.  Several  outcrops  of  manganese  occur  on 
the  Laguna  Ranch,  teli  miles  northeast  of  Los  Olivos,  and  two  miles 
north  of  the  Cavanaugh  Ranch.  The  property  is  owned  by  the  Laguna 
Ranch  Company.  W.  II.  Bradley,  secretary,  Pasadena,  California.  A 
number  of  small  lenses  of  jasper,  heavily  stained  with  manganese 
oxides,  outcrop  on  a  ridge  northeast  of  Figueroa  Canyon.  These  lenses 
strike  east,  but  are  small  in  extent.  A  sample  of  ore  taken  from  one  of 
the  outci-ops  is  said  to  have  assayed  707o  MnO,,  and  12.35%  silica. 

Bibl:  State  Mining  Bureau  Bulletin  No.  76,  p.  7i. 

PLATINUM. 

Platinum  occurs  with  gold  in  the  black  sands  that  are  deposited  along 
the  beaches  near  Surf  and  north  of  Point  Sal.  Some  platinum  has  been 
taken  from  these  deposits. 

QUICKSILVER. 

Commercial  deposits  of  quicksilver  occur  in  Santa  Barbara  County, 
in  the  Santa  Ynez  Mountains,  eight  miles  north  of  Santa  Barbara,  and 
on  the  southwest  slope  of  the  San  Rafael  Mountains,  twelve  miles  east 
of  Los  Olivos. 

Quicksilver  was  discovered  in  Santa  Barbara  County  at  the  Los 
Prietos  Mines,  in  the  Santa  Ynez  Mountains  in  1860.  Seven  years  later, 
cinnabar  was  found  in  Acachuma  Canyon,  in  the  San  Rafael  Moun- 
tains. In  both  of  these  localities  quicksilver  has  been  mined  inter- 
mittently for  many  years;  but  no  segregated  records  of  its  production 
previous  to  1893  are  available.  The  published  records  show  that  from 
1893  to  1918,  the  total  production  was  263  flasks,  valued  at  $14,081. 
At  the'  present  writing  there  is  no  activity  in  quicksilver  mining  in  the 
county,  only  annual  assessment  work  being  don^.  It  is  hoped  that 
with  the  recent  increase  in  the  price  of  the  metal,  interest  in  the  old 
mines  in  these  districts  will  stimulate  rene'wed  activity  in  their  develop- 
ment. 

Acachuma  Mine  comprises  three  patented  claims  located  in  Sec.  2, 
T.  7  N.,  R.  29  W.,  S.  B.  M.,  12  miles  east  of  Los  Olivos,  at  the  head 
of  Acachuma  Creek.  Owners  are  D.  D.  Davis,  Edward  Dalton,  and 
the  C.  Woods  Estate  of  Los  Olivos. 

The  property  was  formerly  worked  by  the  Red  Rock  Quicksilver 
Mining  Company  of  Santa  Barbara.    The  orebody  consists  of  mineral- 
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izp(l  serpentine  and  shales  strikiii-r  X.  40"  W..  and  dippiugr  50°  E. 
The  vein  has  a  width  of  about  30  feet.  The  einnabar  occurs  as  irregu- 
lar strino:ers  and  pockets  of  ore  along  this  mineralized  belt.  • 

Development  consi.sts  of  seven  tunnels  totaling  over  2,000  feet. 
The  ore  was  treated  in  a  twelve-pipe  retort,  two  miles  below  the  mine, 
on  Acachuma  Creek.  A  good  wagon  road  runs  from  Los  Olivos  to  the 
retort.  This  property  has  produced  considerable  quicksilver,  but  no 
accurate  production  records  have  been  kept.  It  is  said  that  when  the 
property'  was  operated  by  the  Red  Rock  Quicksilver  Mining  Company, 
the  yield  was  a  flask  per  day.     Idle. 

Bibl:  State  Mineralogist  Reports  VIII,  p.  537;  XV,  p.  746; 
XVII,  p.  389;  Bull.  27,  p.  196;  Bull.  78,  p.  150;  Reg.  of  Mines, 
Santa  Barbara  Co.,  1906.    U.  S.  Geol.  Surv.  Mon.  XIII,  p.  382. 

Los  Prietos  Mines  (includes  the  Milbuni-McAvoij  and  S)Wiv 
Groups).  These  mines  are  eight  miles  north  of  Santa  Barbara,  in 
the  Santa  Ynez  ^Mountains  north  of  the  Santa  Ynez  River.  The 
holdings  comprise  29  claims  located  in  Sees.  9,  10,  11,  12,  T.  5  N., 
R.  27  W.,  S.  B.  M.  Owners,  Los  Prietos  Quicksilver  Mines  Com  pant). 
V.  M.  Townsend,  president;  Carl  S.  Milburn,  treasurer;  Horace 
Walley,  secretary.     Offices,  Higgins  Building,  Los  Angeles. 

The  group  of  claims  is  located  on  a  belt  of  mineralized  serpentine 
which  strikes  N.  50°  W.,  with  a  dip  60°  to  70°  N.,  and  extends  along 
the  range  for  a  distance  of  four  miles.  The  rock  formation  is  sand- 
stone, conglomerate,  and  shale  of  the  Coast  Range,  and  the  strata  are 
folded  and  faulted  in  innumerable  dips  and  directions,  but  have  a 
general  easterly  strike,  and  dip  to  the  north.  Traversing  this  belt 
of  sedimentaries  is  an  intrusive  belt  of  serpentine,  on  either  side  of 
which  occurs  a  ledge  formation  of  highly  silicified.  crushed  shale  and 
sandstone,  containing  cinnabar  in  variable  amounts.  Cinnabar  is 
disseminated  through  the  ledge  matter,  and  is  said  to  average  about 
0.25%.  The  average  lode  width  is  probably  not  less  than  70  feet,  but 
the  broken  outcrops  in  many  places  cover  the  surface  for  widtlis  of 
several  hundred  feet.  The  bold  yellow-and-brown  outcrops  stand  up 
prominently  from  the'  more  eroded  inclosing  rocks,  and  are  visible  for 
miles.  Within  this  lode  occur  bodies  of  cinnabar  ore  at  appreciable 
distances  apart,  and  three  of  these  ore-areas  have  so  far  been  partly 
opened  up. 

The  principal  workings  are  on  the  Juniper  Claim,  800  feet  above 
the  river  level.  These  consist  of  one  large  and  several  small  opencuts, 
extending  for  a  length  of  over  450  feet  along  the  hanging-wall  portion 
of  the  vein.  Tunnels  have  been  driven  from  three  of  these  open  faces, 
but  are  partly  caved.  The  main  upper  crosscut  tunnel  was  in  a  dis- 
tance of  100  feet.  About  250  feet  north  and  70  feet  below  the  upper 
tunnel  is  another  tunnel  said  to  be  100  feet  in  length.  (Caved.) 
Two  hundred  and  twenty  feet  west  of  the  main  upper  tunnel  is  a  tunnel 
that  cut  the  vein  for  a  distance  of  40  feet,  showing  20  feet  of  low- 
grade  ore. 

The  Milburn-McAvoy  workings  on  the  Santa  Ynez  group  of  claims 
are  .situated  about  2|  miles  east  of  the  Los  Prietos  Mine,  and  to  the 
south  of  the  river.    The  vein  which  is  100  feet  wide,  and  well  mineral- 
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izpil  with  ciniifiliHr,  boldly  outcrops  on  the  western  slo])e  of  the  ridgre, 
about  800  feet  above  the  rivei-.  and  can  lie  traced  for  a  distance  of 
2000  feet. 

The  princijial  develo))nients  on  this  group  of  claims  consist  of  a 
tunnel  45  feet  in  length  on  the  Ardell  claim.  About  50  feet  in  eleva- 
tion above  this  tunnel  is  a  tunnel  driven  along  the  vein  for  a  distance 
of  200  feet,  most  of  the  distance  being  in  good  ore.  About  200  feet 
above  this  tunnel,  near  the  crest  of  the  hill,  is  an  opencut  which  .shows 
a  broken  face  about  50  feet  wide.  This  is  the  footwall  section  of  the 
vein,  which  i.s  over  100  feet  wide  at  this  ])oint.  The  whole  expo.sed 
face  is  in  ore,  and  the  outcrop  for  a  considerable  distance  is  mineral- 
ized w'ith  cinnabar. 

It  is  said  that  from  samples  taken  from  the  different  workings  on 
the  Santa  Ynez  group,  retoi-t  tests  on  the  ore  gave  2.3  pounds  to  10.5 
pounds  of  mercury  per  ton ;  also  samples  from  the  Los  Prietos  Mine 
workings  yielded  from  1.2  pounds  to  9.4  pounds  of  mercury  per  ton. 
The  owners  mined  and  retorted  108  tons  of  ore,  which  is  said  to  have 
yielded  an  average  of  9.2  pounds  of  mercury  per  ton  during  1918. 

A  12-pipe  Johnson  retort  is  on  the  property.  With  the  exception  of 
the  annual  as.sessment  work,  there  has  been  no  development  since  1918. 

P.ibl:  State  Mineralogist  Reports  VIII,  p.  537;  X,  p.  596;  XII, 
p.  :i6fi;  XV.  pp.  746-748;  Bulletin  27,  p.  196;  Bulletin  78, 
jip.  15IU1.V_'.     r.  S.  (ienl.  Surv.  .Mon.  XIIl,  p.  :5S2. 
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N()N-MK>TAI;S 

ASPHALT  AND   HITLMINOUS  KOCK. 

The  county  contains  many  deposits  of  asphalt  and  bituminous  rock, 
one  of  which  is  being  worked  on  a  small  scale.  The  manufacture  of 
jisphalt  by  refining  from  crude  petroleum  has  entirely  replaced  its 
production  from  natural  asphalt  and  bituminous  rock  deposits. 

The  most  extensive  a^^.phaltum  beds  in  the  county  are  located  along 
Ihe  coast  line  from  Carpinteria  to  Goleta  Point,  in  the  Solomon  Hills 
near  Graciosa,  and  on  the  Rancho  La  Laguna  and  Rancho  Sisquoe 
which  are  south  of  the  Sisquoe  River,  and  east  of  the  town  of  Sisquoe. 
Other  deposits  of  minor  importance'  occur  in  a  range  of  hills  h'ing 
between  the  Los  Alamos  and  Santa  Ynez  rivers,  at  Point  Arguello,  near 
the  mouth  of  Arroyo  Hondo,  and  at  other  points  to  Lomi)oc  landing. 
These  deposits  have  been  described  in  detail  in  State  Mineralogist 
Reports  XIII.  pp.  38-t2 ;  XV,  pp.  730-734. 

Higgins  Mine  is  located  one  mile  southeast  of  Carpinteria  Station, 
between  the  railroad  and  the  ocean.  This  is  the  only  deposit  that  is 
being  worked  in  the  county,  being  operated  only  intermittently.  The 
material  is  being  used  on  the  roads  in  the'  county.  The  property  was 
idle  when  visited.  Owner,  Mrs.  Mary  Higgins  of  Carpinteria.  Under 
Irase  to  A.  Sattler  and  E.  P.  Stevens  of  Carpinteria. 

The  beds  of  bituminous  sands  vary  in  width  from  12  to  20  feet,  and 
are  oveTlain  by  a  soft  soil  overburden  four  feet  thick.  It  is  reported 
that  the  material  contains  from  18%  to  20%  bitumen. 


Eagle  Mine  comprises  four  claims  located  in  Sees.  5  and  6,  T.  10  N., 
R.  30  W.,  S.  B.  M.,  15  miles  northeast  of  Sisquoe,  a  station  on  the 
Pacific  Coast  Railroad.    Owner,  Bean  Laughlin  of  Santa  Maria. 

The  deposit  is  reached  by  20  miles  of  road  and  trail  from  Sisquoe. 
This  road  follows  La  Brea  Creek  through  the  Sisquoe  Ranch,  then  by 
trail,  a  distance  of  five  miles  along  the  North  Fork  of  La  Brea  Creek. 
A  vein  of  pure  white  barytes  is  exposed  for  several  hundred  feet  along 
the  top  of  the'  ridge  above  the  North  Fork  of  La  Brea  Creek,  at  an 
elevation  of  2800  feet.  The  vein  occurs  in  a  tough  gray  sandstone, 
strikes  east  with  the  trend  of  the  ridge,  and  dips  steeply  north.  The 
vein,  where  exposed,  .shows  an  average  width  of  25  feet.  The  barite 
is  pure  white  in  color,  and  samples  are  said  to  have  analyzed  97% 
P>aSOj.  The  only  development  consists  of  annual  assessment  work. 
Bibl:  State  Mineralogist  Report  XY,  p.  734;  R.  of  M.  Santa  Bar- 
bara Co.,  1906. 

Moiitecito  Barytes  Deposit.  Barytes  occurs  on  the  ridge  west  of  Cold 
Springs  Canyon,  two  and  one-half  miles  north  of  Monte'cito,  a  station 
on  the  Southern  Pacific  Railroad.     Undeveloped. 

CHEOMITB. 

Chromic  iron  ore  occurs  in  Santa  Barbara  in  the  serpentine  areas 
along  the  hills  southwest  of  Point  Sal,  and  on  the  southwest  slope  of 
the  San  Rafael  Mountains.     The  only  commercial  deposits  that  have 


546  REPORT  OF  STATE  MINERALOGIST. 

as  yet  been  developed  are  located  12  to  15  miles  northeast  of  Los  Olivos. 
During  1918  considerable  tonnage  of  chrome  oi'e  was  mined  and 
shipped  from  this  region. 

La  LutjuiHi  Ranch  Chrome  Dcposil.  The  deposit  is  situated  in  the 
San  Kafael  Mountain  Range,  on  the  ridge  between  Pigueroa  and 
Coralles  Creek  at  an  elevation  of  2500  feet.  It  lies  on  the  north  corner 
of  the  Laguna  Ranch,  12  miles  northeast  of  Los  Olivos.  Owner.  Lag  una 
Ranch  Company;  W.  H.  Bradley,  seoretary ;  Pasadena.  California. 

Lenses  of  chrome  ore  that  occurred  in  the  serpentine  belt  were 
mined  by  O'DonnclI  d'  Burns  Mining  Company  during  1918.  Idle. 
Bibl :  State  Mineralogist  Report  XYII,  p.  387 ;  Bull.  76,  p.  179. 

Los  Olivos  Deposit  is  located  16  miles  northeast  of  Los  Olivos,  about 
one-fourth  of  a  mile  north  of  the  Happy  Canyon  and  Acachuma  wagon 
road.  Considerable  float  chrome  occurs  in  this  area,  and  several  small 
lenses  of  chrome  iron  were  extracted  a  number  of  years  ago. 

O'Donnell  ct  Burns  Mining  Company  of  ISau  Francisco,  during  the 
early  part  of  1918  discovered  some  large  lenses  of  high-grade  chromite 
in  'r.  b  N.,  R.  29  &  30  AV.,  S.  B.  M.,  northeast  of  the  Laguna  Ranch,  on 
government  laud.  These  deposits  are  located  15  miles  northeast  of 
Los  Olivos.  A  considerable  tonnage  of  ore  was  mined  and  shipped 
fi'om  these'  deposits  in  1918.  The  ore  shipped  is  said  to  have  carried 
45%  Cr^03,  and  some  of  the  cars  averaged  as  high  as  53%  Cr^Oa.  It 
is  reported  that  one  lens  of  ore  yielded  265  tons  averaging  better  than 
45%  CroOj.    Developments  consist  of  opencuts  and  short  tunnels.  Idle. 


Deposits  of  clay  in  Santa  Barbara  County  are  limited  in  extent,  being 
mostly  low-grade  elaj's  suitable  for  the  manufacture  of  common  brick 
and  tile. 

One  mile  south  of  Carpinteria  are  extensive  beds  of  diatomaceous 
and  clay  shales,  which  strike  N.  70°  W.  and  dip  70°  S.  The  total 
thickness  of  these  shales  is  about  200  feet.  The  Carpinteria  Clay 
Products  Company  is  using  this  material  for  the  manufacture  of  brick 
and  tile. 

A  deposit  of  niontmorillonite  occurs  on  the  property  of  the  Carpin- 
teria Clay  Products  Company.  A  bed  of  montmorillonite  eight  feet 
thick  has  been  exposed  on  the  north  end  of  the'  clay  pit.  It  strikes  east, 
and  dips  75°  south.  The  Refineries  Clai/  Company  of  Los  Angeles 
formerly  had  a  lease  on  the  deposit.  A  tunnel  was  driven  300  feet 
we.st  on  the  bed.  and  considerable  tonnage  mined  and  shipped  to  Los 
Ansreles  for  use  in  oil  rofiiierie'<  for  the  refining  of  petroleum  products. 
It  is  said  that  150  cars  of  material  was  shipped  in  1924.  niontmoril- 
lonite (hydrous  ahiminum  silicato)  is  a  colloidal  clay,  sometime?  called 
'rock  soap'  or  otaylite.  on  account  of  being  found  and  mined  near  Otay, 
San  Diego  County.  It  is  white,  brown,  and  red  in  color,  and  contains 
a  large  amount  of  combined  water. 

Carpi)iteria  Clay  Products  Company  deposit  and  plant  is  located' 
west  of  the  Coast  Highway,  14  miles  north  of  Ventura,  and  four  miles 
south  of  Carpinteria.     The  deposit  is  located  on  the  ranch  of  L.  L. 
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Brentner  of  Carpinteria,  ten  acres  being  under  lease  to  the  Santa  Bar- 
bara Builders'  Supply  Company  of  Santa  Barbara;  J.  T.  Parker, 
president;  H.  H.  Young,  secretarj.'.  Offices,  Central  Building,  Santa 
Barbara. 

The  clay  beds  are  nearly  vertical,  strike  east,  and  have  a  total  thick- 
ness of  over  200  feet.  The  clay  bank  has  been  opened  up  for  100  feet 
in  width,  and  about  75  to  100  feet  in  height  above  the  floor  of  the  pit. 
The  clay  from  the  openeut  is  delivered  to  the  plant  by  means  of  a  drag- 
line scraper,  driven  by  a  gasoline  tractor. 

The  material  from  the  hopper  goes  to  a  knife-blade  crusher,  and 
is  then  elevated  to  a  20-mesh  revoh-ing  screen,  oversize  being  retiirned 
to  the  crusher,  and  through-size  going  to  a  14-foot  pug-mill.  It  is  then 
sent  to  a  12"  auger  press.  From  the  auger  press  it  is  sent  to  a  wire- 
catting  brick  machine,  which  has  a  capacity  of  45.000  bricks  per  8-hour 
day.  The  brick  are  dried  in  trays,  mostly  in  the  open.  Brick  and  tile 
are  burned  in  oil-fired  field  kilns.  The  total  electric  power  re<:}uired  to 
operate  the  plant  is  170  horsepower.  Other  eiiuipment  consists  of  an 
80-h.p.  boiler  and  drjing  sheds.  Fifteen  men  are  employed.  The 
products  consist  of  common  brii-k  and  building  tile,  varying  in  color 
from  light  cream  to  pLok. 

Parker  Brick  Company's  plant  is  located  on  West  Montecito  street. 
Santa  Barbara,  one-half  mile  west  of  the  Southern  Pacific  Railroad 
tracks.  Owners,  Santa  Barbara  Builders'  Supply  Company,  J.  Y. 
Parker,  president ;  H.  H.  Young,  secretary.  OfiBces,  Central  Building, 
Santa  Barbara. 

The  deposit  is  a  yellowi.sh,  .sandy  clay,  and  a  very  plastic  black  adobe 
clay.  The  yellowish  sandy  clay  is  obtained  from  an  openeut  on  a  hill 
west  of  the  plant,  and  the  black  adobe  from  a  pit  across  the  road.  The 
clay  from  these  two  openings  is  mixed  in  variable  quantities  in  order 
to  prevent  cracking  from  shrinkage.  The  wet  process  is  u.sed.  the 
green  brick  being  dried  under  sheds  in  the  open.  They  are  fired  in 
oil-fired  field  kilns.  The  brick-making  equipment  consists  of  a  pug- 
mill  and  a  press.  The  products  are  common  red  brick,  hollow  building 
tile,  and  drain  tile.     Twelve  to  fifteen  men  are  employed. 

Toro  Canyon  Brick  and  Tih  Company's  plant  is  located  in  Toro 
Canyon,  near  Montecito.  Owners,  Santa  Barbara  Builders'  Supply 
Company.  .1.  Y.  Parker,  president ;  H.  H.  Young,  secretary.  Offices, 
Central  Building.   Santa  Barbara. 

The  deposit  is  a  uniform  pla.stic  adobe  clay,  intermingled  with  blocks 
of  soft  yellow  standstone.  The  clay  is  mined  by  Fordson  tractors  from 
a  shallow  side-hill  openeut.  The  brick  are  dried  under  sheds,  or  in  the 
open,  and  fired  in  open  field  kilns.  Brick-making  equipment  consists  of 
a  pug-mill  and  a  press.  Products  are  common  red  brick,  red  roofing 
tile,  and  hollow  building  tile.     Ten  men  are  employed. 

DIATOMACEOUS  EARTH. 

Extensive  deposits  of  diatomaceous  earth  are  located  in  the  foothills 
along  the  coast  line  of  Santa  Barbara  County,  extending  from  Goleta 
to  the  Santa  Ynez  River.  The  deposits  of  this  material  in  the  vicinity 
of  Lompoc  are  .said  to  be  the  most  extensive  and  the  purest  found  in 
the  state.     Those  that  are  at  present  being  worked  on  a  commercial 
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scale  are;  located  east  of  Saii  Miguelito  Canyon,  in  the  footliills  of  the 
Santa  Ynez  Range.  Practically  90%  of  the  output  in  California  comes 
from  Santa  Barbara  County.  These  deposits  have  been  thoroughly 
described  by  Ralph  Arnold  and  Robert  Anderson  in  U.  S.  Geolog- 
ical Survey  Bulletin  315,  'Diatomaceous  Deposits  of  Northern  Santa 
Barbara  County. '  The  exposures  of  this  material  in  the  hills  south  of 
Surf,  and  along  the  coast  near  Goleta,  are  not  as  pure  as  the  deposits 
in  the  vicinity  of  Lompoc.  and  therefore  have  not  been  developed  to 
any  extent.  Diatomaceous  earths  are  very  light  and  extremely  porous, 
chalk-like  materials,  composed  of  pure  silica,  which  have  been  laid 
down  under  water,  and  consist  of  the  remains  of  microscopic  infusoria 
and  diatoms. 

The  principal  commercial  use  of  this  material  is  as  an  absorbent. 
It  is  also  employed  in  the  manufacture  of  scouring  soap  and  polishing 
powders,  for  filtration  purposes,  in  making  all  classes  of  refractory 
brick,  and  as  an  insulating  medium  both  in  heating  and  refrigeration. 
It  is  a  first-class  nonconductor  of  heat  where  high  temperatures  are 
employed,  such  as  around  steel  and  gas  plants,  and  power  houses.  As 
a  nonconductor  of  heat  it  has  been  used  alone,  or  with  other  materials 
as  a  covering  for  boilers,  steam  pipes,  and  safe's,  and  in  fire-proof 
cements.  It  is  also  used  largelv  bv  paint  manufacturers  as  a  wood 
filler. 

Celite  Products  Compani/  (formerly  known  as  Keiselguhr  Company 
of  Amerka).  Offices.  1135  Van  Nuys  Building,  Los  Angeles.  Augu.st 
Fitger,  president;  E,  W,  Birdseys,  secretary;  Harry  S.  Thatcher,  gen- 
eral manager. 

This  company  owns  approximately  2200  acres  located  on  the  Rancho 
Mi.ssion  Vie.io  de  la  Purisiina,  in  T".  6  N.,  R.  34  W.,  S.  B.  :\r.,  in  the 
Lompoc  Hills,  east  of  San  Miguelito  Canyon,  two  miles  southeast  of 
Lompoc.  The  company  owns  the  most  extensive  dejiosits  of  diatoma- 
ceous earth  in  the  disti'ict.  and  is  the  largest  producer  in  California. 

Extensive  beds  of  soft,'  white  diatomaceous  earth  in  a  very  pure 
state,  varying  from  thiuly-bedded  to  massive,  form  a  capping  over  the 
hills.  These  beds  overlay  hard  brown  siliceous  shales,  are'  conformable 
with  them,  and  strike  east,  dipping  30°  south.  Approximately  30  quar- 
ries have  been  opened  up  on  the  property,  at  points  where  the  over- 
burden is  light. 

The  character  of  the  material  in  different  parts  of  the  beds  varies, 
and  certain  parts  of  the  beds  are  used  for  specific  purposes.  The  over- 
burden is  first  removed,  and  the  diatomaceous  earth  is  quarried  by 
means  of  special  channeling  machines  developed  by  the  company  for 
the  purpose. 

The  largest  portion  of  the  product  is  used  for  insulating  brick, 
which  are  sawed  on  the  ground  from  blocks  cut  by  channeling  machines. 
The  material  used  for  grinding  is  cut  by  channeling  machines,  and  is 
then  quarried  and  hauled  in  wagons  to  the  drying  yards.  After  being 
sun-dried  to  reduce  the  moi-sture  content  to  about  5  per  cent,  the 
material  is  hauled  by  motor  trucks  to  the  mill  at  White  Hills.  The 
sun-dried  brick  are  hauled  to  a  railroad,  which  connects  the  property 
with  the  Lompoc  Branch  of  the  Southern  Pacific  Railroad,  where  the 
company's  warehouses  are  located.     Five  hundred  men  are  employed. 
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lJil)l :  State  JMineralofrist  Ki'jxn-t  XV.  pj).  7o7-7.'58 ;  Bull.  :j.S,  pj). 
293-296.  V.  S.  Bur.  of  Mines  Repts.  of  Investigations,  Serial 
Xo.  2-431;  Rock  Products.  Vol.  XXVI  Xo.  25,  Dec.  15,  1923; 
Cement,  Mill  and  Quarrv,  Vol.  XXII.  Xo.  9.  Mav  5,  1923; 
A.  I.  M.  E.  Bull.  104,  Aug.  1915,  pp.  1539-1550;  E.  and  il. 
J.  P..  Vol.  115,  June  30.  1923.  pp.  1152-1164.  For  full  detail 
of  the  keiselguhr  industry  see  'iletaliurgieal  and  Chemical 
Engineering,'  Vol.  XII,  Xo.  2,  p.  109. 

Fcathersfone  Insulation  Company's  offices,  611  E.  Fourth  Street, 
Los  Angeles.  Robert  Burhous,  president ;  J.  C.  Specht,  vice  president ; 
R.  W.  Cole,  secretary ;  H.  T.  Carlton,  superintendent. 

This  company  owns  1500  acres  on  the  Salsipuedes  Ranch,  three 
miles  southeast  of  Lompoc.    This  deposit  of  pure  white  diatomaeeoas 


Beds  of  Diatomaceous  Earth,  No.  1  Quarr.v.  Feath.rst"!.-    I:.^  j'.ai:  ■•:■.   c  •n;]i;iii.\ . 
Lompoc,  Santa  Barbara  County. 

earth,  from  tliin-bedded  to  massive,  occurs  in  a  low  range  of  hills 
west  of  the  Salsipuedes  Creek,  and  adjoins  the  property  of  the  Celite 
Products  Company  on  the  east.  This  property  was  recently  acquired 
by  the  company  from  the  Hollister  Estate  Company  of  Santa  Barbara, 
and  has  been  under  continuous  development  for  the  past  year. 

The  bed  of  diatomaceous  earth  strikes  east,  and  has  an  average  dip 
of  30^  south.  Exposures  on  the  west  end  of  the  depo.sit  indicate  that 
the  bed  is  over  300  feet  thick.  The  beds  of  diatomaceous  earth  overlie 
hard  brown  siliceous  shales  and  are  conformable  with  them.  At  Xo.  1 
quarry,  which  is  located  near  the  top  of  the  ridge,  at  an  elevation  of 
t-20  feet,  the  strata  have  been  exposed  by  opencut.  showing  12  feet  of 
what  is  termed  Xo.  1  stratum  of  filtration  material;  then  two  feet  of 
flint ;  then  seven  feet  of  good  filtration  earth :  below  this  stratum  is  25 
feet  of  insulation  material.  Four  quarries  have  been  opened  up  along 
the  strata  on  dii?erent  parts  of  the  property.  The  character  of  the 
material  varies  in  different  parts  of  the  beds.  Only  selected  areas 
where  the  overburden  is  light  are  quarried.    Also  parts  of  the  bed  are 
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miiii'd  at'cortlinji;  to  whether  insulation  or  filtration  material  is  desired. 
After  cleaning  oft'  the  overburden,  the  material  is  quarried  by  pick 
and  shovel,  and  loaded  into  wagons  to  be  hauled  to  drying  yards.  At 
the  present  writing  the  blocks  are  piled  along  the  sides  of  the  roads 
for  sun  drying. 

The  diatomaceous  earth,  when  quarried,  contains  about  40%  mois- 
ture, and  after  being  sun-dried  for  six  weeks,  contains  about  10% 
moisture.  The  dried  diatomaceous  earth  runs  100  cubic  feet  per  ton. 
Five  men  are  employed  getting  out  insulation  material  for  shipment 
to  the  company's  plant  at  Covina.  The  material  is  hauled  from  the 
deposit  by  auto  truck  to  Lompoc.  The  company  jjroposes  to  install 
a  grinding  plant  on  bottom  land  near  the  Las  Cruces  road,  about  one- 
quarter  mile  from  the  depo-sit. 

Bibl:  State  :\Iineralogist  Report   XVI 11,  pp.   366-:?67. 


Beds  of  Diatomaceous  Earth,  No.  2  Quarry,  Featherstone  Insulation  Company's 
Deposit.  Lompoc,  Santa  Barbara  County. 


Guerra  Deposit  is  located  five  miles  east  of  Lompoe,  on  the  Santa 
Rita  Ranch.  Owner,  James  Guerra  of  Lompoe.  Extensive  exposures 
of  flaky  white  diatomaceous  shales  occur  in  the  Santa  Rita  Hills  north 
of  the  Santa  Ynez  River. 

Bibl :  State  llineralogist  Report  XV,  p.  737 ;  Bulletin  38,  p.  295. 

La  Salle  Cayiijon  Deposit.  This  deposit  of  diatomaeeotLS  earth  is 
located  on  the  ridge  east  of  La  Salle  Canyon,  on  Tract  Xo.  79  of  Lom- 
poe Rancho,  three-quarters  of  a  mile  .south  of  La  Salle,  a  station  on  the 
Lompoe  Branch  of  the  Southern  Pacific  Railroad.  Owner,  J.  P. 
Donavan  of  Lompoc.  The  deposit  was  formerly  worked  by  the  Silica 
Products  Company  of  Stockton,   California. 

The  beds  of  diatomaceous  earth  strike  east  and  dip  65^  north. 
They  occur  between  .sandstone  and  shale,  and  are  about  300  feet 
thick.     About  250  feet  above  the  floor  of  tiie  canvon,  the  beds  are 
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exposed  by  a  cut  300  feet  across  the  face  of  the  deposit,  and  75  feet 
below  the  outcrop.  Considerable  tonnage  for  insulation  material  has 
been  mined  from  the  quarry.  The  material  was  loaded  into  ears, 
then  dumped  into  a  two-compartment  incline  chute.  From  this  chute 
it  was  loaded  into  trucks  and  hauled  to  La  Salle  Station  for  shipment. 


Exposure  of  Diatomaceous  Earth  on  Za  Salle  Canyon 
Deposit,  La  Salle,  Santa  Barbara  County. 

The  property  was  under  pi-oducHon  durinor  1923  and  1924,  but  idle 
at  the  time  of  visit. 

More  Ratich  Deposit.     John  F.   ilore   of  Goleta,   owner.     Beds  of 
diatomaceous  earth,  striking  X.  25°  E.,  and  dipping  45°  to  50°  NW., 


552  REPORT  OF  STATE  MIXERALOGIST. 

are  exposed  along  the  coast  at  More's  Landing,  two  miles  south  of 
Goleta.  This  deposit  has  not  been  developed,  and  the  material  is  not 
as  pure  as  that  of  the  Lompoe  deposits. 

Salsipuedes  Ranch  Deposit  is  o\\Tied  bj-  the  Hollister  Estate  Com- 
pany of  Santa  Barbara.  An  undeveloped  deposit  of  white  diatoma- 
eeous  earth  occurs  on  the  Salsipuedes  Ranch,  three  miles  south  of 
Lompoe.  Diatomaceous  earth  occurs  as  a  capping  on  the  low  hills 
east  of  the  Sahsipuedes  Creek  and  the  Santa  Ynez  Eiver.  The  deposit 
is  not  as  extensive  as  that  being  worked  on  the  same  ranch  by  the 
Featherstone  Insulation  Company.     Undeveloped. 

Sykes  Ranch  Deposit  is  located  on  Lots  155  and  158  of  the  Lompoe 
Rancho,  one-half  mile  east  of  Honda,  a  station  on  the  Southern  Pacific 
Railroad.  Richard  Sykes  of  Montecito,  owner.  Beds  of  diatomaceous 
earth  cap  a  low  rounded  hill,  about  one-half  mile  east  of  Honda.  These 
beds,  which  are  quite  extensive,  sti'ike  east  and  dip  flatly  to  the  north. 
The  deposit  is  composed  of  flaky  white  diatomaceous  earth,  and  is 
very  uniform  in  character.  Diatomaceous  shales  are  exposed  along 
the  coast  east  of  this  deposit,  and  are  probably  a  continuation  of  the 
same  beds,  but  do  not  appear  to  be  of  as  good  quality. 

Bibl :  State  Mineralogist  Report  XV,  p.  738. 

Sunnyside  Mine  is  located  two  miles  southeast  of  Lompoe  in  a  side 
canyon  of  San  Miguelito  Creek,  and  adjoins  the  property  of  the  Celite 
Products  Company.  Mrs.  J.  Telford  Prewitt  of  Santa  Monica,  owner. 
The  deposit  occurs  along  the  same  beds  of  diatomaceous  earth  that  are 
being  worked  by  the  Celite  Products  Company.  Considerable  develop- 
ment has  been  done  on  the  property,  and  some  tonnage  produced,  but 
now  idle. 

Bibl :  State  Mineralogist  Report  XV,  p.  738 ;  Bulletin  38,  p.  296. 


Point  Sal  Deposit.     A  deposit  of  pure  white  gypsum  occurs  on  tb 
Casmalia  Rancho,  one-half  mile  southeast  of  Point  Sal  Landing,  am 
five  miles  northwest  of  Casmalia.    The  beds  of  gypsum  occur  in  cla; 
The  deposit  was  worked  in  the  early  eighties,  and  a  considerable  to: 
nage  produced.    All  workings  are  caved.    Idle. 

Santa  Barbara  Canyon  Deposit.  A  deposit  of  pure  white  gypsum 
occurs  on  the  east  side  of  Santa  Barbara  Canyon,  five  miles  south  of 
Quartel  P.  0.  in  the  Cuj'ama  Valley.  The  outcrop  of  gypsum  is  said 
to  be  quite  extensive,  but  is  inaccessible,  being  fifty  mUes  from  the 
nearest  railroad. 

Bibl:  State  Mineralogist  Report  XV,  p.   737;  BuU.  38,  p.  288. 

LIMESTO?vTE. 

/.  C.  Lind  of  Lompoe  owns  a  deposit  of  limestone  on  the  south  side 
of  San  Miguelito  Canyon,  six  miles  southwest  of  Lompoe,  opposite 
the  San  Miguelito  Canyon  deposit.     Undeveloped. 

Bibl :  State  Mineralogist  Report  XV,  p.  739 ;  Bull.  38,  p.  80. 
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Tluima.s  W.  Moore  of  Santa  Barbara  owns  a  deposit  on  the  Las 
Positas  Ranch,  three  miles  -nest  of  Santa  Barbara.  Tests  show  this 
limestone  to  be  of  no  commercial  value,  though  it  is  said  that  the 
cement  used  in  the  construction  of  the  ^Mission  Santa  Barbara  was 
made  from  this  limestone. 

Bibl:  State  Mineralogist  Report  XV,  p.  739;  Bull.  38,  p.  80. 

Moraga  Ranch  Deposit  is  located  in  Sec.  4,  T.  6  N.,  R.  20  W.,  S.  B. 
:\r.,  and  consists  of  a  fine-grained  white  limestone  which  outcrops 
along  a  hill  in  upper  I\Iono  Canyon.  Years  ago  some  development 
work  was  done  by  the  Lomo  Blanco  Lithographic  Stone  Company  of 
Los  Angele.s,  but  the  limestone  was  found  to  be  unfit  for  lithographic 
work,  due  to  the  presence  of  numerous  small  siliceous  veins. 
Abandoned. 

Bibl :  State  ]\Iineralogist  Report  XV,  p.  739 ;  Bull.  38,  p.  80. 

San  Mujueliio  Canyon  Deposit  is  located  on  the  north  side  of  San 
^Miguelito  Canyon,  four  miles  southwest  of  Lompoe.  Owner,  C.  S. 
Larsen,  Lompoe.  The  deposit  was  formerly  operated  by  the  Union 
Sugcir  Compcmy  of  Betteravia.  All  the  commercial  limestone  has  ])een 
worked  out.     Idle. 

Bibl:  State  ^Mineralogist  Report  XV,  p.  741;  Bull.  7(5,  pp.  74-7'). 

MINERAL    SPRINGS. 

Most  of  the  mineral  springs  in  Santa  Barbara  County  are  to  be 
found  on  the  .southern  slopes  of  the  Santa  Ynez  Range  of  mountains. 
These  have  been  a  source  of  considerable  wealth  for  the  county. 
Practically  all  the  waters  produced  are  marketed  for  medicinal  pur- 
poses, as  they  are  said  to  have  great  value  in  the  eradication  and 
alleviation  of  many  chronic  diseases.  These  watei-s  compare  favoral)ly 
with  some  of  the  best  cui-ative  waters  of  Europe. 

Burton  Mound  Sulphur  Springs.  A  number  of  small  sulphur 
springs,  which  are  visible  at  low  tide,  issue  from  the  sands  along  the 
beach  at  Santa  Barbara.  A  large  sulphur  spring  of  this  group  occurs 
on  the  site  formerly  occupied  by  the  Hotel  Potter,  and  the  water  was 
utilized  in  the  hotel  lobby,  but  owing  to  the  objectiouable  odor,  the  pipe 
leading  from  the  spring  has  been  sealed  for  a  number  of  years. 

Biblr  State  Mineralogist  Reports  XIII,  p.  517;  XV,  p.  741;  U.  S. 
Geol.  Surv.  Water  Sujjply  Paper  338,  p.  277. 

Bifthenia  Springs.  Owner,  J.  M.  McNiilty,  Santa  Barbara.  These 
s])rings  are  located  on  the  Hope  Ranch,  3i  miles  west  of  Santa  Bar- 
Itara,  and  one-half  mile  northwest  of  Veronica  Springs.  Appro.xi- 
mate  yield  is  one'  gallon  per  minute.  The  water  rights  are  leased  to 
the  Santa  Barbara  Mineral  Water  Company,  Santa  Barbara, 


554  REPORT  OF  STATE  MIXERALOGIST. 

Analysis. 

By  E.  W.  Hilgard. 

Constituents  are  in  grains  per  V.  S.  gallon. 

Potassium  sulphate 2.72 

Sodium  carbonate  7.27 

Magnesium   sulphate   1.146.70 

Calcium    sulphate    111.28 

Iron  and  alumina   1.46 

Sodium   sulphate   333.10 

Sodium  chloride 194.47 

Magnesian  nitrate   278.01 

Magnesian   carbonate   35.45 

Silica    1.64 

Total 2,112.10 

Bibl:  State  Mineralogist  Report  XY,  p.  741;  U.  S.  Geol.  Surv. 
Water  Supply  Paper  338,  p.  295. 

Las  Cnicex  Hot  Springs  are  situated  ou  the  Las  Cruees  Ranch,  four 
miles  north  of  Gaviota  Station.  Owner,  the  Hollhier  Estate  Company, 
Santa  Barbara.  Four  sulphuretted  springs  ranging  in  temperature 
from  67°  to  97°  F.  furnish  about  50  gallons  of  water  per  minute.  This 
water  is  piped  to  the  ranch  houses  for  local  use. 

Bibl:  State  Mineralogist  Reports  XIII.  p.  345:  XY,  p.  741.    U,  S. 
Geol.  Surv.  Water  Supply  Paper  338.  p.  68. 

Montecito  Hot  Spri^igs  consist  of  11  slightly  sulphuretted  springs 
which  issue  from  seams  in  thick  bedded  sandstone  in  the  steep  slopes  of 
the  Santa  Ynez  Mountains,  five  miles  northeast  of  Sant-a  Barbara. 
These  springs  range  in  temperature  from  110°  to  120°  F,.  and  have  a 
total  yield  of  about  50  gallons  per  minute.  Elevation  1500  feet.  Form- 
erly a  small  resort  was  conducted  on  this  property,  but  it  is  now  owned 
by  a  private  club  of  Montecito  residents  who  use  it  as  a  summer  camp. 
Some  of  this  water  is  piped  to  the  homes  of  Montecito  residents. 

Analysis  of  toater  from  main  spring. 

Analyst,  Winslow  Anderson  (ISSSl. 

Constituents  are  in  parts  per  million. 

Reacting 

By  weight  values 

Sodium   (Xa)   110  4.80 

Potassium    (K)    Trace  Trace 

Calcium    (Ca>    30  1.52 

Magnesium  (Mg) 27  2.20 

Aluminum   (Al)   7.9  .87 

Hrdrogen   (H)   Trace  Trace 

Sulphate    (SoJ    393  S.IS 

Chloride  (CH   18  .51 

Carbonate    (CO,)    21  .70 

Arsenate    (AsO,)    Trace  Trace 

Silica  (SiO,>  20  .67 

Total 626.9 

Bibl:  State  ^Mineralogist  Reports  XII.  p.  345;  XV,  p.  742.    U.  S. 
Geol.  Surv.  Water  Supply  Paper  338.  p.  66. 
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Moore  Spring  issues  from  a  soft  clay  deposit  below  a  limestone  ledge 
ill  the?  Veronica  Valley,  four  miles  west  of  Santa  Barbara.  Owner, 
Thomas  W.  iloore,  Santa  Barbara.  (See  Limestone.  T.  W.  Moore 
deposit.) 

Analysis. 

By  Pacific  Wassermann   Laboratories. 

Constituents  in  grains  per  U.  S.  gallon. 

Magnesium  sulphate  9(iS.2r> 

Calcium  sulphate 62.SG 

Iron  and  alumina  .35 

Sodium   sulphate   172.56 

Sodium  chloride  242.02 

Silica    4.26 

Sodium  nitrate . 70.79" 

Organic  and  volatile 2.34.90 

Total 1,755.99 

Bibl :  State  Mineralogist  Report  XV,  p.  742. 

Pi)ikham's  Santa  Barbara  Mineral  Springs  consist  of  a  group  of  five 
springs  located  2|  miles  west  of  Santa  Barbara,  on  the  Hope  Ranch. 
Owner.  Pinkham  Mineral  Springs  Company,  1815  Bath  Street,  Santa 
Barbara.  The.se  springs  seep  from  soft  clay  shales  near  the  top  of  a 
low  mesa.    Approximately  1500  gallons  of  this  water  is  bottled  yearly. 

Analysis. 

Bj-  J.  M.  Curtis  &  Sons. 

Constituents  are  in  grains  per  U.  S.  gallon. 

Potas.siura  sulphate 3S..j5 

Sodium  carbonate   SO.-, 

Magnesium  sulphate   .50.40 

Calcium  sulphate 32.64 

Iron  and  alumina  2.02 

Sodium   sulphate   662.34 

Sodium  chloride 45.42 

Magnesian  carbonate 90.03 

Silica    .^ .S7 

Lithium  chloride  .23 

Magnesian   chloride 3.5.40 

Calcium  chloride   108.03 

Calcium  phosphate 1.97 

Calcium  carbonate 1.61 

Total 1,149.38 

Bibl :  Reg.  of  Mines  Santa  Barbara  Co.,  1906 ;  State  Mineralogist 
Report  XV,  pp.  742.  744;  V.  S.  Geol.  Surv.  "Water  Supplv  Paper 
338.  pp.  295-296. 
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San  Marcos  Cold  Springs  are  owned  by  the  Miramar  Hotel  Com- 
pany, and  are  situated  20  miles  northwest  of  Santa  Barbara.  Elevation 
1100  feet. 

Analysis. 

By  Prof.  J.  A.  Dodge. 

Constituents  are  in  grains  per  U.  S.  gallon. 

Silica    0.3.5 

Sodium  chloride 1.54 

Sodium  carbonate 1.92 

Calcium  carbonate 3.02 

Magnesian  carbonate 0.67 

Calcium  sulphate 5.74 

Potash  and  lithium Trace 

Total - 13.24 

Bibl:  State  Mineralogist  Eeport  XV,  pp.  742-743;  U.  S.  Geol. 
Surv.  "Water  Supply  Paper  338,  p.  67. 

Veronica  Springs.  Owner,  Veronica  Springs  Company,  Salsipuedes 
street,  Santa  Barbara.  This  group  of  springs,  which  is  commercially 
the  most  important  in  the  comity,  is  located  in  the  hills  near  the  coast, 
three  miles  west  of  Santa  Barbara.  The  water  is  piped  to  a  storage 
tank  having  a  capacity  of  500,000  gallons,  and  then  siphoned  into  a 
50-bai'rel  tank  wagon,  and  hauled  to  the  bottling  plant  at  Santa 
Barbara. 

Analysis. 

By  U.  S.  Bureau  of  Chemistry. 

Constituents  are  in  grains  per  D.  S.  gallon. 

Magnesium  sulphate   1,192.70 

Calcium  sulphate 69.43 

Iron  and  alumina .26 

Sodium  sulphate 344.54 

Sodium  chloride- 233.66 

Magnesian  nitrate 407.63 

Silica    1.81 

Magnesian  chloride  53.99 

Calcium  carbonate 145.72 

Potassium  carbonate 15.71 

Total   2,495.45 

Bibl:  State  Mineralogist  Report  XV,  pp.  743-744;  U.   S.  Geol. 
Surv.  "Water  Supply  Paper  338,  pp.  294-295,  296. 

OIL    SHALE. 

Tlie  principal  dejiosits  of  oil  shale  in  ('aliforuia  ncciir  in  Santa 
Barbara  and  Ventura  counties,  in  and  near  the  present  producing  oil 
fields.  Oil  production  in  the  Santa  Maria,  Casmalia,  and  Lompoc  oil 
fields  is  obtained  from  this  oil  shale.  The  oil  shale  of  California  is  an 
oil-saturated  diatomaceous  shale,  and  differs  both  physically  and 
chemically  from  the  shales  of  other  parts  of  the  United  States  and 
foreign  countries.  The  most  extensive  oil  shale  outcrops  in  Santa 
Barbara  County  are  located  in  the  Casmalia  Hills,  north  of  Casmalia, 
and  in  the  Santa  Ynez  Mountains,  nortli  of  Santa  Barbara. 
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The  extraction  of  shale  oil  from  the  bituminous  shales  by  the  destruc- 
tive distillation  of  oil  shale  has  not  as  yet  attained  any  great  commer- 
cial importance  in  the  United  States.  Two  plants  have  been  in  opera- 
tion in  Santa  Barbara  County  on  an  experimental  scale  for  the  past 
four  years,  with  a  commercial  production  beginning  in  a  small  way  in 
1922.  The  product,  in  part,  has  been  sold  for  utlization  as  a  flotation 
oil  in  metallurgical  work,  and  part  has  been  consumed  at  the  plants  as 
fuel.  The  recovery  of  the  by-product  ammonium  sulphate  is  an  import- 
ant feature  of  the  process. 

A  complete  description  of  the  oil  shale  deposits  of  Santa  Barbara 
County,  and  a  detailed  outline'  of  the  different  processes  in  use  for  the 
extraction  of  shale  oil  are  given  by  F.  D.  Gore,  'Oil  Shale  in  Santa 
Barbara  County,'  in  State  Mineralogist  Report  XIX,  pp.  211-224, 
therefore  only  developments  that  have  taken  place  since  that  report  was 
written  will  be  noted. 
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Continental  Shale  Products  Company,  E.  M.  Markell,  president; 
Harry  C.  Bell,  secretary ;  Harry  C.  Ihrig,  manager.  Offices,  Petroleum 
Securities  Bldg.,  Tenth  and  Flower  streets,  Los  Angeles.  The  holdinss 
comprise  40  acres  located  2|  miles  northeast  of  Casmalia,  and  the  plant 
is  located  one-quarter  mile  east  of  Schuman  Siding  on  the  Southern 
Pacific  Railroad. 

The  beds  of  bituminous  shales  which  are  exposed  on  the  property 
strike  northwesterly  along  the  Schuman  anticline.  In  this  locality  of 
the  inticline,  sharp  folding  has  caused  fractured  zones  that  extend 
from  the  main  body  of  bituminous  shale  to  the  surface,  and  it  is  here 
that  oil  from  below  has  migrated  uinvard,  impregnating  the  upper 
bodies  of  shale.  Here,  not  only  are'  the  shales  saturated  witli  oil,  but 
all  the  seams  and  fissures  are  filled  with  asphalt,  due  to  the  evaporation 
of  the  higher  volatile  substances  in  the  crude  oil. 

Developments  on  this  deposit  consist  of  two  opencuts,  also  a  tunnel 
driven  west  250  feet  through  the  shale  bed.     The'  bituminous  shales 
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exposed  above  this  tnmiel  are  covered  with  an  overburden  of  unproduc- 
tive Monterey  shale,  whieh  is  overlain  by  a  shallow  depth  of  soil.  Tho 
first  experimental  apparatus  for  the  extraction  of  shale  oil  from  the 
bituminous  shales  was  installed  on  this  propertv  bv  Dr.  David  T.  Dav 
in  1921. 


60-ton  Generator,  Continental  Shale  Products  Company, 
Schuman,  Santa  Barbara  County. 

The  Day  Process  is  that  of  destructive  distillation  and  cracking  to 
obtain  lighter  oil  for  the  purpose  of  making  gasoline  and  lubricating 
oils.  For  a  description  of  the  plant  and  pi'ocess  the  reader  is  referred 
to  State  Mineralogist  Report  XIX,  pp.  216-219.  The  average  amount 
of  oil  obtained  in  test  runs  from  the  shale  was  30  gallons  per  ton.  The 
crude  oil  contains  from  1%  to  3%  pyridine  bases.     This  plant  is  idle, 
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as  it  was  uot  a  commercial  success,  principally  due  to  mechanical  diffi- 
culties encountered. 

In  the  early  part  of  1923,  the  Day  experimental  process  was  replaced 
l)y  a  50-ton  Catlin  Retort.  The  shale  mined  from  the  opencut  is  loaded 
in  small  mine  cars  and  trammed  to  a  storasje  bin  having  a  capacity  of 
35  tons.  The  raw  shale  from  the  bins  is  crushed  by  a  set  of  rolls  to 
about  three  inches,  and  is  then  passed  over  a  2-iiich  grizzly  to  another 
set  of  rolls,  where  it  is  crushed  to  2-ineli  size.  The  material  is  then 
conveyed  to  a  receiving  bin.  and  then  to  a  shaking  screen  to  eliminate 
the  minus  i-inch  product.  From  the  screen  it  is  sent  to  a  bell-shaped 
hopper  over  a  retort.  The  shale  is  then  fed  to  the  retort  which  is  40 
feet  high  and  10  feet  in  diameter,  and  arranged  for  continuous  opera- 
tion. Firing  is  in  an  upward  direction,  but  no  external  heat  is  neces- 
.sary,  the  combustion  of  the  raw  material  providing  all  the  heat 
required.     The  tetnperature  in  the  retort  is  maintiiiiHMl  ,it   ii    i     'r.i\r. 


40-ton  Generator,  N.  T.  V.  Company,  Casmalia,  Santa  Barbara  County. 

to  1750  degrees  F.  A  feature  of  the  operation  is  the  addition  of  super- 
heated steam.  By  this  process  it  is  reported  that  over  90%  of  the  total 
shale  oil  is  recovered.  The  gravity  is  about  14"  Baume.  The  maximum 
output  of  the  retort  is  said  to  be  about  100  barrels  per  day.  The  plant 
was  not  operating  when  the  property  was  visited,  but  the  company 
plans  to  resume  operations  in  the  near  future. 

Bibl:  State  Mineralogist  Report  XIX,  pp.  216-219. 

The  X.  T.  U.  Company.  D.  J,  L.  Davis,  president  and  general 
manager ;  M.  A.  J.  Davis,  secretary ;  G.  W.  Wallace,  consulting  engi- 
neer; J.  E.  Quinlau,  superintendent.  Offices,  2201  Gotham  X^ational 
Bank  Building,  1819  Broadway,  New  York. 

This  company  ha.s  a  lease  on  1600  acres  on  W.  C.  Stokes'  Ranch, 
located  six  miles  west  of  Orcutt,  and  two  miles  north  of  Casmalia. 
Extensive  beds  of  bituminous  shale  occur  on  this  property,  and  follow 
the    Schuman    anticline    in    a    northwesterlv    direction    to    Corralitos 
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Canyou.  These  beds  are  overlain  by  an  overbiirileii  of  diatomaceous 
shale  and  soil  varying  in  thickness  from  10  to  15  feet.  About  1100  feet 
northwest  of  the  plant,  the  deposit  has  been  developed  by  an  opeueut 
60  feet  in  width  and  height,  which  entel-s  the  beds  of  shale  for  a  distance 
of  100  feet.  The  maximum  height  of  outcrops  above  the  present  quarry 
level  is  about  240  feet. 

After  being  mined  from  the  quarry,  the  rock  is  loaded  by  hand  into 
cars,  and  trammed  to  a  hopper  at  the  crushing  and  loading  plant.  The 
material  from  the  hopper  is  carried  by  bucket  elevator  to  a  roll  type 
of  crusher,  and  is  crushed  to  2'i-inch  size.  The  crushed  shale  then  drops 
direct  from  the  crusher  into  a  40-ton  .steel  car.  The  car  of  crushed 
shale  is  then  lowered  by  gravity  down  a  5  per  cent  grade,  over  a 
standard  gauge  railway,  a  distance  of  1100  feet,  directly  over  the  gen- 
erator for  charging.  This  car  contains  a  charge  of  40  tons  of  shale, 
the  capacity  of  the  generator.  After  discharging  its  load,  the  steel  ear 
is  hauled  back  to  the  loading  plant  bj'  means  of  a  cable  attached  to 
a  25-h.p.  electric  hoist. 

Process.  The  generator  used  is  a  c.vlindrical  retort  of  40  tons 
capacity,  having  an  inclosed  grate  at  the  bottom  connected  with  a  suc- 
tion fan,  which  creates  a  down-draft  within  the  retort,  passing  out 
through  the  grate  and  a  set  of  condensor  tubes  and  scrubbers. 

The  operation  of  the  retort  is  as  follows :  The  generator  is  tilled  with 
crushed  shale,  and  then  a  fire  is  started  on  the  top  of  the  charge  by 
means  of  wood  for  fuel  and  some  crude  oil.  The  suction  fan  is  then 
turned  on,  drawing  the  heat  of  this  combustion  down  through  the 
charge  of  shale.  When  the  shale  at  the  top  of  the  charge  is  ignited, 
the  cover  of  the  generator  is  closed  so  that  only  enough  air  is  admitted 
to  support  slow  combustion,  which  is  allowed  to  continue  only  on  the 
fixed  carbon  in  the  shale.  The  volatile  matter  is  carried  off  at  a  com- 
jiaratively  low  temperature  by  the  hot  flue  gases,  and  is  caught  in 
passing  through  the  water-cooled  condensor  and  scrubbers.  A  part 
of  this  flue  gas  is  mixed  with  air  entering  the  generator  and  serves  to 
increase  the  volume  of  the  gases  passing  through  the  charge  without 
increasing  the  combustion.  As  the  distillation  proceeds,  the  fire  zone 
gradually  moves  down  through  the  charge,  driving  off  the  oil. 

A  sudden  rise  in  temperature  at  the  grate  indicates  completion  of  the 
distillation.  The  blower  is  then  shut  down  and  the  entire  grate  is 
rolled  back  by  means  of  a  motor-operated  screw,  allowing  the  spent 
shale  to  drop  clear  of  the  retort  while  hot.  The  grate  is  then  returned  to 
its  position,  and  the  retort  is  ready  for  another  charge. 

Complete  distillation  takes  place  in  approximately  18  hours.  The 
average  run  of  shale  treated  by  this  process  is  said  to  be  between  30  and 
35  gallons  to  the  ton.  The  recovery  made  is  reported  to  be  90  per  cent 
of  the  shale  oil.    The  gra%'ity  of  the  oil  is  about  14  degrees  Baume. 

Plant  and  equipment  are  operated  by  electric  power  furnished  by  the 
San  Joaquin  Light  and  Power  Company.  The  company  is  at  present 
installing  three  additional  generators,  each  of  40-ton  capacity,  bringing 
the  total  capacity  up  to  160  tons. 

The  company  built  an  experimental  plant  of  20-ton  capacity  in  the 
early  part  of  1922  to  develop  and  perfect  a  process  utilizing  internal 
combustion  for  the  distillation  of  oil  shale.     As  a  result  of  the  opera- 
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tion  of  this  experimental  plaut.  the  couipauy  decided  to  install  a  eom- 
mercial  unit,  and  expect  to  have  this  160-ton  plant  under  operation 
duriuo;  the  latter  part  of  1925.  The  ernde  oil  produced  is  useful  for 
flotation  oil.  and  it  yields  readily  to  standard  cracking:  proee.s.se?.  Eight 
men  are  employed  at  the  mine  and  crushing  plant,  and  it  will  i-equire 
18  to  20  men  to  operate  the  generator  plant. 

Bibl:  State  Mineralogist  Report  XIX  pp.  219-224. 

Oil  Shah  Deposits  of  Santa  Ynez  River  Region.  Carl  L.  Milburn 
and  W.  S.  Rosecrans  of  Los  Angeles  have  filed  on  5000  acres  of  land 
which  -was  located  under  the  oil  leasing  act  in  T.  5  X..  R,  27  W.,  about 
25  miles  from  the  town  of  Santa,  Ynez,  up  the  Santa  Tuez  River,  and 
12  miles  north  of  Santa  Barbara.  In  this  region  a  belt  of  Monterey 
shale  outcrops  about  the  flanks  of  the  large  anticline,  and  extends  along 
the  river  westward  from  the  old  quicksilver  furnace  in  Sec.  3,  T.  5  X., 
R.  27  W.  It  consists  of  thinly  bedded,  light-colored  organic  shale,  quite 
uniformly  saturated  with  oil.  This  belt  of  shales  strikes  southeast 
through  Sees.  4.  10.  11  and  13,  following  the  Santa  Ynez  fault.  Sam- 
ples taken  from  opencuts  made  along  this  belt  of  bituminous  shales 
are  reported  to  show  about  40  gallons  per  ton  of  shale.  The  deposit 
is  undeveloped. 

Bibl :  Geology  of  a  part  Santa  Ynez  River  District,  Santa  Barbar.i 
Countv,  Report  of  Geolosv  Department  University-  of  California, 
Vol.  12,  Xo.  1.  pp.  1-121",  Xov.  20,  1919. 

PETROLEUM  AND  NATURAL  GAS. 

Santa  Barbara  Couutv  ranks  sixth  in  the  state  in  the  production 
of  petroleum,  having  produced  in  1923  a  total  of  3.061,947  barrels, 
valued  at  $2,394,433.  The  production  of  natural  gas  for  the  year  1923 
was  1,612.287  thousand  cubic  feet,  valued  at  .$172,725. 

The  oil-producing  districts  of  the  county  are  Casmalia,  Cat  Canyon. 
Lompoc,  Santa  Maria,  and  Summerland  fields,  which  are  described  in 
tlie  various  bulletins  issued  by  the  State  ilining  Bureau  on  the  petro- 
leum industi-y  of  California,  so  that  no  further  description  will  be 
attempted  in  this  report. 

Bibl :  State  Mineralogist  Reports  VII.  p.  89 ;  XII.  p.  .537 :  XIII. 
p.  582 ;  Bulletins  11.  19,  32,  63.  89 ;  Summary  of  Operations  Cali- 
fornia Oil  Fields.  ' 

SANDSTONE. 

Extensive  deposits  of  tough  gray  sandstone,  suitable  for  building 
purposes,  are  located  in  this  county,  but  the  increased  iise  of  concrete 
in  the  construction  of  buildings  has  almost  entirely  displaced  the  sand- 
stone industry,  so  that  very  little  building  stone  is  now  quarried.  The 
principal  depo.sits  of  sandstone  that  have  been  quarried  to  any  extent 
are  located  in  Mission  and  Refugio  canyons.  The  high  ridge  of  the 
Santa  Ynez  ilountains  from  Point  Concepeion  eastward  is  formed  by 
a  great  monocline  of  sandstone  that  dips  toward  the  ocean  on  the 
south.  On  the  range  back  of  Santa  Barbara  this  sandstone  is  very 
massive  and  dips  north. 
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Erickson  QiMrnj  is  located  in  T.  9  X..  R.  34  W..  S.  B.  M. ;  J.  B. 
Arellanes  of  Sauta  Maria,  owner.  Some  of  this  rock  near  Casmalia 
Station  was  used  for  masonry  work  on  the  railroad  years  ago. 

Bibl:  State  Mineralogist  Eeport  XIII.  p.  637;  E.  of  M.   Santa 
Barbara  County,  1906 ;  Bulletin  69,  p.  133. 

Hogan  Qiiarnj  is  located  in  Sec.  2,  T.  4  N.,  R.  27  W.,  S.  B.  M.,  three 
miles  north  of  Santa  Barbara,  in  Sycamore  Canyon.  Owner,  T.  M. 
Hogan.  826  Orange  avenue.  Santa  Barbara.  This  deposit  consists  of 
beds  of  hard  gray  sandstone  a  couple  or  hundred  feet  thick,  outcrop- 
ping in  Sycamore  Canyon  for  several  hundred  feet. 

Bibl :  R.  of  M.  Santa  Barbara  County,  1906. 

Mission  Canyon  Deposit  is  two  miles  north  of  Santa  Barbara.  This 
consists  of  large'  boulders  of  hard,  fme-grained  buff-colored  sandstone, 
which  was  quarried  by  hand  years  ago  by  the  Franciscan  monks,  for 
use  about  the  Santa  Barbara  ilission. 

Bibl:  Bulletin  38.  p.  133. 

Orellu  Estaie  Quarry  is  located  in  See.  12.  T.  5  X.,  R.  31  W..  S.  B.  M.. 
at  the  head  of  Refugio  Canyon,  eight  miles  north  of  OreUa  Station  on 
the  Southern  Pacific  Railroad. 

Bibl :  BuUetin  38,  p.  133. 

STOXE   EvDUSTRT. 

Only  a  limited  supply  of  rock  and  gravel  suitable  for  concrete  con- 
struction is  to  be  found  in  the  immediate  vicinity  of  the  principal 
cities  and  towns  of  the  county.  During  the  early  part  of  192'5  the  city 
of  Santa  Barbara  suffered  severe'  damage  by  earthquake,  and  a  great 
number  of  the  large  buildings  in  the  business  section  were  so  badly 
damaged  that  they  will  have  to  be  rebuilt.  Therefore  there  wiU  be 
an  increa.sed  demand  for  building  materials,  in  which  large  amounts  of 
cru-shed  rock,  gravel,  and  sand  will  be  required. 

The  following  individuals  and  companies  were  producers  during 
1924: 

Frank  A.  Gates  of  Santa  Maria,  operating  a  gravel  plant  located 
one-half  mile  south  of  Sisquoc.  on  the  Santa  Maria  River.  Materials 
produced  consist  of  crushed  rock,  gravel,  and  sand :  also  manufacturing 
cement  for  irrigation  pipe. 

Mission  Santa  Barbara.  Santa  Barbara. 

P.  C.  Schuck.  Superintendent  of  Streets,  Lompoc. 

Veronica  Stone  Company,  Santa  Barbara. 
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By  R.  D.  Br  s)i,  State  Oil  and  Gas  Supervisor. 


From  July  I'J,  192 
ready  to  drUl; 


111  including  October  31,  1925,  the  following  new  wells  were  reported  as 


ALAMEDA  COUNTY 
Calhona  Oil  Corp 


FRESNO  COUNTY: 

Mohawk  Oil  Co _ 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Penn-Coalinga  Petroleum  Co.. 

ZierOilCo 

Zier  Oil  Co 


KERN  COUNTY: 

Bear  State  Oil  Co._ 

Lacy-Esper  Petroleum  Co 

Myrtle  E.  Oil  Co 

Devils  Den  Products  Co 

Belridge  Oil  Co 

BelridgeOil  Co 

Belridge  Oil  Co 

Belridge  Oil  Co 

Belridge  Oil  Co 

Belridge  Oil  Co 

Chas.  Differding,  Trustee 

Elk  Hills  Petroleum  Co. 

Elk  Hills  Petroleum  Co. 

Elk  Hills  Petroleum  Co 

Elk  Hills  Petroleum  Co. 

Elk  Hills  Petroleum  Co 

Elk  HiUs  Petroleum  Co __. 

Elk  Hills  Petroleum  Co 

Gross  Drilling  Co 

Gross  Drilling  Co 

North  Elk  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

Union  Oil  Co 

The  United  Oil  Co 

Boston  Petroleum  Co 

Cahfornia  Mutual  Finance  Corp.. 

George  F.  Getty,  Inc 

Gray  Heirs 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Richards  Oil  Co _ 

F.  G.  Wagner 

Ridge  Oil  Co 

Washington  Petroleum  Corp 

Balboa  Oil  Co 

Balboa  Oil  Co 

.  C.  M. 


C.  C.  M.  O.  Co 

C.  C.  MO.  Co 

California  Petroleum  Corp 

California  Petroleum  Corp 

E.  &  M.  Oil  Co.,  Inc 

Gilmore  Oil  Co ■ 

Gralan  Oil  Co 

Honolulu  Consolidated  Oil  Co.  _ 
Honolulu  Consolidated  Oil  Co. . 
Honolulu  Consolidated  Oil  Co. . 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consohdated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consohdated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co. . 


32 

24 

32 

24 

31 

22 

31 

22 

32 

23 

32 

24 

32 

24 

32 

24 

32 

24 

32 

24 

32 

24 

32 

24 

32 

24 

32 

24 

32 

24 

1      Alameda  County 


1 

Coalinga 

79 

Coalinga 

100 

Coalinga 

101 

Coalinga 

136 

16 

Coalinga 

N-4 

Coalinga 

N-5 

Coalinga 

14 

Belridge 

1 

Belridge 

1 

Belridge 

1 

Devils  Den 

8 

Elk  HiUs 

10 

Elk  Hills 

12 

Elk  Hills 

14 

Elk  Hills 

16 

Elk  Hills 

18 

Elk  Hills, 

1 

Elk  Hills 

1 

Elk  Hills 

4 

Elk  Hills 

5 

Elk  HiUs 

6 

Elk  HiUs 

7 

Elk  HiUs 

8 

EUcHUls 

9 

Elk  HiUs 

2 

EUc  HiUs 

3 

EUcHiUs 

1 

EU£  HiUs 

18 

Elk  HiUs 

20 

Elk  HiUs 

25 

E]k  HiUs 

26 

Elk  HiUs 

.82 

EUc  HiUs 

122 

EUc  Hills 

Crampton  K  2 

Elk  HiUs 

Crampton  K  3 

Elk  HiUs 

Elk  Hills  12 

EUi  HiUs 

Slater  1 

Elk  HiUs 

25 

Kern  River 

12 

Kern  River 

Lehnardt  2 

Kern  River 

3 

Kern  River 

2 

Kern  River 

3 

Kern  River 

12 

Kern  River 

3 

Kern  River 

1 

McKittnck 

5 

McKittrick 

42 

Midway 

43 

Midway 

4 

Midway- 

14 

Midway 

Midwav 

Dorothy  4 

Midway 

Dorothy  6 

Midway 

2-A 

Midway 

4 

Midway 

5 

Midway 

23 

Midway 

24 

Midway 

43 

Midway 

44 

Midway 

53 

Midway 

57 

Midway 

63 

Midway 

68 

Midway 

68 

Midwav 

77 

Midway 

11—42102 
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Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

KERN  COUNTY— Continued. 

Midland  Oilfields  Co.,  Ltd. 

34 
24 
34 
32 
32 
30 
30 
30 
30 
5 
19 
19 
33 
3 
5 
2 
28 
36 
20 
19 
14 
21 
32 
32 
32 
32 
6 
34 
32 
32 
32 
27 
25 
32 
36 
32 
1 
27 

32 
35 
27 

34 
34 

7 
7 
7 
7 
17 
8 
8 
17 
17 
17 
8 
8 
8 
8 
8 
7 
8 
19 
8 
17 
17 
17 
8 
17 
17 
8 
17 
17 
21 
16 

7 
7 

7 

13 

31 
31 
31 
31 
31 
31 
31 
31 
31 
32 
31 
31 
31 
32 
32 
31 
31 
32 
31 
31 
31 
31 
12 
12 
12 
12 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
29 
11 

26 
26 

28 

3 
3 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
4 

24 

23 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24    . 

22 

24 

23 

23 

23 

22 

22 

23 

23 

23 

23 

23 

24 

23 

23 

23 

24 

24 

23 

24 

23 

20 

20 

28 
19 
22 

13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
13 

6 

18 

B-3 

25 

26  . 

27 

32 

35 

11 

18 

20 

26 

37 

65 

8 

28-1 

11 

1 

Calidon  5 

4 

4 

8 

10 

10- A 

10-B 

14-B 

G-M  12 

1 

7 

Maricopa  Star  1 

1 

15 

S-A 

M.J.M.&M.60 

Transport  1 

1 

Kern  Co. 

Lease  2          16 

1 

Cahn  Test  1 

Miller  &  Lux 

Option           2 

Reves  30 

Reyes  31 

Vickers  19 

Vickers  21 

Viekers  26 

5 

Baldwin  12 

Baldwin  16 

Baldwin  18 

Baldwin  22 

Baldwin  24 

Baldwin  25 

Baldwin  26 

Baldwin  27 

Cone  14 

Cone  15 

Llovd  6-A 

1 

Rindge  14 

1 

L.  A.  Invest.  1  24 

L.  A.  Invest.  1  25 

L.  A.  Invest.  1  26 

L.  A.  Invest.  1  27 

L.  A.  Invest.  1  28 

L.  A.  Invest.  1  29 

L.  A.  Invfsst.  1  30 

L.  A.  Invest.  1  31 

L.  A.  Invest.  I  32 

L.  A.  Invest.  1  33 

L.  A.  Invest.  2    6 

Stocks-  2 

Vickers  1  16 

Vickers  J"  17 

Vickers  1  18 

Vickers  1.  19 

Vickers  2     8 

Leavell  1 

Midland  Oilfields  Co  ,  Ltd 

North  American  Oil  Cons 

Midway 

Pacific  Oil  Co._.-^ 

Midway 

Pacific  Oil  Co _ 

Pacific  Oil  Co. 

The  Southwestern  Petroleum  Co 

Midway 

The  United  Oil  Co. 

Midwav 

The  United  Oil  Co. 

Midwav 

Midwav 

General  Petroleum  Corp. 

Gem-ral  r.tr..],-,,,,,  Corp 

Sunset 

Lewi-  IMm.I,-,,,,,  (\..   

Sunset 

Midhni.i  '  'ill'.IcK  C,  .  Ltd.               ..    . 

Midl:iiia  iiiKi.'l.ls  Co.,  Ltd. 

Midland  Oilfields  Co..  Ltd. __ 

Midwav  Oil  Co.-_   . 

Sunset 

Pacific  Oil  Co.     ... 

Sunset 

The  United  Oil  Co.. 

Sunset 

Temblor 

Standard  Oil  Co 

Wheeler  Ridge 
Kern  County 

Standard  Oil  Co.. 

Standard  Oil  Co 

LOS  ANGELES  COUNTY: 
Shell  Co 

Kern  County 
Dominguez 

Shell  Co. 

luglewood 

Associated  Oil  Co 

Inglewood 

Inglewood 

Mohawk  Oil  &  Gas  Syn 

Inglewood 

Pacific  Oil  Co .   _ 

Inglewood 

Pacific  Oil  Co 

Inglewood 

Pacific  Oil  Co 

Inglewood 

Pacific  Oil  Co . 

Pacific  Oil  Co 

Inglewood 

Pacific  Oil  Cc. 

Ingiewocd 

Pacific  Oil  Co 

Inglewood 

Pacific  Oil  Co 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Shell  Co 

Inglewood 

Inglewood 

Standard  Oil  Co 

Inglewood 

Standard  Oil  Co. 

Inglewood 

Standard  Oil  Co..    

Inglewood 

Standard  Oil  Co.. 

Inglewood 

Standard  Oil  Co 

Inglewood 

Standard  Oil  Co 

Inglewood 

Inglewood 

Standard  Oil  Co... 

Standard  Oil  Co 

Inglewood 

Standard  Oil  Co 

Inglewood 

Standard  Oil  Co. 

Inglewood 

Standard  Oil  Co 

Inglewood 

Standard  Oil  Co 

Standard  Oil  Co.. 

Inglewood 

Standard  Oil  Co.. 

Inglewood 

Standard  Oil  Co. .  . 

Barry  Oil  Assn __ 

Long  Beach 
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Company 

Sec 

24 
24 
24 
19 
24 
13 
13 
13 
24 
13 
13 
13 
19 
24 
24 
24 
24 
24 
30 
18 
9 
24 
24 
13 
19 
13 
13 
13 

13 
13 
24 

24 
24 
19 
18 
19 
18 
30 
19 
28 
28 
19 
13 
29 
29 
24 
24 
19 
13 

24 
13 
19 
24 
13 
13 
6 
2 
6 
6 
6 
6 
18 
18 
18 
20 
7 
7 
7 
7 
7 
18 
18 
18 
18 
18 
18 
5 
5 
5 

Twp. 

Range 

■Well  No. 

Field 

LOS  ANGELES  COUNTY— Cont. 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

13 
13 
13 
12 
13 
13 
13 
13 
13 
13 
13 
13 
12 
13 
13 
13 
13 
13 
12 
12 
12 
13 
13 
13 
12 
13 
13 
13 

13 
13 
13 

13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
12 
12 
13 
13 
12 
13 

13 
13 
12 
13 
13 
13 
11 
12 
11 
12 
15 
15 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
11 
11 
11 

1 

2 

14 

Fields  17 

E.  E.  Combs  3 

2 

4 

Sneden  1 

1 

2 

3 

4 

Delaney  1 

Featherstone  8 

Featherstone  9 

Featherstone  10 

Featherstone  11 

Featherstone  12 

5-B 

1 

Hale  McAdoo  1 

Berwick  24 

4 

5 

17-A 

1 

2 

Kohlbush  & 

Johnston       1 

1 

4 

McKeon 

O'Donnell  1 

Kathryn  F. 

O'Donnell  44 

O'Donnell  45 

O'Donnell  46 

O'Donnell  47 

O'Donnell  48 

3 

3 

B-6 

B-7 

2 

Grant  1 

Fry  3 

Greene  Comm.  3 

1 

1 

2 

5 

4 

Stewart  1 

1 

McMillan  1 

Nigus  1 

1 

23 

Monterey   10 

Baldwin  64 

Anderson  A-1 

1 

1 

O'Dea  4 

O'Dea  6 

O'Dea  7 

Rosecrans  7 

13 

Bud  Gerner  2 

Athens  3 

H.  &0.  14 

39 

Shoemaker  2 

Howard  Park  17 

Howard  Park  25 

Howard  Park  26 

Rosecrans  6 

Trust  4 

Baker  6 

Off  5 

Off  6 

Long  Beach 

Long  Beach 

Bush-Voorhis  Oil  Co _-_ 

Long  Beach 

Long  Beach 

E.  E.  Combs  Business  Trust  No.  3___ 

Long  Beach 
Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

A.  J.  Delaney           ..     

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Walter  H.  Fisher  Corp.                   

Long  Beach 

Nathan  W.  Hale_ x__      _ 

Long  Beach 

Nathan  W.  Hale                           

Long  Beach 

Long  Beach 

R   E   Ibbetson  Drilling  Co. 

Long  Beach 

Long  Beach 

Lake  View  No.  2  Oil  Co.              

Long  Beach 

Macmillan  Petroleum  Products  Co._. 

Ijong  Beach 

H.  W.  Nail              ---    -- 

Long  Beach 

J.  E  O'Donnell 

J.  E.  O'Donnell 

Long  Beach 

J.  E.  O'Donnell 

W.  R.  Ramsey                                     

San  Martinez  Oil  Co.                       

Umpire  Petroleum  Corp. — Apex 

The  United  Oil  Co 

R.  Whiston 

St.  Helens  Riverside  Properties 

Montebello 

Superior  Oil  Co. 

G.  S.  Willhoite  &  A.  G.  McCoy 

NewhaU 

Barnsdall  Oil  Co. 

Barnsdall  Oil  Co. 

B.  E.  Gerner 

Rosecrans 

Marine  Corp 

Union  Oil  Co. 

Union  Oil  Co. 

Union  Oil  Co 

Bandini  Petroleum  Co 

Santa  Fe  Springs 

56e 
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California  Petroleum  Corp 

C-  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.C  M.O.C0 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co. 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  C« 

California  Petroleum  Corp 

Harr>-  CrinJdaw 

Wm.  E.  Garner 

General  Petroleum  Corp 

General  Petroleum  Corp 

R.  &D.  oaco 

Shell  Co 

SheUCo 

SheD  Co 

Shell  Co 

SheU  Co 

Standard  Oil  Co 

California  Petroleum  Corp 

California  Petroleum  Corp 


California  Petroleum  Corp 

Centra]  Oil  Co.  of  Los  Angeles.  . 

BardeenOil  Co 

Elbe  Oil  Land  Development  Co., 

A.  T.  Jergins  Trust 

Marland  Oil  Co 

Milham  Exploration  Co 

Petroleum  Securities  Co 

Shell  Co 

W.  W.  Stabler 

Thedie^-k.  Brown  &  ^lanson 


ORANGE  COrXTT: 

Birch  Oil  Co 

Brea  Canon  Oil  Co 

C.  C.  M.  O.  Co 

FuUerion  Oil  Co 

Central  Oil  Co 

Richland  Oil  Co 

Southern  California  Drilling  Co., 

Standard  Oil  Co 

Standard  Oil  Co., 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Interstate  Oil  Corp 

Interstate  Oil  Corp 

Julian  Petroletun  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Marine  Corp 

J.  J.  Bekar 

Sunland  Oil  .\ssn 

Western  Oil  A  Refining  Co 


Union  CHI  Co 

Frank  R .  .Anderson,  Geo.  A.  Parsons. 
C.  E.  Kelh- 

Quadri  Petroleum  Co. 

Shell  Co :; 

Henry  Whitcup 


RIVERSIDE  COUNTY: 

Beaumont  RivCTside  Oil  Sj-n., 
-\,  W.  Duncan 


SAN  BENITO  COUNTY: 
Reorganized  Homestake  Divide  Min- 
ing Co I 


Wickman  2 

Santa  Fe  Springs 

Dd  Amo  3S 

Torr&noe 

Del  .\nio  33 

Dei  Amo  35 

Torranoe 

Del  .Amo  3S 

Del  .Amo  41 

Torrance 

Del  ,Amo  43 

Del  Amo  47 

Torxane* 

Del  .Amo  53 

Torrance 

Del  ,\mo  ST 

Torrance 

Dei  ,Amo  93 

Torrance 

Del  ,Amo  99 

Redondo  Imp. 

Co.  4 

TcHxance 

1 

Twxance 

1 

Torrance 

Carson  11 

Torrance 

Carson  12 

Torranoe 

1 

Comm.  5 

Redondo 

CoTnm     R 

Torranoe  6 

Torrance 

Torrance  5 

Torranoe 

Torrance  7 

Torranoe 

Marble  Lease  2  0 

Bjdeout 

Hamburg  2 

ystnttaer 

Seward- 

Rideout  3 

Wluttier 

Witte  Mning  2 

WhittJer 

76 

WHttia- 

3 

Los  Angedes  Countv 

6 

Lcs  Ang:ele5  Coiinrv- 

Palos  Verdes  1 

Los  An^es  Countv 

Bixby  1 

Lcs  Ajigeles  Gouniv 

ConroT  1 

Narboime  1 

Los  Angeles  Countv 

Menchego    1-X 

Los  Angeles  County 

Jenkins  1 

Los  Angeles  Countv 

1 

L(K  Angeles  County 

2-A 

BreaOlinda 

38 

BreaOlinda 

9S 

Brea  Olinda 

20 

Brea  Olinda 

Hesse  1 

Huntington  Beach 

1 

Huntington  Beach 

Granis  1 

Huntington  Beach 

Bolss  22 

Huntington  Beach 

Huntington  B  3 

Huntjngton  Beach 

Htintington  B  36 

Huntington  B  3S 

Htintington  Beach 

Huntington  B  39 

Huntington  Beach 

Jones  Conmi.  5 

HiinTinpion  Bes/'h 

Heights  2 

Newport 

Mesa  3 

Newport 

Hanlev  1 

Newport 

Mesa  2 

Newport 

Mesa  3 

Newport 

Costa  Mesa  53 

Newport 

1 

Newport 

Newport 

Adams  1 

Newport 

1 

Newport 

Ersemer 

No.  2  20 

Richfield 

Coyle  &  Bogue  4 

Richfield 

1 

Orange  County 

1 

*  h-ange  Countv 

Von  Schrilti  1 

Orange  Countj- 

1 

Orange  Cotinty 

1-A 

Riverade  Countv 

1 

Rjverade  County 

1   ,  San  Benito  Cotinty 


on.  FIELD  DEVEI-OPMENT  OPERATIONS 
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Company 

Sec. 

Twp 

Range 

Well  No. 

Field 

SAX  BERNARDINO  COUNTY: 

32 
32 

34 
Lot 
133 

8 
7 
19 

32 
32 
32 
29 
30 

27 

4 
4 
34 
34 
34 
34 
34 
34 
33 
33 
33 
33 
33 
33 
33 
33 
3.5 
32 
36 
29 
13 
27 
27 
27 
26 
22 
9 
33 
34 
29 
17 

2 
2 

28 

27 
32 
32 
26 

9 
9 
9 
9 
9 
9 

22 

3 
3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
4 
4 
4 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 

8 
8 

13 

11 
22 
22 
12 

34 
32 
32 
32 
32 
32 

27 

19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
18 
18 
18 
21 
21 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 

1 
2 

1 

Walkin   IS 

1 
1 

1 

Solatlino  25 

6 

6-.\ 

Stendell  6 
5 

Shiells  119 
ShieUs  120 
14 
1.5 
16 
17 
18 
19 
47 
48 
4!) 
.50 
51 
52 

S 

1 

9 

Warner  1 

Beardslev  1 

Harvev  16 

Lloyd  11 

Lloyd  20 

Lloyd  26 

Lloyd  101 

Hobson  1-.4. 

1 

18 

4-A 

Taylcr  10 

-\rgabrite  1 

SAN  LUIS  OBISPO  COUNTY: 

San  Luis  Obispo  Co. 

San  Luis  Obispo  Co. 

Li vemiore  &  Phelps _   ___ 

San  Lui-s  Obispo  Co. 

San  l.ui.«  Obispo  Co. 

SANTA  BARBARA  COUNTY: 

Pan  American  Petroleum  Co 

Casnialia 
Cat  Canyon 

Cat  Canyon 

Cat  Canyon 

Cat  Canyon 

R  &  G  Oil  Co. 

TULARE  COUNTY: 

Hub  Oil  Co     

Tulare  County 

VENTURA  COUNTY: 

Bardsdale 

Montebello  Oil  Co 

Bardsdale 

C.  A.  Harding.  Trustee 

Conejo 

Piru 

Piru 

F.G.Warner ___   __ 

Piru 

Hovt  S.  Gale 

Simi 

South  Mountain 

Ventura 

C.  C.  M.  0.  Co 

Ventura 
Ventura 

J.  A.  Hess 

J.  A.  Hess 

Shell  Co.                        _                  

Ventura 
Ventura 
\-entura 
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SPECIAL  ARTICLES. 

Detailed  technical  repoi-ts  on  special  subjects,  the  resiilt  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  tha  Bureau,  as  ha.s  been  the  custom  in  the  past. 

Shorter  and  le-ss  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California. ' 

It  is  anticipated  that  these  special  articles  will  cover  a  wide  range 
of  subjects  both  of  historical  and  current  interest ;  descriptions  of  new 
processes,  or  metallurgical  and  industrial  plants,  new  mineral  occur- 
rences, and  interesting  geological  formations.  a.s  well  as  articles 
intended  to  supply  practical  and  timely  information  on  the  problems 
of  the  prospector  and  miner,  such  as  the  text  of  new  laws  and  official 
regulations  and  notices  affect intr  the  mineral  industry. 

DIRECTORY  OF   CALIFORNIA   FOUNDRIES. 

The  result  of  the  tests  on  California  Foundry  Sands,  carried  out  by 
the  Joint  Committee  on  Molding  Sand  Research  and  the  EngineeTing 
Division  of  the  National  Research  Council,  were  published  in  'Mining 
in  California.'  issue  of  April.  192.5. 

In  connection  witli  this  work,  a  list  of  the  foiuidrymen  of  each  state 
was  compiled  for  the  use  of  the  State  Geologist  or  other  cooperating 
state  official. 

The  list  of  California  foundi-ies  has  just  been  furui.'^hed  the  State 
Minmg  Bureau  by  the  American  Fomulrymen's  Association,  and  is 
published  herewith  in  the  hope  that  it  will  be  of  benefit  to  producers  of 
molding  sand  and  other  foundry  supplies. 

California    Foundries. 
Alameda  : 

McKinney  and  Spies,  2319  Clement  St. 
Aihambra : 

Braun.  C.  F..  1200  S.  Fremout  St. 

Southern  California  Fonndry  Co..  1170  Westmin.-^tor  Ave. 
Angels  Camp : 

Angels  Iron  Works. 
Bakersfield : 

Bakersfield  Iron  Works. 
Bay  Point : 

Bay  Point  Foundry  Co. 
Berkeley  : 

Berkeley  Brass  Foundrj-  Co..  2020  Seventh  St. 

Greene  Steel  Castings  Co..  1.302  Second  St. 

Macaulay  Foundry  Co..  H.  C.  Sixth  and  Carlton  Sts. 

Oakland  Furnace  and  Foundry  Co..  Fourth  and  Bancroft  Way. 
Burbank : 

American  Aluminum  Metal  Products  Co. 

Moreland  Motor  Truck  Co. 
Chico: 

Chico  Iron  Works,  744  Broadway. 
Coalinga : 

Bunting  Iron  Works. 
Emervville : 

Connelley  Brass  Foundry.  E.  It..  M»n  Holden  St. 

.ludson  Manufacturing  Co. 

Western  Aluminum  Manufacturing  Co..  Forty-fifth  and  Holden  Sts. 
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Kureka ; 

Acme  Foundry,  208  Hillsdale  St. 

Xew  Eureka  Foundry,  First  and  S  Sts. 
Fresno : 

Burnett  Iron  Works,  Inc.,  J.  II. 

Federal  Foundry  Co.,  1939  Webster  St. 

Lisenby  Manufacturing  Co.,  Kem  and  Angu.s  Sts. 

Mathews  Foundry  Co. 

Valley  Foundry  and  Macbine  Works,  710  H  St. 
Grass  Valley : 

George  Bros. 

Tajlor'.s  Foundry   and   Engineering  Co. 
Long  Beach : 

Long  Beach  Iron  Works.  2220  W.  Anaheim  St. 
Los  Angeles  : 

"A"  Bra-ss  Foundry,  2O10  E.   Verno>i  Ave. 

Alloy   Steel  and   Metal  Co..  Fifty-fifth  and  Alameda   Sts. 

Aluminum  Castings  Co..  1724  Xaud  St. 

American  Brake  Shoe  and  Foundry  Co.  of  California.  1170  E.  Thirty-secoiul  St. 

American  Foundry  Co..  906  Date  St. 

Atlas  Brass  Foundry.  Inc..  1901  Santa  Fe  Ave. 

Axelson   Machine  Co..  Boyle  and  Randolph  Aves. 

Bayer-Kothgeb  Co..  Slau.son  and  Santa  Fe  Ave. 

Bunce  Metal  Prmlucts,  2052  Long  Beach  Ave. 

Cain  Gas  Radiator  Co..  W.  H.,  .o21.5  Moneta  Ave. 

California  Brass  Manufacturing  Co..  1444  X.  Main  St. 

Cass  Foundry.  2.501  E.  Twenty-fifth  St. 

Clark-Turner  Piston  Co..  22.51  E.  Seventh  St. 

Commercial  Iron  Works,  2424  Porter  St. 

D.  and  B.  Pump  and  Supply  Co..  .301  West  Blvd. 

Earle  Hardware  Manufacturing  Co..  2.309  E.  Fifty-first  St. 

Federal  Brass   Foundry  Co..  .5330  Santa  Fe  Ave. 

Ferrell  Brass  Foundrv".  110  E.  Seventeenth  St. 

Fulton  Engine  Works.  X.  Main  and  Alhambra  Rd. 

Graham  Iron  Works.  2724  Sante  Fe  Ave. 

Griffin  Wheel  Co..  .5421  Santa  Fe  Ave.,  Vernon. 

Hartmau.  Fred  C,  0.32  Mateo  St. 

Hercules  Foundries,  Inc..  Boyle  and  Slauson  Ave..  Huntington  Park. 

Hess  and  Sacket,  Inc.,  001  W.  Belgrave  St..  Huntington  Par^ 

Independent  Iron  Works.  2410  I^enard  St. 

.lohnson  Foundry  and  Machine  Works.  1009  X.  Main  St. 

.lones  Co.,  James.  201  Leroy  St. 

Kain  Fixture  and  Brass  Works,  11.3  W.  Ann  St. 

Kay-Brunner  Steel  Ca.sting  Co.,  2720  Frederick  St. 

Keystone  Iron  and  Steel  Works,  3CM  Santa  Fe  Ave. 

Kingman  Manufacturing  Co.,  2201  S.  Main  St, 

Layne  and  Bowler  Corp.i  900  Santa  Fe  Ave. 

Lily  Foundry  Co..  2208  E.  Fifteenth  St. 

Llewellyn  Iron  Works.  X.  Main  and  Redondo  Sts. 

Los  Angeles  Bra.ss  Foundry.  1.539  E.  Sixteenth  St. 

Los  Angeles  Foundry  Co..  24-14  S.  Alameda  St. 

Los  Angeles  Valve  and  Fittings  Co..  2741  Comptou  Ave. 

Madsen  Iron  Works.  5529  Bicket  St..  Huntington  .Park. 

Magnus  Co..  Inc.,  800  X.  Main  St. 

Martin  Iron  Works.  1222  E.  T\venty-eighth  St. 

Master  Foundry.  1008  Santee  St. 

Mechanic-al  Pattern  Works.  Inc.,  Tenth  and  Stanford  St.s. 

Metal  Supply  Co..  2.323  E.  Fifty-second  St. 

Meyberg  Co.,  031  S.  Grand  "i^t. 

Miller  Engineering  and  Foundry  Works.  20-52  Long  Beach  .\ve. 

Xational  Brass  Works.  Inc..  2140  E.  Twenty-fifth  St. 

Pacific  Brass  and  Hardware  Co.,  1040  X.  Spring  St. 

Pacific  Copper  and  Brass  Works,  1915  E.  Seventh  St. 

Pacific  Faucet  Manufacturing  Co.,  940  E.  Sixtieth  St. 
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Pacific  Gas  Radiator  Co..  Harbor  Truck  Blvd. 

Phillips  Bronze  Bushing  Works.  1460  E.  Washiugtou  St. 

Pioneer  Brass  Works.  1531  E.  Thirt.T-seeond  St. 

Podas  Foundry  Co..  2<101  E.  Slauson  Ave. 

Price-Corcoran-Pfister  Co.,  202.3  Humboldt  St. 

Public  Service  Brass  Corp..  721  E.  Slauson  Ave..  Huutiuston  Park. 

Qualit.v  Foundry  and  Manufacturing  Co.,  2411  Modoc  St. 

Reliable  Iron  Foundry.  207  Mesnager  St. 

Republic  Brass  and  Manufacturing  Co.,  211-5  E.  Twenty-seventh  St. 

Rich  Steel  Products  Co..  3S5.5  Santa  Fe  Ave. 

Snow  Manufacturing  Co..  2137  E.  Twenty-fourth  St. 

Super-Refined  Metjils  Co..  31.5  West  Blvd. 

Union  Brass  Works,  723  X.  Main  St. 

United  Casting  Co.,  Wilson  and  Violet  Sts. 

A'ernou  Foundry.  2601  Twenty-sixth  St. 

Warman  Steel  Casting  Co..  Box  t39.  Station  C. 

Washington  Iron  Works.  1141  Mateo  St. 

Western  Machinery  Co.,  900  X.  Main  St. 

Western  Malleable  Castings  Co.,  Boyle  and  Slauson  Aves. 
JIarysville : 

Empire  Foundry  and  ilaohiue  Works.  424  F  St. 
Nevada  Cit.v : 

Miner's  Foundry  and  Supply  Co. 
Newark  : 

Graham  Manufacturing  Co. 
Niles  : 

Victory  Manufacturing  Co. 
Oakland  : 

.\nierlcan  Manganese  Steel  Co. 

Best  Steel  Casting  Co..  10.5th  Ave..  Station  (i. 

Blo<-k  Brass  Foundry  Co..  Inc..  700  Tweuty-tliird  Ave. 

California  Foundries.  Inc.,  950  Nineteenth  St. 

Dalton  and  Sons  Co..  HeniT.  Cedar.  Ninth  and  Tenth  Sts. 

HeKome's  Bronze.  Brass  and  Bell  Foundry.  E..  1978  Fift.v-ninth  St. 

Du  Monts  Foundry.  2319  Union  St. 

Economy  Jlills.  752  High  St. 

Empire  Foundry  Co..  Inc..  429  Third  St. 

Hammer-Bray  Co..  Foot  of  Madi.son  St. 

Kej"  System  Transit  Co..  Twenty-second  and  Grove  Sts. 

Marchant's  Foundry.  Fourth  and  Powell  Sts..  Em-M-yviilc. 

Oakland  Brass  Foundry.  928  Twenty -third  Ave. 

I'acific  Diesel  Engine  Co..  2896  Glascock  St. 

Pacific  Malleable  Castings  Co..  Foot  of  Eighty-fifth  St. 

Phoenix  Iron  Works  Co..  703  Second  St. 

Standard  Brass  Casting  Co..  600  Third  St. 

Standard  Gas  Engine  Co..  Denison  and  King  Sts. 

United  Iron  Works.  Second  and  Jefferson  Sts. 

Western  Stove  and  Range  Co.  (Elmhurstl. 
Ontario : 

Edison  Electric  Appliance  Co.,  Inc. 
Oxnard : 

Brenneis  Manufacturing  Co. 
I'asadena  : 

Hangliter  Manufacturing  Co:.  983  S.  Raymond  .ive. 

Hopi)ing  Bros.  Foundr.v.  3()7  S.  Broadwa.v. 
Reliance  Manufacturing  Co..   1020  S.   Broadwa.v. 
Pittsburg : 

Columbia  Steel  Corp. 
Placerville : 

Morey.  F.  H. 
Pomona  : 

Pomona  Manufacturing  Company. 
Porterville : 

Porterville  Foundry.  Box  .5?!, 
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IJed  Bluff: 

Hammer,  II.  II. 
Itedding : 

.lolinsou   Iron   Works.   I.  .7. 

Redding  Iiviii  Wmks. 
Kiehmoud  : 

Pacific  Sauitai-y  .Mauufacturins-  Co..  1)7   Xcw  .MDiitgcimcry   St. 

Pullman  Co..  Pullman  and  South  Sts. 

Santa  Fe  Fonudr.v  Co..  I>  and  Clinton  Sts. 
Hiverside : 

Parkei-  Machine  Wmks. 

Riverside  Foundry.  ]7<1  .\.  Main  St. 
Sacramento  : 

Berry.  R..  1817  Twenty-ninth  St. 

Brainard  Bros. 

Southern  Pacific  Co. 
San  Bernardino : 

Ellis  Iron  Works,  135  Arrowhead  Ave. 

Hanford  Iron  Works,  101  S.  Arrowhead  Ave. 

Parker  Iron  Works,   Inc..  943  Third  St. 

Santa  Fe  R.  R.  Shop  Brass  Foundry. 
San  Dieso  : 

Barth.  W.  <;.,  IKM  W.  Nutmeg  St. 

California   Iron  Works. 

Higgins  Manufacturing  Co.,  .T.  C.  \122>i  Kettner  Blvd. 

San  Diego  Brass  Co..  1511  .T  St. 

San  Diego  Machine  Co.,  ISO  Fourth  Si. 

Standard   Iron  W(jrks. 
San  Francisco  : 

Aja.x  Foundry  Co..  ."iS  {'lementina   St. 

American  Brake  Shoe  and  Foundry  Company  nl'  Caliloiiii.i.  :'.(i:;  New    Call   Itlda. 

-Vmerican  Brass  and  Bronze  Works,  124  .Tuni]iei-  St. 

Bell  Casting  Co.,  1.504  Vallejo  St. 

Bethlehem  Shipbuilding  Corp..  Ltd..  Twentieth  and  Illinois  Sts. 

Brown  Co.,  .T.  H.,  7.55  Brannan  St. 

Bunting  Iron  Works,  1216  First  National  Bank  BIdg. 

Columhia  Steel  Corp.,  Balfour  BIdg. 

David  Co..  P.,  Sharon  BIdg. 

Dyer.  F.  G..  7150  Folsom  St. 

Enterprise  Foundry  Co..  2902  Nineteenth  St. 

Eureka   Foundry.  1525  Brannan   St. 

E.vcelsior  Brass  Works.  110.8  Bryant  St. 

Federal  Ornamental   Iron  and   Bronze  Co..   Sixteentli   :inil    San    Itrunn  .Sis. 

Garratt  and  Co.,  W.  T.,  277  Fremont  St. 

Golden  Gate  Brass  Manufacturing  Co.,  251  Second  St. 

Golden  State  and  Miners  Iron  Works,  240  First  St. 

(ireenherg's  Sons,  M.,  705  Folsom  St. 

Hendy  Iron  Works.  Joshua.  75  Fremont  St. 

Jewell  Steel  and  Malleable  Co.  of  Cal.,  Potrero  and  Twenty-lifth  Sts. 

Judson  Manufacturing  Co.,  819  Folsom  St. 

Kingwell  Bros.  Brass  Foundry,  444  Natoma  St. 

Krenz  Copper  and  Bra.ss  Works,  Inc..  Oscar.  012  Bryant  St. 

Libert.y  Brass  and  Bronze  Foundry.  Sherman  and  Cleveland  Sts. 

Market  Street  Railway  Co..  San  Jose  and  Geneva  Aves. 

McCorraack  Bros.  Iron  Works.  Main  and  Folsom  Sts. 

McKa.v  Foundry  Co.,  Seventeenth  and  Missouri  Sts. 

Mission  Foundry  and  Stove  Works.  22."ii>  llarriscm  St. 

Moore-Noble  Foundry  Co.,  Seventeenth  and   Mississippi   Sis. 

Pacific  Brass  and  Bronze  Foundry.  528  Folsom  St. 

Pacific  Diesel  Engine  Co..  4.33  California  St. 

I'acifi-  T"n„n,i,-y  Co..  Harrison  and  Eighteenth  Sts. 

Pacific  Metil  Works.  Inc..  1.53  First  St. 

Pacifii-  Sanitary  Manufacturing  Co.,  67  Montgomery  St, 

Polytechnic  High  .School.  Frederick  and  First  Sts, 
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RiDcon  Foundry  Co.,  349  Seventh  St. 

San  Francisco  Brass  Foundry.  4S  Clementina  St. 

San  Francisco  Stove  Works.  2130  Townsend  St. 

Star  Aluminum  Foundry,  3019  Eighteenth  St. 

Steiger  arid  Kerr  Stove  and  Foundrj-  Co.,  Fol.som  and  Eighteenth  Sts 

Vulcan  Iron  Works,  1S49  Kearney  St. 

Western  Brass  Manufacturing  Co.,  217  Tehama  St. 

Western  Foundry,  912  Folsom  St. 
San  Jose : 

Anderson  Barngrover  Manufacturing  Co. 

Axford  and  DeShields  Brass  Foundry,  61  S.  Fourth  St. 

Bean  Spray  Pump  Co.,  217  W.  Julian  St. 
San  Luis  Obispo : 

Smith  Foundry,  F.  Li.,  254  Higuera  St. 
Santa  Ana  : 

Kinslow  FoundiT,  H.  H..  902  E.  Third  St. 

P.  V.  and  K.  Products  Co.,  1.316  Santiago  St. 

Santa  Ana  Iron  Works,  924  E.  First  St. 
Santa  Cruz : 

Enterprise  Machine  Works,  Water  and  River  Sts. 
Santa  Rosa : 

Pioneer  Machine  Works  and  Iron  and  Brass  Foundry. 
Sonora : 

Cumow.  R.  C. 
Stanford  University  : 

Leland  Stanford  University. 
Stockton  : 

Augustine  Brass  Foundry. 

Engineering  and  Foundry  Co.,  $00  X.  East  St. 

Holt  Manufacturing  Co. 

Monarch  Foundry  Co..  Inc.,  Sacramento  and  Oak  Sts. 

Stockton  Iron  Works,  Lindsay  and  Harrison  Sts. 
Sunnyvale : 

Hendy  Iron  Works.  Joshua. 
Sutter  Creek  : 

Knight  Company. 
Taft   (Kern  County  1  : 

Midway  Iron  and  Brass  Foundry. 
Torrance : 

Columbia  Steel  Corp. 

Union  Tool  Co. 
Tuolumne  : 

Tuolumne  Foundry  and  Machine  Works. 
Upland  : 

Upland  Manufacturing  Co. 
Vallejo : 

U.  S.  Navy  Yard  Foundry  I  .Mare  Island  I . 
Ventura : 

Ventura  Manufacturing  and  Implement  Co. 
A'emon : 

Whiting-JIead  Co.,  2035  E.  Vernon  St. 
Visalia : 

Visalia  Foundry,  Machine  Shops  and  Garage,  Inc..  Sll  E.  Main  St. 
Wilmington : 

Wilmington  Brass  Foundry. 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
Personnel. 

There  havt;  been  no  ehaiiges  or  additions  in  the  personnel  of  the 
Bureau,  to  he  noted,  during:  the  past  (juarter. 

New    Publications. 

During'  tlie  ijuarterly  jieriod  eovered  by  this  issue,  the  t'ollowiiig 
Bureau  publications  have  been  made  available  for  distribution : 

I'ttllctiii  Xo.  !).").  "Geoiog.v  and  Ore  Dei)Osits  of  the  Randsburj;  Quadraiisle."  Iiy 
Cai-ltoii  1).  Ilulin.  Cloth  boiintl :  148  pp..  profusely  ilhislrnliMl,  ;ilso  aocoiii- 
panied  by  a  geological  map  in  five  colors  and  b.v  five  maps  of  luiiiins;  claims 
and  tinderground  ^vorkin!>.s.     Price  $2.00  postpaid. 

Mining  in  California  (qnarterly).  .July,  1925,  being  Chapter  3  of  Stall'  Mineral- 
ogisfs  Report  XXI.     Price  25  cents. 

Summary  of  Operations,  California  Oil  Fields:  Vol.  10,  Nos.  10,  11,  ami  12,  .Vpril. 
May,  and  June,  192.5.  respectivel.v. 

Commercial  Mineral  Notes:  Nos.  29.  ."iO,  .II.  Atigust-October  (inc.).  These  'note.s' 
carr.v  the  lists  of  "mineral  deposits  wanted'  and  "minerals  for  sale."  issued  in 
the  form  of  a  mimeographed  sheet,  iiicmthly.  It  is  free  of  char;_'e  to  those  on 
the  mailing  list  for  'Mining  in  California.' 

iVIails  and   Files, 

The  Bureau  maintains,  in  addition  to  its  eorrespondence  fib"  and  the 
library,  a  mine  repoi't  file  which  includes  reports  on  some  7r)00  mines 
and  mineral  propei-ties  in  California.  Also,  there  is  available  to  the 
public  a  file  of  the  permits  granted  to  minino:  and  oil  corporations  by 
the  State  Commissioner  of  Corporations, 

Durino-  the  iH>riod  covered  by  this  quarterly  report,  there  were  1667 
letters  received  and  answered  at  the  San  Francisco  office  alone,  covering: 
almost  every  phase  of  prospectinfr,  mining'  and  developing  mineral 
deposits,   reduction   iiroblems.  and  marketing  of  refined  products. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  Museum,  Laboratory. 

■\Vai.tbk  W.  Bradley.   Deijuty  State  Mineralogist. 
STATISTICS. 

Data  oil  tile  1924  production  of  some  of  California's  minerals  were 
fiiven  in  both  the  April  and  July  issues  of  ^Mining  ix  California,  and 
fijiures  on  additional  substanees  are  presented  herein,  together  with 
tabulations  showing  the  completed  totals  for  all  substances  for  that 
>ear,  grouped  both  by  substances  and  by  counties.  The  complete, 
detailed,  annual  report  on  the  mineral  production  of  California  for 
1924  is  now  in  press,  as  Bulletin  No.  96  of  the  State  Mining  Bureau. 

Summary  for  1924. 

The  total  value  of  the  mineral  output  of  California  for  the  vear 
1924  was  $374,620,789  being  an  increase  of  $30,596,111  over  the  1923 
total  of  $344,024,678.  There  were  sixt.v  different  mineral  substances, 
exclusive  of  a  segregation  of  the  various  stones  grouped  under  gems; 
and  all  of  the  fifty-eight  counties  of  the  state  contributed  to  the  list. 

The  salient  features  of  1924  compared  with  the  preceding  year  were : 
The  increased  value  of  the  petroleum  yield,  although  there  was  a 
material  decrease  in  quantity ;  decrease  in  cement  value  owing  to  lower 
prices,  although  increased  amounts  were  manufactured :  increases  in 
copper,  quicksilver,  tung.sten,  granite,  marble,  miscellaneous  stone, 
limestone,  mineral  water,  potash,  and  salt ;  and  decreases  in  natural 
gas,  gold,  silver,  platinum,  brick,  mag'nesite,  pottery  clay,  gypsum, 
pyrites,  and  borates.  The  net  result  was  an  increase  in  the  grand  total 
of  all  groups  of  nearly  thirty-one  million  dollars,  as  stated  above. 
Petroleum  accounted  for  an  increa.se  of  $31.921.o6o  in  total  value  in 
spite  of  a  decrease  of  approximately  34.000,000  barrels  in  quantity. 

Of  the  metals:  Copper  increased  from  28,346,860  pounds  worth 
$4,166,989  to  52,089.349  pounds  worth  $6,823,704;  quicksilver  from 
5458  fla.sks  and  $332,851  to  7948  flasks  and  $543,080;  and  tungsten  from 
34  tons  and  $19,126  to  781  tons  and  $446,009.  Gold  decrea.sed  slightly 
from  $13,379,013  to  $13,150,175,  in  spite  of  which,  as  for  several  years 
]>ast.  California  continued  to  account  for  approximatel.v  30%  of  the 
gold  output  of  the  United  States.  Silver  decreased  in  value  from 
$2,918,743  to  $2,381,952,  owing  to  a  lower  average  price. 

Of  the'  structural  group :  Cement  advanced  in  quantity  from  10,825,- 
405  barrels  to  11,655,131  barrels,  but  due  to  foreign  importations  duty 
free,  the  price  dropped,  resulting  in  a  decrease  of  total  value  from 
$25,999,203  to  $23,225,850;  granite  inerea.sed  from  $760,081  to 
$1,211,046  in  value,  due  to  certain  large  building  contracts  notably  the 
Los  Angeles  County  Building ;  brick  and  hollow  building  blocks  or  tile 
decreased  in  total  value  from  $9,738,082  to  $9,137,908  owing  mainly  to 
a  decrease  in  common  brick.  Lime  and  magnesite  also  registered 
decreases. 

Of  the  ' industrial'  group,  as  is  usually  the  case,  there  were  a  number 
of  fluctuations,  the  more  important  increases  in  value  being  shown  by 
mineral  water  and  limestone,  and  decreases  in  value  by  diatomace'ous 
earth,  pottery  clay,  gypsum,  pyrites,  and  tale.    Of  the  salines,  borates 
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and  soda  showed  decreases,  while  r-onitnoii  salt,  potasli  and  mas'nesimn 
salts  advanced  in  <iuantit,y  and  value'. 

The  above-noted  total  value  of  California's  mineral  industi-ies  for 
1924  exceeds  by  more  than  six  million  dollars  the  estimate  of  the  State 
Department  of  Ai,'ricnlture  for  the  farm  values  of  California's  asricul- 
tural  production  in  1!I24  which  was  placed  at  .i<;]6.S,-l:27.00(),' 

The  economic  importance  of  the  mineral  iiulustries  throuj^hout  tuc 
United  States  as  a  whole  is  evidenced  by  a  statement-  recently  issued 
by  the  U.  S.  Department  of  Commerce  concerning  the  freight  handled 
by  the  railroads  of  the  country,  the  products  of  mines  representino- 
51.33  per  cent  of  the  whole.  Tiie  various  industries  are  represented 
as  follows: 

Freiyht, 
Industry  percent 

Agricultural  procJucts 10.63 

Animals  and   products    2.23 

Forest  products __ 9.64 

Manufacturers  and  miscellaneous 26. t7 

Mines — 

Anthracite   coal 5.68 

Bituminous   coal    28.4.5 

Iron    ore 4.23 

(.Mav,   sand,   gravel,   stone . S.67 

.Ml    other  mineral   products 4.30 

Total 100.00 

'Kaufman,    E.    E.,    Agricultural    statistician.    Cal.    Co-op.    Crop    Reporting    Section, 
State  Dept.  of  Agr.  ;  in  Sacramento  Bee,  ,lan.  10,  1925. 
-  Elig.  &  Mill.  .lour.-Press.  Aug.  22,  1925,  p.  304. 
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By   Substances. 
The  distribution  of  the  J924  output  of  California  by  substances  is  .sliown  in  the  following  tabulatio 


Substance 

Amount 

Value 

70 

6,040 

152,070 

tens 
tons 
tons 

S4,7.50 

14,922 

1,599,149 

9.137,908 

11,655,131  bbls. 

.350  tons 

417,928  tons 

1,425  tons 

52,089,349  lbs. 

28,843  tons 

9,055  tons 

5,290  tons 

23,225,850 

6,700 

651,857 

Coal                                       .     --.  - - 

8,800 

6,823,704 

71,271 

68,112 

67,295 

4,800 

Gold                    ---   --   -- 

13,1.50,175 

1.211,046 

25,569  tons 

4,984,387  lbs. 

62,029  tons 

219,476  tons 

109  tons 

67,236  tons 

4,823  tons 

1,115  tons 

61,579  cu.  ft. 

532  tons 

8,159,211  gals. 

209,921,596  M.cu.ft. 

.53,210 

398,751 

703,365 

582,660 

2,269 

900,183 

145,883 

25,785 

140,2.53 

5.234 

818,726 

1.5,153,140 

228,933,471 

273 

33,107 

4,919 

124,214 

7.948 

318,800 

6,700 

6,808 

3,555,153 

16,179 

32,5.36 

bbls. 
fine  02. 
tons 

fia"k8 
cu"n. 
fine'oz. 
tons 

274.652,874 

36,452 

747,407 

33,404 

517,835 

543,080 

Salt ?: 

1,1.59,137 

3,600 

35,006 

Silver                                    

2,381,952 

242,770 

Soda 

711,796 

1.5,966,,380 

781  tons 
3,060,000  lbs. 

446,009 

Zinc                                                   .                    .                          .      . 

198,900 

1,968,399 

$374,620,789 

>  Recalculated  to  40%  'anhydrous  boric  acid'  equivalent. 

2  Includes  macadam,  ballast,  rubble,  riprap,  paving  blocks,  sand,  gravel  and  grinding-mill  pebbles. 

3  Unapporticned — Includes  aluminum  sulphate,  glauber  salt,  potash  alum,  arsenic,  calcium  chloride, 
diatomaceous  earth,  iron  ore,  mica  schist,  shale  oil,  sillimanite-andalusite,  sulphur,  and  radio  galena 
crystals. 
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By  Count 

Disti-i 

ies. 

lutioii  by 

counties  is  yiveu 

$2,634,645 

iu  tlic  followiuy  tabulation  : 

Placer                   .                                        492.1x0 

Amador  _. 
Hiitte 

2,938,865 

641,750 

Riverside    

5.508,244 

2,196,210 

1,572,419 

77,267 

2  144  603 

San  Bernardino 

San   Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo 

San   Mateo 

Santa  Barbara 

Santa  Clara 

12,642,431 

Contra  Costa 

Del  Norte 

lOI    Dorado 

Fresno 

Clenn     _ 

2,348,090 

722.265 

395,572 

12,547.798 

41.550 

1.013,119 

150,258 

602,500 

317,779 

302.171 

Humboldt 
Imperial    _ 

485.478 

139,908 

2,110,075 

74,164.451 

5,159,740 

1,150,401 

4,339,233 

Kern 

Sha.sta 

Sierra 

4,754,664 

Kings 

812,476 

140.787 

__    _                        37.908 

Solano 

Sonoma 

3,089,475 

Los  Angeles 

168,420.709 

955.469 

172.051 

345,138 

Marin 

527.231 

Sutter 

97 

Mariposa  - 

234,707 

60,768 

Tehama 

Trinity    

Tulare 

Tuolumne 

34,454 
509,344 

Merced       . 

-     .                      87,603 

498,674 

1,300 

126,691 

629.156 

Mono 

6,089,394 

286,490 

Yolo 

Tuba    

Total    

by  Years. 

.      _                  15.800 

Napa    —  _. 
Nevada   _. 
Orange 

359,265 

2,945,267 

40.4S1.210 

2,189.881 

?374,62fl,789 

Total   Mir 

era)   Production  of  California. 

The  followiiio  tabulation  o-ives  the  total  A'alue  of  mineral  production 
of  California  by  years  since  1887,  in  which  year  compilation  of  such 
data  by  thi>  State  Minin<i'  Bureau  bep'an.  At  the  sid(>  of  these  figures 
the  writer  has  placed  the  values  of  the  most  important  metal  and  non- 
metal  items — gold  and  petroleum. 

In  the  same  period  copper  made  an  important  frrowth  beginning'  with 
1897  following  the  entry  of  the  Shasta  County  mines,  and  more  recently 
Plumas  County.  Cement  increased  rapidly  from  1902',  while  crushed 
rock,  sand  and  gravel  as  a  group  parallels  the  cement  increase.  Quick- 
silver has  been  up  and  down.  Mineral  water  and  salt  have  always 
been  important  items,  but  the  values  fluctuate.  Borax  has  increased 
materially  since  1896.  War-time  increases,  1915-1918,  were  shown 
by  chromite,  copper,  lead,  magnesite',  manganese,  silver,  tungsten  and 
zinc.  Most  of  these,  except  silver,  have  since  declined ;  with  structural 
materials  and  copper  increasing  in  1920-1924 ;  also  lead  and  magnesite 
in  192.3. 
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Total   Mineral  Production  of  California  by  Years,  Since  1887. 


Year 


Total  value  of 

Gold, 

ail  minersl? 

value 

value 

S19.785.S6S 

$13,388,614 

$1,357,144 

19.469.320 

12,750,000 

1,380.666 

16.681.731 

11,212,913 

368.048 

18.039.666  : 

12,309,793 

381.200 

18.872.413 

12,728,869 

401,264 

18,300.168 

12,571,900 

561,333 

1S.SU.261 

12,422,811 

608,092 

20.203.294 

13,923.281 

1,064,521 

22,844.663   ' 

15.334,317 

1,000,235 

24.291.398 

1-,1S1.562 

1,180,793 

23.142,441    1 

15,871,401 

1,918.269 

27.289.079   1 

15,906,478 

2,376,420 

29.313.460 

13,336,031 

2.660,793 

32.622.945 

13,863.355 

4,152.928 

34.355.9S1 

16,989.044 

2.961,102 

35.069,105 

16,910,320 

4,692,189 

37,759,040  , 

16,471,264 

7,313,271 

43,778,348  ' 

19,109,600 

8.317.809 

43,069.227 

19,197.043 

9.007.820 

46.776.085 

18.732.453 

9.238,020 

35.697,949 

16.727.928 

16,783,943 

66,363,198 

18,761.559 

26,566.181 

82.972,209 

20.237.870 

32,398,187 

88,419,079 

19.715.440 

37,6.89.542 

87,497.879 

19.738,908 

40.552.088 

89.972,385 

19,713,478 

41,868,344 

98,644,639 

20.406,958 

48,578,014 

93,314,773 

20.653,496 

47,487,109 

96,663,369 

22,442.296 

43,503,837 

127,901,610 

21,410,741 

37,421,334 

161,202.962 

20.087,504 

;            86,976JJ09 

199,753,837 

16,529,162 

127,439,221 

195,830,002 

16,695,955 

1          142,610.563 

242.099,667 

14,311,043 

178,394.937 

268,137,472 

15,704.822 

203,138.225 

245.183,826 

14,670,346 

173,381,265 

344,024,678 

13,379,013 

242,731,309 

374,620,789 

13.150,175 

274,652,874 

$3,470,395,816   , 

$628,747,742 

i    $1,883,138,099 

1890. 
1891. 
1892. 
1893.. 
1894. 
1893. 
1896. 
1897. 


1900. _ 
1901.- 
1902.  _ 
1903. _ 
1904.  _ 
1905. _ 
1906.  . 
1907__ 
1908_. 
1909_. 
1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1913.. 
1916.. 
1917-- 
1918.. 
1919.. 
1920.. 
1921.- 
1922.. 
1923-- 
1924- 


BRICK   AND   TILE. 

Bricks  of  many  varieties  and  in  important  quantities  are  annually 
produced  in  California,  as  might  be  expected  in  a  state  with  such 
diversified  and  widespread  mineral  resources.  The  varieties  include 
common,  fire,  pressed,  g-lazed.  enamel,  fancy,  vitrified,  sand-lime  and 
others.  So  far  as  possible,  the  figures  for  the  different  kinds  are  segre- 
gated in  the  annual  statistical  bulletin  of  the  State  Mining  Bureau. 
We  also  include  under  this  heading  the  varioiLS  forms  of  hollow  build- 
ing "tile'  or  blocks,  the  use  of  which  is  increasing  annually. 

The  values  by  counties  in  1924  were  distributed  as  follows: 

Brick  and  Tile  Values,   1924. 

Countv  Value 

-Alameda $763,476 

Contra  Costa   327,225 

Fresno 95,014 

Los  -Angeles  — 5,484,987 

Mendocino 7,125 

Placer    186.053 

Riverside 493,746 

Sacramento 290.213 

San    Diego 232,113 

San  Joaquin   462,688 

San  Luis  Obispo 35.987 

Santa  Clara 217.172 

-Amador.    Humboldt.   Imperial.    Kern.   Marin,   Merced.   Orange,    Santa    Bar- 
bara,  Tehama,   Tulare* 542,109 

Total  value J9,137,90S 

•Combined  to  conceal  output  of  a  single  operator  In  each. 


DrV'ISION    OF    MINERALS    AND    STATISTICS.  579 

CLAT  (pottery). 

Ill  the  .statistical  reports  of  the  State  Jlining  Bureau,  'pottery  clay' 
refers  to  all  clays  used  in  the  inauufacture'  of  red  aiid  brown  earthen- 
ware, china  and  sanitary  ware,  flower-pots,  floor,  faience  and  orna- 
mental tiling,  architectural  terra  cotta.  sewer  pipe,  drain  and  roofing 
tile,  etc.,  and  the  figrures  for  amount  and  value  are  relative  to  the  crude 
material  at  the  pit,  without  reference  to  whether  the  clay  was  sold  in 
the  crude  form  or  was  immediately  u.sed  in  the  manufacture  of  any  of 
the  above  finished  products  by  the  producer.  So  far  as  we  have  been 
able  to  segregate  the  data  furnished  us,  the  'pottery  clay'  figures  do 
not  include  material  utilized  in  making  brick  and  hollow  building 
blocks. 

During  192-1,  a  total  of  48  producers  in  19  eoimties  reported  an  out- 
put of  417,928  short  tons  of  pottery  clay,  having  a  total  value  of 
$651,857  f.o.b.,  rail-shipping  point,  for  the  crude  material,  as  compared 
with  the  192a  production  of  376,863  tons  worth  $697,841.  This  was 
distributed,  by  counties,  as  follows : 

Pottery  Clay  in  1924. 

County  Tons  Value 

Alameda    2,482  $1,124 

Amador 64.317  87.444 

Los  Angeles 84.065  132.855 

JWonterey 238  436 

Placer    97,670  146.508 

Riverside 121.193  166.692 

Sacramento 1.750  4.470 

-San  Diego   ■>  12,783  36.941 

.Santa  Clara 5.341  5.666 

Calaveras.    Contra    Costa.    Humboldt,    Kern.    Marin.    Merced 

Orange,  San  Bernardino,*  Santa  Barbara.  Tuolumne* 28.089  69.721 

417.92S  $651,857 

*  Combined  to  conceal  output  of  a  single  oper.itor  in  eacli. 
"  Includes  kaolin. 
'•  Includes  'Cornwall  stone.' 

( 'OAL. 

Coal  production  in  California  in  1924  amounted  to  a  total  of  1425 
short  tons  valued  at  $8,800,  being  credited  to  Amador.  Mendocino, 
Riverside,  San  Benito,  Shasta,  and  Siskiyou  counties.  With  the  excep- 
tion of  a  small  tonnage  marketed  locally  in  Amador  County,  the  above 
output  was  almost  entirely  consumed  for  camp  purposes  and  for  power 
and  forge  use  in  development  work  on  deposits.  The  1923  figures  were 
1010  tons  and  $5,090,  credited  to  Mendocino  and  Riverside  counties. 

FELDSPAR. 

Feldspar  was  produced  by  nine  operators  in  two  counties  (Riverside 
and  San  Diego)  during  1924,  to  the  amount  of  9055  tons,  valued  at 
$68,112.  being  a  slight  decrease,  both  in  quantity  and  value  from  the 
1923  figures  of  11,100  tons  and  $81,800. 

The  product  was  used  in  the  ceramic  industry,  principally  in  pottery, 
porcelain,  enamel  wares,  also  enamel  brick  and  tile,  being  a  constituent 
of  both  the  body  and  the  glaze,  but  more  especially  of  the  latter. 

The  most  important  developments  in  recent  years  in  the  feldspar 
resources  of  California  have  taken  place  in  San  Diego  and  Riverside 
counties  where  large  deposits  of  massive,  high-grade  spar  are  being 
opened  up. 
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GRANITE. 

The  value  of  the  f|i:ranite  output  of  Galifonua  for  1924  wa.s  the  high- 
est reeorded  for  auy  year  siuce  1891,  due  mainly  to  the  contract  for 
the  construction  of  the  new  Los  Angeles  County  Building.  Stone  for 
'monumental'  and  decorative  purposes  showed  an  increase  in  quantity 
bnt  a  decrease  in  total  value.  The  net  result  was  an  increase  in  total 
value  of  the  several  groups  from  $760,081  to  $1,211,046,  segregated  as 
follows : 

Class  Amount  Value 

Building  stone 459,472  cu.  ft.  $819,972 

Monumental  stone 131,061   cu.  ft.  360,659 

Curbing 500  lin.  ft.  1,500 

Unclassified 14,426  cu.  ft.  28,915 


Total  value $1,211,046 

The  most  important  district  is  Madera  Countj',  followed  in  turn  bj^ 
San  Diego,  Fresno,  and  Tulare,  with  smaller  amounts  from  Placer, 
Nevada,  Plumas,  Riverside  and  Sacramento.  Some  tuft'  from  Inyo  and 
Los  Angeles  counties,  used  for  building  stone,  is  included  in  the  above. 


Lime  to  the  amount  of  62,029  tons,  valued  at  $708,355  was  produced 
by  11  plants  in  eight  counties  during  1924,  as  compared  with  70,894 
tons,  valued  at  $788,834  in  1923.  There  were  two  plants  each  in  Kern, 
San  Bernardino,  and  Santa  Cruz  counties,  and  one  each  in  El  Dorado, 
Inyo,  San  Diego,  Siskiyou,  and  Tuolumne. 

So  far  as  we  have  been  able  to  segregate  the  data,  these  figures 
include  mainly  only  such  lime  as  is  used  in  building  operations;  though 
the.y  do  include  a  small  proportion  of  calcined  lime  employed  in  agri- 
culture and  the  chemical  industries,  the  figures  for  which  were  not 
separable.  A  portion  is  hydrated  lime.  Limfistone  utilized  in  sugar 
making,  for  .smelter  flux,  as  a  fertilizer,  and  other  indu.strial  u.ses,  is 
classified  under  '  Industrial  Materials. '  That  consumed  in  cement . 
manufacture  is  included  in  the  value  of  cement. 

LIMESTONE. 

'Industrial'  limestone  was  produced  in  12  counties  during  1924,  to 
the  amount  of  219,476  tons,  valued  at  $582,660,  being  an  increase  both 
in  quantity  and  value  over  the  1923  output  of  143.266  tons  worth 
$348,464. 

The  amount  here  gi\-en  does  not  include  the  limestone  used  in  the 
manufacture  of  cement,  nor  for  macadam  and  concrete,  nor  of  lime  for 
building  purposes;  but  accounts  for  that  utilized  as  a  smelter  and 
foundry  flux,  for  glass  and  sugar  making,  and  other  special  chemical 
and  manufacturing  processes.  It  also  includes  that  utilized  for 
lertilizers  (agricultural  'lime'),  'roofing  gravel,'  paint  and  concrete 
filler,  whiting  for  paint,  putty,  kalsomine,  terrazzo,  paving  dust,  chicken 
dust,  chicken  grit,  carbon  dioxide  gas,  'paving  compound',  facing  dust 
for  concrete  pipe,  also  for  rubber  and  magnesite  mix.  Of  the  total 
product  in  1924,  approximately  24,000  tons  valued  at  $85,000  was  used 
for  agricultural  purposes. 
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MANGiVXESE. 

Jlanf^auese  ore  shipments  in  California  in  1924  amoimted  to  a  total 
of  1115  tons  of  all  gradps,  valued  at  $25,785,  being  an  increase  both 
in  quantity  and  value  over  the  1923  yield  which  totaled  690  tons  and 
$10,620  value.  These  ores  showed  analyses  of  from  46%  to  59%  iln, 
and  were  utilized  almost  entirely  by  Pacific  Coast  steel  plants  for 
ferro-mangane.se. 

Importations  of  foreign  mangane.se  ores  in  1924,  mainly  from  Brazil, 
amounted  to  a  total  of  255.157  long  tons  valued  at  .$6,084,686  compared 
with  206.048  long  tons  and  $3,874,510  in  1923.  The  Tariff  Act  of  1922 
provides  for  an  import  duty  of  If  per  pound  on  the  metallic  manganese 
contained,  for  "manganese  ore  or  concentrates  containing  in  exce-ss  of 
30  per  centum  of  metallic  mangane.se.''  The  bulk  of  such  ore  is  con- 
sumed in  the  large  steel-producing  centers  of  the  ea.stem  United  States. 

MINEEAL    WATER. 

Commercial  production  of  mineral  water  in  California  for  1924 
amounted  to  a  total  of  8,159.211  gallons  valued  at  $818,726,  being  an 
increase  both  in  quantity  and  value  over  the  high-record  figures  of 
1923.    The  1924  output  was  distributed  by  counties  as  follows: 

Mineral  Water  Production,  by  Counties.  1924. 

County  Gallons  Value 

Butte     6,000  »4.500 

Calaveras     1,400  139 

Lake    66.420  59.423 

Los   Angeles    1,889,285  88,942 

Napa     73,608  53.391 

Riverside    78,560  23,021 

San   Diego   107,097  8,642 

SUkivou    300,500  6.100 

Sonoma     31,003  8.002 

Colusa,  Contra  Costa,  Humboldt,  Marin,   Monterey,   Placer.  San 
Benito,    San    Bernardino.    San    L.uis    Obispo.    Santa    Barbara, 

.Santa  Clara,  Solano*   , 5,605.338  566,566 

Totals     8.159.211      $818,726 

•Combined  to  conceal  output  of  a  single  operator  in  each. 

The  production  above  tabulated  was  in  part  bottled  with  artificial 
carbonation,  in  part  natural,  and  a  large  part  was  used  in  the  prepara- 
tion of  soft  drinks  with  flavors. 

Although  some  of  the  operators  complain  that  prohibition  has  all  but 
killed  oft'  the  mineral  water  business,  the  reports  of  the  actual  produc- 
tion of  mineral  water  bottled  and  sold  indicate  an  encouraging  growth 
and  a  material  increase  annually  both  in  total  quantitj'  and  value. 

NATURAL   GAS. 

There  is  rather  a  wide  variation  in  prices  quoted  for  natural  gas 
because  a  considerable  part  is  used  directly  in  the  fields  for  driving  gas 
engines  and  firing  boilers,  and  is  therefore  not  measured  nor  sold.  Such 
companies  a.s.  have  placed  a  valuation  on  their  returns  to  the  State 
Mining  Bureau  on  the  gas  that  was  thus  used  in  1924  gave  from  3<'-25f 
per  1000  cubic  feet,  at  the  well.  From  the'  totals  shown  in  the  tabula- 
tion below,  the  average  value  for  all  fields  in  1924  works  out  at 
approximately  7.2('.    Approximately  7000  cubic  feet  of  gas  is  equal  to 
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one  barrel  of  oil  in  heating  value,  and  is  so  accounted  for  by  many 
operators.  In  drivinjr  gas  engines  about  4000  cubic  feet  per  24  hours 
are  eonsumetl  by  a  25-li.p  engine,  and  63.700  cubic  feet  per  day  for 
heating  a  70-h.p.  steam  boiler,  which  figures  have  been  utilized  in  com- 
piling the  tabulation  below. 

Natural   Gas  -Consumed'  or   Utilized   for   Fuel.   1924. 

County  M  Cu.  Ft.  Value 

Fiesno    1,430,708  $102,286 

Kern     47,881,308  2,522.551 

Kings 1.480  725 

Los  Angeles 122,838,521  9.191,395 

Orange 29,812,139  2,397,813 

Santa  Barbara 1,643,355  158.836 

Tulare    1,080  540 

Ventura     5,995,760  633,352 

Butte,     Humboldt,     Lake,     Mendocino,     Sacramento,     San 

Joaquin,  San  Luis  Obispo,   Sutter,  Tuba* 317,245  145,642 

Totals     209,921,596     $15,153,140 

*Combined  to  conceal  output  of  a  single  operator  in  each 

The  above  totals  for  1924  compare  with  240.405,397  M  cubic  feet 
valued  at  $15,661,433  in  1923.  which  year  was  nearly  2i  times  the 
quantity  and  more  than  double  the  value  of  1922. 

The  1923  total  of  quantity  was  approximately  one-half  of  the  pre- 
viously recorded  total  for  California  for  the  years  1S88-1922.  inclusive; 
and  the  1923  total  of  value  equaled  41<7f  of  the  total  value  for  the  same 
period.  This  was  due  to  remarkable  increases  in  the  Los  Angeles  and 
Orange  County  fields.  In  1924.  the  quantities  of  natural  gas  utilized 
in  those  two  counties  decreased ;  Kern  and  Ventura  counties  showed 
increases. 

The  compiled  figures  for  1924  received  from  two  of  the  larger  agen- 
cies handling  natural  gas  and  natural-gas  gasoline,  total  somewhat 
higher  than  the  aggreirate  of  the  data  received  direct  by  the  State 
Mining  Bureau  from  the  separate  plants  and  opei-ators.  As.suming 
that  our  list  of  operators  may  have  lacked  some  names,  from  whom  we 
thereby  lacked  returns,  we  have  taken  an  average  of  these  several  sets 
of  figures  as  the  basis  for  the  present  report.  Compared  with  1923. 
there  was  a  decrease  in  Los  Angeles  County  in  the  amount  of  gas  con- 
sumed, owing  to  the  decline  in  oil  production  in  the  older  of  the  new 
fields.  There  was  an  increase  in  gasoline  recovered  from  natural  gas 
because  in  the  newest  two  fields  (Rosecrans  and  Dominguez)  there  was 
a  large  flow  of  gas  but  no  pipe-line  facilities  for  conveying  it  to  the  con- 
suming centers.  In  this  ca.se.  the  gasoline  was  'squeezed'  out  of  a 
portion  and  the  drj-  gas  blown  into  the  air  unconsumed. 

PUMICE. 

The  production  of  pumice  and  volcanic  ash  for  the  year  1924 
amounted  to  4919  ton.s  valued  at  $33,404  and  came  from  properties  in 
Imperial.  Inyo,  and  Kern  counties.  This  is  an  increase  both  in  tonnage 
and  value  over  the  1922  shipments  which  totaled  2936  tons  and  $16,309. 
The  material  from  Imperial  County  is  of  the  vesicular,  block  variety 
and  was  sold  for  abrasive  purposes:  that  from  Inyo  and  Kern  is  the 
volcanic  ash,  or  tuff,  variety  and  was  employed  in  making  soap  and 
cleanser  compounds. 
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SALT. 

Most  of  the  .salt  production  in  California  is  obtained  bj-  evaporatinf;- 
the  water  of  the  Pacific  Ocean,  plants  being  located  on  the  shores  of 
San  Francisco,  Monterey,  and  San  Diego  bays,  and  at  Long  Beach. 
Additional  amounts  are'  derived  from  lakes  and  lake  beds  (including 
some  rock  salt)  in  the  desert  regions,  mainly  in  Kern  and  San  Ber- 
nardino counties.  A  small  amount  of  valuable  medicinal  salts  is 
obtained  by  evaporation  of  the  water  of  Mono  Lake,  Mono  County. 

Distribution  of  the  1924  production  by  counties  was  as  follows: 

County                                                                                                               Tons  Value 

Alameda     189,217  $635,653 

Kern    10,506  44,115 

San   Bernardino    — ! 29,699  99,791 

San  Mateo 52,258  205,176 

Los  Angeles,   Modoc,  Mono,"  Monterey,  San   Diego* 35,120  174,403 

Totals     318,800      $1,159,137 

"Medicinal  salts. 

♦Combined   to  conceal   output   of  a   single   operator   in   each. 

The  above  returns  show  an  increase  both  in  tonnage'  and  value 
over  the  1923  figures,  establishing  a  new  high  record  for  this  industry 
in  California.  There  were  nine'  plants  operating  in  Alameda  County, 
and  a  total  of  twelve  plants  in  the  other  counties  tabulated,  being  an 
increase  of  three  over  the  total  number  operated  in  1923. 

SANDSTONE. 

An  unlimited  amount  of  high-grade  sandstone  is  available  in  Cali- 
fornia, but  the  wide  use  of  concrete  in  buildings  of  everj'  character,  as 
well  as  the  popularity  of  lighter-colored  building  stones,  has  curtailed 
production  during  recent  years  almost  to  the  vanishing  point.  In  1924 
two  counties — ilonterey  and  Ventura — turned  out  6700  cubic  feet 
valued  at  $3,600,  compared  with  7000  cubic  feet  and  .$13,000  in  1923. 
The  main  feature  of  the  loss  since  1914  is  the  closing  of  the  well-known 
Colusa  quarries,  on  account  of  the  competition  of  lighter-colored 
materials.  The  matefial  reported  from  Monterey  County  in  1924  is  in 
reality  an  indurated  shale  of  the  Monterey  series,  of  a  cream-color  and 
utilized  as  a  building  stone. 


The  production  of  .silica  (sand  and  lump  quartz)  in  California  in 
1924  amounted  to  6808  tons  valued  at  $35,0()6,  from  eight  properties  in 
four  counties.  We  combine  these  materials  becau.se  of  the  overlapping 
roles  of  vein  quartz  which  is  rained  for  use'  in  glass  making  and  a,s  an 
abrasive,  and  that  of  silica  sand  which,  although  mainly  utilized  in 
glass  manufacture,  also  serves  as  an  abrasive.  Both  varieties  are  also 
utilized  to  some  extent  in  fire-brick  manufacture. 

A  portion  of  the  tomiaae  of  vein  quartz  in  California  is  utilized  as  a 
foundry  flux  and  for  steel-casting  moulds;  and  part  of  the  1924  output 
was  usefl  for  roofing  and  stueco-dash  granules.  A  portion  of  the  silica 
sold  (both  sand  and  quartz)  is  also  used  in  glazes  for  poi'celain,  pottery 
and  tile,  and  in  the  body  of  the'  ware  to  diminish  shrinkage ;  and  some 
of  the  sand  for  the  preparation  of  sodium  silicate  ('water-glass'). 
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STONE  (miscellaneous). 

'Miscellaneous  stone'  is  the  designation  used  in  the  reports  of  the 
State  Mining  Bureau  a.s  the  title  for  that  branch  of  the  mineral 
industrj-  covering  crushed  rock  of  all  kinds,  paving  blocks,  sand  and 
gravel,  and  pebbles  for  grinding  mills. 

For  the  j^ear  1924,  crushed  rock  registered  gains  both  in  tonnage  and 
value  over  the  preceding  year ;  but  sand  aaul  gravel  showed  a  slight 
decrease.  The  result  was  a  net  gain  for  the  group,  the  1924  total 
value  being  $15,966,380  as  compared  with  $1.5.395,652  in  1923.  Con- 
tinuance of  general  building  work  and  highway  paving  are  in  part 
responsible  as  well  as  hydro-electric  power-plant  installation  and  hai-bor 
protection  (breakwater  and  jetty  construction). 

As  for  some  years  past.  Los  Angeles  County  led  all  others  by  a  wide 
margin  with  an  output  valued  at  $5,923,329  (compared  with  $5,408,803 
in  1923)  I  followed  by  Alameda,  second,  with  $1,158,886;  Del  Norte, 
third,  $721,720:  Contra  I'osta.  fourth.  $646,369;  Sacramento,  fifth, 
$639,811;  Shasta,  sixth,  $587,637;  Riverside,  seventh,  $561,861;  Orange, 
eighth,  $505,932;  followed  in  turn  b}'  Humboldt,  Fresno,  San  Diego, 
Marin,  San  Bernardino,  San  Benito,  Napa,  and  Santa  Clara,  in  the 
order  named,  each  with  a  total  between  a  half  and  a  quarter-million 
dollars. 

Paving  Blocks. 

The  paving  block  industry  has  decreased  materially  of  recent  years, 
almost  to  the  vanishing  point,  because  of  the  increased  construction  of 
smoother  pavements  demanded  by  motor-vehicle  traffic.  Shipments  in 
1924  amounted  to  only  11  il,  valued  at  $935. 

Grinding-Mill   Pebbles. 

Production  of  pebbles  for  tube  and  grinding  mills  began  com- 
mercially in  California  in  1915.  Shipments  in  1924  totaled  434  tons, 
valued  at  $2,969,  a  decrease  from  the  2650  tons  and  $14,936  of  1923. 

Sand  and  Gravel. 

A  considerable  part  of  the  gravel  excavated  is  passed  through  grad- 
ing and  washing  plants,  and  the  material  over  2  inches  in  size  is 
crushed.  Much  of  it  is  utilized  in  concrete  mixtures.  Most  of  the 
gravel  used  for  road  surfacing  and  repairs  as  well  as  that  for  railroad 
ballast  is  creek-run  or  pit-run  material  which  is  spread  upon  the  roads 
without  imdergoing  any  grading  or  washing. 
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The  distribution  of  the  1924  output  of  sand  and  gravel,  by  rouuties, 
is  shown  in  the  following  table : 


County 


Tons  Value 

263,095 


Alameda    80,000  45,500 

Butte    86,124  56,000 

Calaveras    -      " 100,222  75,167 

Colusa    "87,763  48,004 

Contra  Costa   1  279  2,538 

El  Dorado -_ 376,779  262,722 

Fresno    ^ 189,188  41,550 

Glenn    __      233.626  190,109 

Humboldt    59,385  14,958 

Imperial     15,345  4.044 

Kern     '  33,337  11,113 

L.ake    ; "_  240  100 

Lassen    — 3,479,620  1,720,251 

Los  Angeles 43,870  36,000 

Mariposa     15,090  8,462 

Merced     _^ "  5O0  300 

Mono     " b245  896  239,097 

Monterey   -   _" 187,376  151,876 

Napa     ^ 30,262  22,200 

Nevada 516,900  405,932 

Orange   17,433  10,753 

Placer     «14,300  14.500 

Riverside     .350,021  217,159 

Sacramento     -      __  52,688  26,111 

San   Benito -_  _  759,825  241,376 

San    Bernardino    0323  931  306,953 

San  Diego   10,000  5.000 

San    Francisco 155,547  79,504 

San  Joaqum 47  5Y^  28,589 

San    Mateo    66;004  45,777 

Santa    Barbara    217,592  155,053 

Santa   Clara   15,033  13,294 

Santa  Cruz 177,265  197.078 

Shasta    ~     __  ^  292  7,750 

Sierra   21,600  16,000 

Siskiyou     -__-_-_  164,932  69,556 

.Sonoma    119,152  108,050 

Stanislaus    16,435  15.694 

Tehama    1  350  1,240 

Trinity 5900  8,000 

Tulare    n77,4S4  113,763 

Y^''^  -Z:^i^zzz:^:z::z:::^i^^^:^^i:^:zz:zz:zzz:z::^:.^y^^^-      259:997      isi.m 

Amador,"Madera,  Marin.  Mendocino.  Modoc,  San  Luis  Obispo, 

Solani,   Yolo*   ^"^'^'^  ^^'^^-^ 

rpojgig     10,137,805      $6,072,007 

•Combined  to  conceal   output  of  a  single   operator   in   each. 

•Includes  molding  sand. 

'Includes  molding,  blast,  filter  and  roofing  sand. 

Included  in  the  above  is  a  total  of  32,968  tons  of  moldinp;  sand, 
valued  at  $68,10.5  f .  o.  b.  pit,  from  two  operators  m  Sail  Diego  County, 
and  one  each  in  Alameda,  Contra  Costa,  Monterey.  Riverside.^  Sacra- 
mento, and  Ventura.  This  item  is  each  year  assummg  amorg  import- 
ant position  in  the  commercial  mineral  list  of  California.  1  he  1^-6 
molding  sand  figures  totaled  33,194  tons  and  $66,634. 

Crushed    Rock. 

To  list  the  kinds  and  varieties  of  rocks  utilized  commercially  under 
this  heading  would  be  to  run  almost  the  entire  gamut  of  the  classifica- 
tion scale  Much  depends  on  the  kind  available  m  a  given  district.  In 
many  localities,  river-wash  boulders  form  an  important  source  of  such 
material  lu  such  cases,  comliined  crushing  and  washing  pLiufs  obtain 
varying  amounts  of  sand  and  gravel  along  with  the  crushed  s-Vps. 

The  values  given  are  based  upon  the  selling  prices,  f.  o.  b.  cars, 
barges,  or  trucks  at  the  quarry. 
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MUSEUM. 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic- 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America ;  and  contains  not  only  specimens  of  most  of  the  known 
minerals  found  in  California,  but  much  A-aluable  and  interesting 
material  from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men,  and 
prospectors,  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical iise  in  the  economic  development  of  California  "s  mineral  resources, 
the  collection  is  a  most  valuable  educational  a.«set  to  the  state  and  to 
San  Francisco. 

LABORATORY. 

Feaxk  Sanborn,  Mineral  Technologist. 

During  the  past  three  months  a  few  interesting  samples  of  gold  and 
silver  ores  have  been  received  at  the  laboratory,  proving  that  these 
precious  metals  are  still  found  in  new  prospects. 

From  Alpine  County  there  recently  was  received  a  sample  of  rock 
that  would  by  panning  ;s-ield  a  hea-vy  concentrate  in  small  amounts. 
This  concentrate  resembled  a  ruby-like  garnet  in  some  respects.  The 
prospector  requested  an  idelitification  of  this  mineral.  This  ruby-like 
mineral  proved  to  be  ruby  silver,  and  the  sample  contained  a  gold  value 
of  nearly  ten  dollars  per  ton.  although  no  gold  was  visible  in  panning. 
From  the  letter  accompanying  the  sample,  it  would  seem  that  the  pros- 
pect was  never  before  discovered,  and  it  is  possible  that  this  prospect 
may  develop  into  something  of  value. 

From  Calaveras  Countj-  there  was  received  also  a  sample  of  quartz 
containing  considerable  pyrite :  this  sample  would  show  a  small  amount 
of  free  gold  in  panning,  but  an  assay  proved  the  ore  to  contain  gold 
values  in  excess  of  $300  per  ton. 

From  Inyo  and  other  counties  similar  samples  have  been  received. 
The  prospectors  in  each  case  examined  their  pan  concentrates  carefully, 
and  noticing  minerals  that  would  concentrate,  had  them  identified. 

There  are  undoubtedly  many  valuable  gold  and  silver  deposits  still 
remaining  imdiseovered  in  some  of  our  counties.  The  prospectors,  who 
are  good  observers,  will  eventually  find  these  prospects  that  will 
develop  into  good  prodiicing  mines. 

During  the  three-month  period  covered  by  this  report,  1083  samples 
were  received  and  determined  at  the  laboratory  of  the  State  Mining 
Bureau.  The  interesting  counties  of  Inyo.  Alpine.  Mono,  and  San  Ber- 
nardino appear  to  have  fewer  prospectors  seeking  veins  of  the  precious 
metals — gold  and  silver — however.  During  recent  months  there  has 
been  a  notable  ijicrease  in  the  prospecting  for  valuable  aluminum  sili- 
cates and  other  nonmetallic  minerals  and  a  decided  decrea.se  in  the' 
search  for  sold  and  silver. 
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LIBRARY. 

FoEEST   L.    Campbell,    Librarian. 

In  addition  to  the  numei'ous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neees- 
sarj'  assistance. 

OFFICIAL   PUBLICATIONS   RECEIVED. 
Governmental. 

U.  S.  Geological  Survey  : 

Mineral  Resources  of  the  United  States : 

Bauxite  and  Alumimim  in  1924. 

Gold,  silver,  copper,  lead,  and  zinc  in  Xcw  Mexico  and  Texas  in  1023. 

Fuller's  Earth  in  1924. 

Peat  in  1924. 

Petroleum  in  1924. 

Summary  Report  of  Mineral  Resources  in  1924. 

Cadmium  in  1923-1924. 

Quicksilver  in  1924. 

Tin  in  1924. 
Bulletin   No.  781-A — Paleozoic  Formations  Penetrated  by  Wells  in  Tishominu'o 

County.  Northeastern  Mi.ssissippi.     Bv  M.  N.  Branilette. 
Bulletin   No.  766— Spirit     Levelins     in   'California.     1876-1923.       By     C.     IT. 

Birdseye. 
Bulletin  773-E— Geology  and  Gold  Placers  of  the  Chandalar  District.  .Vlaska. 

By  J.  B.  Mertie,  Jr. 
Water  Supply  Paper  No.  .545 — Hudson     Bay    and     Upper    Mississippi     River 

Basins. 
Water  Supply   I'aper  No.  .")29 — Part  IX,  Colorado  River  Basin. 
W;iter  Supply  Paper  No.  499— The     P.-ipa^o     Conntrv,     .\rizonn.       Bv     Kirk 

Bryan. 
U.  S.  Bureau  of  Mines: 

Bulletin   No.  23") — Mine   Timher,   Its   Selection,    Storage,  Treatment    and    Use. 

By  R.  R.  Horner. 
Bulletin  No.  222— The  Metallurgy  of  Quicksilver.     By  L.  H.  Duschak. 
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Bulletin  Xo.  231 — Investigation  of  Toxic  Gases  from  Mexican  and  Other  Hi:;li 

Sulphur  Petroleums  and  Products. 
Bulletin  No.  237 — Tests  of  a  Large  Boiler  Fired  with  Powdered  Coal. 
Bulletin  Xo.  247 — Sources  of  Limestone,  Gypsum  and  Anhydrite  for  Dusting 

Coal  Mines  to  Prevent  Explosions. 
Technical   Paper  Xo.  373 — The  Pyrotannic  Acid  Method   for  the  Quantitative 
Determination  of  <"arbon  Monoxide  in  Blood  and  in  Air.     By  R.  R.  Sayers. 
Reports  of  Investigation  : 

Serial  Xo.  2603 — Coal-Miue  Fatalities  in  May.  1925.     By  W.  W.  Adams. 
Serial  Xo.  26Vt4 — Present   Trend   in    Flotation    Flow-Sheets   and    Classifica- 
tion of  Flotation   Feed.     By  A.   TV.  Fahrenwald. 
Serial  Xo.  2695 — Additions,  Removals  and  Changes,  in  Permissible  List  of 
Explosives,  from  January  1,  1925,  to  June  30,  1925.    By  J.  E.  Crawshaw. 
Serial  Xo.  2696 — Consumption   of   Explosives   in   May,   1925.     By  W.    W. 

Adams. 
Serial  Xo.  2697 — Methods     of     Increasing     Lump-Coal     Production,     wiili 
Especial  Reference  to  Southern  Illinois.     By  W.  E.  Tiffany  and  J.   .1. 
McKitterick. 
Serial  Xo.  269S — Barium  Polysulphide  in  Sulphidizing  Oxide  Ores  for  Flo- 
tation.    By  E.  S.  Leaver  and  H.  M.  Lawrence. 
Serial  Xo.  2699— Coal-Mine  Fatalities  in  June,  1925.    By  W.  W.  Adams. 
Serial  Xo.  2700 — Present    Status    of    Differential    Flotation.      By    A.    \V. 

Fahrenwald. 
Serial  Xo.  2701 — Consumption    of    Explosives,    June,    1925.      By    W.    W. 

Adams. 
Serial  Xo.  2702 — Coal-Mine  Fatalities  in  July,  1925.    By  W.  W.  Adams. 
Serial  Xo.  2703 — ^Twelfth  Semi-Annual  Motor  Gasoline  Survey.     By  I.  X. 

Beall.  H.  M.  Thome  and  John  Devine. 
Serial  Xo.  2704 — Welfare  and  Safety  in  Connection  with  Mining  in   Utah. 

By  Dr.  A.  L.  Murray. 
Serial  Xo.  2705 — Calcium-Sulphate    Retarders   for    Portland    Cement.      By 

Ernest  E.  Berger. 
Serial  Xo.  2706— Consumption   of   Explosives  in   July,   1925.     By   W.   AY. 

Adams. 
Serial  Xo.  2707— Coal-Mine  Fatalities  in  August,  1925.    By  W.  W.  Adams. 
Serial  Xo.  2708 — Miscellaneous  Analyses  of  Foreign  Coals. 
I'.  S.  Coast  and  Geodetic  Survey.     Magnetic  Declination  in  Xorth   Carolina   in 

1925. 
V.  S.  Department  of  Agriculture.     Soil  Survey  of  Tucker  County,  AVest  Virginia. 

By  S.  W.  Phillips. 
Alabama  Geological  Survey.     Bulletin  Xo.  29 — Statistics  of  the  Mineral  Produc- 
tion of  Alabama  for  1923. 
California  Bureau  of  Labor  Statistics.    21st  Biennial  Report.  1923-1924. 
California  Department  of  Public  Works.     Rei)ort  of  the  Division  of  Engineering 
and  Irrigation  of  the  State  of  California  to  Accompany  the  Second  Biennial 
Report,  Xov.  30.  1924. 
Colorado  Bureau  of  Mines.    Annual  Report  for  1924. 
Illinois  State  Geological  Survey.     Bulletin  Xo.  28 — Preliminary  Report  on  Coal 

Stripping  Possibilities  in  Illinois.     By  H.  E.  Culver. 
Michigan    Geological    Surrey.      Production    and    Value    of   Mineral    Products    in 

Michigan  for  1923  and  Prior  Years. 
Xebraska  State  JIuseum : 

Bulletin  Xo.  1 — A  Preliminary  Report  of  the  Xebraska  State  Museum. 
Bulletin  Xo.  2 — Elephas  Scotti — A  Xew  Primitive  Mammoth  from  Xebraska. 
Bulletin  Xo.  3 — Prosthennops    Xiphodonticus — A    New    Fossil    Peccary    from 

Xebraska. 
Bulletin  Xo.  4 — An  American  Fossil  Giraffe. 
Bulletin  Xo.  i5 — Mangane.<!e  Fulgarites. 

Bulletin  Xo.  (! — Xotes  on  Xebraska  Fulgarites.     By  E.  H.  Barbour. 
Bulletin  No.  7 — Sand  Fulgarities  from  Xebraska.     By  A.  E.  Anderson. 
Tennessee  Division   of  Geology.     Bulletin   Xo.  35 — Administrative   Report   of  the 

State  Geologist.  1923  to  1924. 
Virginia  Geological  Survey.     Bulletin   Xo.  11 — The  Physiography  of  the  Upper 
James  River  Basin  in  Virginia.     Bv  F.  J.  Wright. 
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Australia,  Commonwealth  of: 

Reiwrt  of  Petroleum  Investigations  Made  in  New  South  Wales. 
The  Possibility  of  Oil  Discovery  in  Queensland. 
Canada  Department  of  Mines  : 

Geological  Snrvey  Summary  Report,  1924,  Part  A. 
Bituminous  Sands  of  Northern  Alberta-Sidney.     By  C.  Ells. 
Ontario  Department  of  Mines : 
Vol.  XXXIir,  Part  VI.  1924. 
Vol.  XXXIII.  Part  VII.  1924. 
Bulletin  Xo.  51 — Preliminary  Report  on  the  Mineral  Production  of  Ontario  in 

1923. 
Bulletin  Xo.  .53 — Preliminary  Report  on  the  Mineral  Production  of  Ontario  in 

1924. 
Press  Bulletin — Mineral  Production  of  Ontario.  Jan.  1  to  June  30,  192.5. 
32d  Annual  Report  of  the  Ontario  Department  of  Mines,  Part  I,  192.3,  Part 
IV.  1923. 
.Scientific  and  Industrial  Research  Council  of  Alberta.     Fifth  Annual  Report. 
Finlands.  Commission  Geologique  de  : 

Xo.  72 — Das  Gebiet  Der  Alkaligesteine  von   Kulajani   in   Xordfinnland.     By 

Victor  Hackman. 
Xo.  7.3 — Uber  das  .Totnische  Gebiet  von  Satakunta.     By  A.  Laitakari. 
Great  Britain.  Geological  Suney  of : 

Vol.  XXX — Copper  Ores  of  the  Midlands  Wales,   the  I.ake  District  and   the 

Isle  of  Man. 
Summary   of   Progress   of   the   Geological    Survey   of   Great    Britain   and    the 
Museum  of  Practical  Geology  for  1924. 
.Japan.   Tohoku   Imperial   University,   Sendai.     Vol.    VII,    X^o.   3,   Second    Series 

( Geology  • . 
Japan  Imperial  University.     Journal  of  the  Faculty  of  Science.    Vol.  I,  Part  I. 
Queensland.  Royal  Society  of :  Proceedings  of.  for  192.5.  Vol.  XXXVI. 
Russia  Institute  of  Economic  Mineralogy  and  Petrigraphy.  Transactions  of : 
Xo.  49 — Recent  Problems   in   Working   Colored   and   Precious    Stones.      By    \. 

Fersman. 
So.  (Jl— The  Carbon  Scrap  Process.     By  G.  L.  Sakharoff. 
Xo.  06 — The    Mineral    Composition    of    the    Skeletons    of    Some    Invertebrates 

from  Barents  and  Kara  Seas.    By  .T.  V.  Samol. 
Xo.  7.3 — On  the  Obtainment  of  Sodium  Chromate.    By  N.  F.  .Tou.shvith. 
Xo.  74 — The  Deposits  of  the  Radium  Ore  in  the  Fergana  District.     By  .\.  K. 

Fersman. 
Xo.  77 — The  Xatural  Iron  Dyes.     By  I.  Kourbatoff. 
Xo.  St) — The  Investigation  of  Kolchoeg-Alumin. 
Xo.  SS — \  Sketch  of  the  Localities  of  Colored  Stones  in  .Southeast  Transbaikal 

District.    By  P.  P.  Soustzinsky. 
Xo.  90 — The  Genetic  Relations  of  Deposits  of   Ore   in  the   Krivoy   Rog.      By 

P.  Piatnitsk.v. 
Xo.  92 — Deposits  of  Silica  of  Organic  Origin.     By  .J.  V.  Samol. 
Sweden.  The  University  of.     Vol.  XVII — The  Trilobites  of  the  Leptaena  Lime- 
stone in  Dalame.    By  Elsa  Warburg. 
Uruguay.    Institute  de   Geologia   and   Perforaciones.     Boletin   7 — Las   Esquestos 
Bituminosos  de  Cerro  Largo  y  Los  Ensayos  Practicados  en  el   Laboratorio  d< ! 
Instituto  en  1917.    By  .1.  Wanters. 

Societies  and   Educational   Institutions. 

California.  I'niversity  of  : 

Vol.  15.  Xo.  11 — A  Contribution  to  the  Paleontology  of  the  Martinez  Eocene 
of  California.     By  R.  X.  Xelson. 

X'o.  10 — Geology  of  the  Hydrographic  Basin  of  the  Upper  Santa  Tnez  River, 
California.     By  R.  X^  Nelson. 
.Missouri   School   of   Mines   and   Metallurgy.      Vol.   S,    Xo.    1 — Reduction    of   Zinc 

Oxide  by  Carbon.    By  G.  A.  ZoUer. 
University  of  Missouri : 

A  Treatise  on  Missouri  Clays. 

A  Study  of  Reinforced  Concrete  Dams.     By  Elmo  G.  Harris. 
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American  PUilosophical  Society.     Vol.  LXIV,  No.  2. 
Mining  and  Metallurgical  Society  of  America  : 

Bulletin  Xo.  IT.'i — Reix>rt  of  the  Snbconimitee  on   Vanadium. 

Bulletin  Xo.  17C> — Special    Iteport    on    Supply.    Cousiiuiption    and    Stocks    of 

Petroleum   (Crude  and  Kefined)   in  the  United  States. 
Bulletin  Xo.  177 — Progress   Report   of   the   Committee   on   Antimony   and    the 

Committee  on  Foreign  and  Domestic  Mining  Policy. 
Bulletin  Xo.  178 — Report  of  the  Subcommittee  on  Tungsten. 
Officers.  Members  and  Committees. 
Smithsonian  Institution,  The — Annual  Report,  1923. 
U.  S.  Xational  Museum,  Proceedings  of  the — Vol.  65. 

Topographic   Maps. 

Alaska.  17  by  24  inches.  Burris  Park,  Cal. 

Aransas  Pass,  Texas.  Lethent.  Cal. 

Belmont.  Xew  York.  Maysville.  Mo. 

Cub  Run.  Kentucky.  Peterstown.  \V.  Va.-Va. 

Herscher,  Illinois.  Pilot  Knob.  Colo. 

Irasburg,  Vermont.  Plattsburg  Mo. 

Ijanai.  Hawaii.  Quincy,  111. -Mo. 

Leitchlield.  Kentucky.  Raymond,  Illinois. 

Acord  Lakes.  Utah.  Taylorville,  Illinois. 

Altenburg.  Mo.-Ill.  Gower,  Mo. 

Attean.  Maine.  Harrisburg,   III. 

Buck  Hill,  Te.i;as.  Hiawatha,  Utah. 

Cambridge  Springs,  Pa.  Lobelia,  W.  Va. 

Carlinville,  111.  Marlinton,  W.  Va. 

Castle  Dale,  Utah.  Oso  Creek,  Texas. 

Corpus  Christi,  Texas.  Robstown.   Texas. 

Danville,  Va,-X.  C.  Sawtelle,  Cal. 

Delaware,  Ohio.  .Scofield,  Utah. 

Elgin,  HI.  Spring  Lick,  Ky. 
Sunland,  Cal. 

Current  Magazines  on  File. 

For   the   convenience   of   persons   wishing  to   consult  the   technical 
magazines  in  the  reading  room,  a  list  of  tho.se  on  file  is  appended : 

American  Petroleum  Institute,  Xew  York. 

Architect  and  Engineer.  San  Francisco. 

Arizona  Mining  Journal.  Phoenix.  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement.  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical  Engineering  and  Mining  Review.  London.  England. 

Engineering  and  Mining  Journal-Press,  Xew  Y'ork. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  Xews,  Los  Angeles,  California. 

Graphite.  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  Xew  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record.  Vancouver,  B.  C, 

Mining  and  Oil  Bulletin,  Los  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and  Gas  Journal,  Tulsa.  Oklahoma. 

Oil  and  Gas  Xews,  Kansas  City. 

Oil  Xews.  Galesburg,  Illinois. 

Oildom,  Xew   York. 


LIBRARY.  593 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Jourual,  New  York. 

Oil  Weekly,  Houston,  Te,\as. 

Petroleum  Age,  New  York. 

Petroleum  Record,  I^os  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining  Journal,  Brisbane,  Australia. 

Rock  Products,  Chicago,   Illinois. 

Safety  News,  Industrial  Accident  Commission,  San  Francisco. 

Salt  Lake  Mining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library : 
Amador  Dispatch,  Jackson,   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 
Barstow  Printer,  Barstow,  Cal. 
BIythe  Herald,  Blythe,  Cal. 

Bridgeport   Chronicle-Union,  Bridgeport,   Mono   Co.,   Cal. 
Calaveras  Prospect,  San  Andreas,  Cal. 
California  Oil  World,  Los  Angeles,  Cal. 
Cloverdale  Reveille,  Cloverdale,  Cal. 
Colusa  Daily  Sun,  Colusa,  Cal. 
Daily  Commercial  News,  San  Francisco,  Cal. 
Daily  Midway  Driller,  Taft,  Cal. 
Del  Norte  Triplicate,  Crescent  City,  Cal. 
Exeter  Sun,  Exeter,  Cal. 
Gateway  Gazette,  Beaumont,  Cal. 
Goldfield  News,  Goldfield,  Nevada. 
Guerneville  Times,  Guerneville,  Cal. 
Healdsburg  Enterprise,  Healdsburg,  Cal. 
Humboldt  Standard,  Eureka,  Cal. 
Inyo  Independent,   Independence,  Cal. 
Inyo  Register,  Bishop,  Cal. 
lone  Valley  Echo,  lone,  Cal. 
Lake  County  Bee,  Lakeport,  Cal. 
Mining  and  Financial  Record,  Denver,  Colo. 
Mining  Topics,  San  Francisco,  Cal. 
Mountain  Democrat,  Placerville,  Cal. 
Mountain  Messenger,  Downieville,  Cal. 
Nevada  Mining  Press,  Reno,  Nevada. 
Oatman  Mining  News,  Oatman,  Arizona. 
Oregon  Observer,  Grants  Pass,  Oregon. 
Oroville  Daily  Register,  Oroville,  Cal. 
Petroleum  Reporter,  Taft,  Cal. 
Placer  Herald,  Auburn,  Cal. 
Plumas  Independent,  Quincy,  Cal. 
Plumas  National  Bulletin,  Quincy,  Cal. 
Randsburg  Times,  Randsbui'g,  Cal. 
San  Diego  News,  San  Diego,  Cal. 
Shasta  Courier,  Redding,  Cal. 
Siskiyou  News,  Y'reka,  Cal. 
Stockton  Record,  Stockton,  Cal, 
Tuolumne  Prospector.  Tuolumne,  Cal. 
Ventura  Daily  Post,  Ventura,  Cal. 
Weekly  Trinity  Journal,  Weaverville,  Cal. 
Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  ]\Iixixg  in  Califorxia  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mixing  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  ^Mineral  Notes.' 


EMPLOYMENT    SER\nCE.  595 

EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefl3'  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salarj'  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegrapliie  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervi.sory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supph'  common  mine  and  mill  labor. 

A  list  of  current  applications  for  po.sitions  and  'pasitions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  emplojers  and  emploj-ees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilitias  afforded. 

POSITIONS  WANTED. 

ol-21     Field  geology  or  top"  graiihic  work.     Eigbtf-en  months'  exijerience,  geological, 

mapping,  etc.     Age  26.     Single.     References.     Salary  open. 
.j1-22     Field  geology  or  topographic  work.     Experience  as  instrument  man.     Age  21. 

Single.     References.     Salary  open. 
.';l-23     Superintendent  or  manager.    Twenty-one  years'  experience  as  superintendent 

and  manager  at  large  copper  and  zinc  mines,  and  general  exploration  work. 

Age  43.     Harried.     References.     Salary  open. 


BL'KKAT-    r'lI'.I.KATKiXS. 


PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  tlu'  past  i'ortj'-four  yeare,  in  cariyiug  inU  tlie  provisions  of 
tlie  organic  act  creating  the  California  State  -Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco ;  Siin  Finance  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria ;  Santa  Paula ;  Coalinga ;  Taf t ;  Baker.sfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 

**Fiist   .\nnual  Report  of  the  State  Mineralogist,   18S0,  43  pp.     Henry   G. 

Hanks 

•*Second  Annual  Report  of  the  State  Mineralogist.  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

**Thir(l  .\uunal  Report  of  the  State  Mineralogist.  1883,  111  pp.,  21  illustra- 
tions.    Henry   G.   Hanks 

**Fourth  Annual  Report  of  the  State  Mineralogist.  1884.  410  pp.,  7  illustra- 
tions.    Henry   G.   Hanks 

**Fifth  Annual  Report  of  the  State  ilineralogist.  1S8.5,  2.34  pp..  lo  illustra- 
tions. 1  geological  map.     Henry  G.  Hanks 

**Sixth  Annual   Report  of  the  State  Mineralogist,  Part  I.  1886,  14.5  pp.,  3 

illustrations.  1  map.     Henry  G.   Hanks 

**Part  n.  1SS7.  222  pp..  36  illustrations.     William  Irelan.  Jr 

**Seventh  Annual  Report  of  the  State  Mineralogist,  1SS7.  31.5  pp.     William 

Irelan.  Jr.   

**Eighth  Annual  Report  of  the  State  Mineralogist.  1888,  948  pp.,  122  illustra- 
tions.     AYilliam   Irelan.   Jr 

**Xinth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 
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Asterisks  (•♦)  indicate  tlie  publication  is  out  of  print. 

Price 
**Teuth  Auuual  Report  of  tbe  State  Mineralogist.  1S90,  983  pp.,  179  illustra- 
tions. 10  maps.     William  Irelau.  Jr 

Eleventh  Report   (First  Biennial)   of  the  State  Mineralogist,  for  tbe  two 
jears   ending   September  1.5,   1S92,  612   pp..   73  illustrations,  4  maps. 

William  Irelau.  Jr 51.00 

**T\veIfth  Report   (Second  Biennial)   of  tbe  State  Mineralogist,  for  the  two 
years  ending  September  15,  1S94,  541  pp.,  101  illustrations.  5  maps. 

J.  J.  Crawford 

**Thirteentb  Report   (Third  Biennial)  of  tbe  State  Mineralogist,  for  the  two 
rears   ending   September   15,   1S96,   726  pp.,   93  illustrations,   1  map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,    Biennial    Period,   1913-1914, 

Fletcher  Hamilton  : 
**Miues  and  Mineral  Resources.  Amador.  Calaveras  and  Tuolunme  Counties, 

172  pp.,   paper _ 

Mines  and  Mineral  Resources.  Colusa.  Glenn,  I^ke,  Marin,  Xapa,  Solano, 

Sonoma  and  Yolo  Counties,  20S  pp..  paper ..'tO 

Mines    and    Mineral    Resources,    Del    Xorte,    Humboldt,    and    Mendocino 

Counties.  .59  pp..  paper .2.5 

**Mines   and   Mineral    Resources,   Fresno,   Kern,   Kings,   Madera,'  Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties, 

113   pp..    paper .35 

**Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinit.v    Counties, 

ISO   pp..  paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913— 
1914,  Fletcher  Hamilton.  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne.  Colusa.  Glenn.  Lake.  Marin,  Xapa.  Solano.  Sonoma. 
Tolo,  Del  Xorte,  Humboldt.  Mendocino.  Fresno.  Kern.  Kings,  Madera, 
Marii)0sa,  Merced,  San  Joaquin.  Stanislaus.  San  Diego.  Imperial. 
Shasta.    Siskiyou,    and    Trinity    Counties.    974    pp.,    27.5    illustrations. 

cloth    2.(KI 

Chapters   of   the    State   Mineralogist's    Report,   Biennial    Period,    191.5-1916. 

Fletcher  Hamilton : 
**Mines  and  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  176  pp.. 

paper    

'''Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc.  Sutter,  and  Tehama 

Counties.  91   pp.,   paper 

Mine.s  and  Mineral  Resources.  El  Dorado,  Placer,  Sacramento,  and  Yuba 

Counties.  19S  pp.,  paper .65 

Mines   and    Mineral    Resources.   Monterey.    San    Benito.    San    Luis   Obispo. 

Santa  Barbara,  and  Ventura  Counties.  1S3  pp..  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties. 

136   pp..    paper .50 

'  *Miues  and  Mineral  Resources.  San  Bernardino  and  Tulare  Counties,  1S6  pp.. 

paper    

Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916.  Fletcher  Hamilton.  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine.  Inyo, 
Mono,  Butte.  Lassen,  Modoc.  Sutter.  Tehama.  Placer,  Sacramento, 
Y'uba.  Los  Augeles.  Orange.  Riverside.  San  Benito.  San  Luis  Obispo. 
Santa  Barbara.  Ventura,  San  Bernardino  and  Tulare  Counties.  990  pp., 

413  illustrations,  cloth 3.75 

Chapters    of    tbe    State    ilineralogist's    Report.    Biennial    Period    1917-191S. 
Fletcher  Hamilton : 

Mines  and  ilineral  Resources  of  Xevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Piumas  County,  ISS  pp..  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County.  144  pp..  paper .50 

Seventeenth   Report   of  the   State   Mineralogist.   1920.   Mining  in   California 

during  1920,  Fletcher  Hamilton  ;  562  pp.,  71  illustrations,  cloth 1.75 
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Price 
Eighleentli    Report   of   the   State   Mineralogist,   1922,   Mining   in   California, 
Fletclier  Hamilton.     Chapters  published  monthly  beginning  with  Jan- 
uary, 1922: 
** January,  **Febniary,  March.  April,  May,  June,  July,  August,  September, 

October,   November,   December,   1922 l'"ree 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist.  'Mining  in  California.' 
Fletcher   Hamilton   and   Lloyd   L.   Root.     January,   February,   March. 

September,  1923 l''ree 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California," 
Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October. 

1924.  per  copy $0.2.j 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist,    'Mining    in 
California,'  Lloyd  L.  Root.    Published  quarterly,  January,  April,  July, 

October.  1925,  per  copy .25 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 
Chapters  of  State  Oil  aud  Gas  Supervisor's  Report : 

Summary  of  Operations — California  Oil  Fields,  July,  191S,  to  March,  1919 

(one  volume)    Free 

Summary   of   Operation.s — California    Oil    Fields.      Published    monthly,    begin- 
ning April,  1919: 
**April,  **May,  June.  **July,  **August,  **September,  **October,  November, 

**December,  3919  ___! Free 

January,  February,  March,  April,  **May,  June,  July,  **August,  September, 

October.  November,  December,  1920 Free 

January,    **February,    **March,    **April,    May,    June.    **July,    August, 

**September,  **October,  **November,  **December,  1921 Free 

January.    February.    March,    April,   May.   June,   July,    August,    September, 

October,   November,   December,  1922 Free 

January.   February,   March,   April,   May.   June,   July,   August,    September. 

October,  November,  December,  1923 Free 

January,    February,    March,    April,    May,    June,    July.    August,    September, 

October.    November.    December,    1924 Free 

.January.   February.  March.  April.  May.   June,   1925 Free 

BULLETINS. 
Asterisks    (••)    Indicate   the   publication   Is   out  of   print. 

♦■■"Bulletin  No.  1.     \   Description   of   Some  Desiccated   Human   Remains,  by 

Winslow  Anderson.     188S,  41  pp.,  6  illustrations 

**Bulletin  No.  2.     Methods   of  Mine  Timbering,    by    W.    H.    Storms.     1894. 

58  pp.,  75  illustrations 

♦♦Bulletin  No.  3.     Gas  and  Petroleum  Yielding  Formations  of  Central  Valley 

of  California,  by  W.  L.  Watts.     1894,  100  pp.,  13  illustrations.  4  maps-     

♦♦Bulletin  No.  4.     Catalogue  of  Californian  Fossils,  by  J.  G.  Cooper,  1S94, 

73  pp.,  07  illustrations.     (Part  I  was  published  in  the  Seventh  Annual 

Report  of  the  State  Mineralogist,  1887.) 

♦♦Bulletin  No.  5.     The  Cyanide  Process,  1894,  by  Dr.  A.  Scheidel.     140  pp., 

46  illustrations 

Bulletin  No.  6.     California  Gold  Mill   Practices,   1895,  by  E.   B.   Preston, 

85  pp.,  40  illustrations .50 

♦♦Bulletin  No.  7.     Mineral    Production    of    California,    by    Counties    for    the 

year  1894,  by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  No.  8.     Mineral    Production    of   California,    by    Counties    for   the 

year  3895,  by  Charles  G.  Y'ale.     Tabulated  sheet 

♦♦Bulletin    No.   9.     Mine   Drainage.  Pumps,   etc.,   by   Hans  C.   Behr.     1896, 
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♦♦Bulletin  No.  39.     Mineral  Production  of  California,  by  Counties,  for  1904. 

by  Charles  G.  Tale.     Tabulated  sheet 1 . 
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♦♦Bulletin   No.   68.     ilineral   Production   for  1913,   with   County   Maps   and 
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Bulletin  Xo.  91.     Minerals  of  California,  bv  Arthur  S.  Eakle.  1923,  328  pp., 
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Bulletin   Xo.  93.     California  Mineral  Production  for  1922,  by  Walter  W. 
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**Preliminary  Report  Xo.  2.     Xotes  on  Damage  by  Water  in  California  Oil 

Fields.  March,  1914.     By  R.  P.  McLaughlin.     4  pp 
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♦♦Catalogue  of  West  Xorth  American  and  Many  Foreign  Shells  with  Their 
Geographical  Ranges,  by  .7.  G.  Cooper.  Printed  for  the  State  Mining 
Bureau,  April,  1894-__— 

♦♦Report  of  the  Board  of  Trustees  for  the  four  years  ending  September,  1900. 

15    pp.      Paper 
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••Map  of  Trinity   County   

'•Map  of  Tuolumne  Count.v 

Geological  Map  of  Inyo  County,    Scale  1  inch  equals  4  miles ,G0 

Map  of  California  accompanying  Bulletin  No.  S9,  showing  generalized  classi- 
fication  of  land  with   regard   to  oil   possibilities.     Map  only,   without 

Bulletin    I .25 

Geological  Map  of  California,  1916,  Scale  1  inch  equals  12  miles.  As 
accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy and  geograph.v.  Shows  railroads,  highways,  post  offices  and  other 
towns.  First  geological  map  that  has  been  available  since  1S92,  and 
shows  geology  of  entire  state  as  no  other  map  does.     Geological  details 

lithographed  in  2,3  colors.     Mounted 2,50 

Topographic   Map   of   Sierra    Nevada   Gold   Belt,   showing   distribution    of 

auriferous  gravels.     In  4  colors ..50 

OIL    FIELD    MAPS. 

These    maps    are    revised   from    time    to    time    as    development    work 
advances  and  ownerships  change. 

Map  No.     1 — Sargent.  Santa  Clara  County .50 

Map  No.     2 — Santa  Maria,  including  Cat  Canyon  and  Los  Alamos .75 

Map  No.     3 — Santa  Maria,  including  Casmalia  and  Lompoe .75 

Map  No,     4 — Whittier-Fullerton,    including    Olinda,    Brea    Canyon.    Puente 

Hills,  East  Co.vote  and  Richfield .75 

Map  No.     5 — Whittier-Fullerton,     including     Whittier,     West     Coyote,     and 

Montebello .75 

Map  No.     C — Salt  Lake.  Los  Angeles  County .75 

Map  No.     7 — Sunset  and  San  Emido  and  Kern  County .75 

Map  No.     S — South  Midway  and  Buena  Vista  Hills,  Kern  Count.v ,75 

Map  No.     9 — North  Midway  and  McKittrick.  Kern  County .75 

Map  No.  10 — Belridge  and  McKittrick.  Kern  County ,"5 
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OIL  FIELD   MAPS— Continued. 

Price 

.Map  Xo.  11 — Lost  Hills  and  North  Belridge,  Kern  County .75 

Map   No.  12 — Devils    Den,   Kern   County .75 

.Map   No.  13 — Kern   River.   Kern  County $0.75 

.Map  So.  14 — Coalinga,  Fresno  County 1.00 

.Map  .\o.  1.5 — Elk  Hills,  Kern  County .75 

.Map  No.   10 — Ventura-Ojai,  Ventura  County .75 

Map  No.  17 — Santa  Paula-Sespe  Oil  Fields,  Ventura  County .75 

.Map  No.  IS— Piru-Simi-Newhall   Oil   Fields .75 

.Map  No.  19 — Arroyo  Grande.  San  Luis  Obispo  County .75 

Map  No.  20— r>ong  Beach   Oil   Field 1.00 

.Map  No.  21 — Portion  of  District  4.  Showing  Boundaries  of  Oil  Fields,  Kern 

and   Kings  counties .75 

Map  No.  22 — Portion    of    District   3,    Showing    Oil    Fields,    Santa    Barbara 

County   .75 

Map  No.  2.J — Portion    of    District    2,    Showing    Boundaries    of   Oil    Fields, 

Ventura  County  .75 

Map  No.  24 — Portion  of  District  1,  Show-ing  Boundaries  of  Oil  Fields,  Los 

Angeles  and   Orange  counties .75 

Map  No.  20 — Huntington  Beach  Oil  Field .75 

Map  No.  27 — Santa  Fe  Springs  Oil  Field .75 

Map  No.  2S — Torrance.  Los  Angeles  County .75 

Map  No.  29 — Dominguez,    Los    .\ngeles    County 1.00 

Map  No.  30 — Rosecrans,  Los  Angeles  County 1.00 

Map  No.  31 — Inglewood.  Los  Angeles  County .75 

DETERMINATION    OF    MINERAL    SAMPLES. 

Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
sent  to  the  Bureau  for  identification,  and  the  same  will  be  classified  free  of  charge. 
No  samples  will  be  determined  if  received  from  points  outside  the  state.  It  must  be 
understood  that  no  assays,  or  quantitative  determinations  will  be  made.  Samples 
should  be  in  lump  form  if  possible,  and  marked  plainly  with  name  of  sender  on 
outside  of  package,  etc.  No  samples  will  be  received  unless  delivery  charges  are 
prepaid.  A  letter  should  accompany  sample,  giving  locality  where  mineral  was  found 
and    the    nature    of   the    information    desired. 
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A.  B.  (J.  Gem  Mine 362 

Abe  Lincoln  Placer  Mine 462 

Abel.  W.  Cook  Placer  Mine 462 

Acachuma  Mine LII'IT  542 

Adjudicated  mining  terms  and  phrases 77-121 

Administration  Division : _  122' 258   397   573 

Mails  and  files 1221  258,'  39?!  573 

New  publications 122,  258,  397   573 

Personnel 122,  258,  397,  573 

Advance  Mme _ .__     430 

Ager  Coal  Mine I_.""'_II.".I '_  425 

Agricultural  lime : 

in  San  Diego  County 372 

in  Ventura  County 240 

Alameda  County,  Oil  field  development  in I.'"I_  563 

Aldrich  and  Hegler  Mine 453 

Alice  and  Modoc  Mine "I"  532 

.\lisal  Ranch  Deposit 42,  56 

Alta  Cab'fornia  M  ine 287 

Alviso  and  Sunshine  Claims 507 

Amblygonite  (see  Lithia). 

American  Asbestos  and  Manufacturing  Company 164 

Asbestos  Products  Company 164 

Encaustic  Tiling  Company 358_  375 

Gold  Dredging  Company I62',  191 

Lithia  and  Chemical  Company ^ '  374 

Pottery  Company 354 

River  Sand  and  Gravel  Company 16 

Ames  Copper  Prospect 427 

Prospect 431 

Analysis; 

of  amphibolite  schist  from  Calaveras  County 169 

of  clay  from  El  Cajon  Kaolin  Deposit 354 

of  clay  from  Loof burrow  Deposit " ""  302 

of  coal  from  Humboldt  County ._  .  _ .  .303,  304 

of  dolomite  from  Aumaier  and  Roderjuez  deposit '  513 

of  granite  from  McKoou  Silver-gray  Granite  Quarry 36^ 

of  iron  ore  from  McICinney  Iron  Mines 521 

of  liinest-one  from  Humboldt  County I  318 

of  limestone  from  Tassajero  Group 522 

of  hmestone  from  Ventura  County 239,  240 

of  mineral  water  from  springs  of  Santa  Barbara  County 554^556 

of  natural  cement  rock  from  Ventura  County 240 

of  ore  from  Friday  Mine 352 

of  quartz  from  Hammond  Property .......  217 

of  salts  from  Soda  Lake 536 

of  silver-gray  granite  from  Eucalj-ptus  Ranch  Quarry 365 

of  Ventura  Velvet  Molding  sand 241 

of  volcanic  ash  from  Weatherby  Ranch 324 

of  water  from  Buckman  Springs 381 

of  water  from  El  Granito  Mineral  Springs _..._  381 

of  water  from  Merr>-  Hill  Mineral  well 525 

of  water  from  Xuvida  Mineral  Spring " _..   382 

of  water  from  Warner's  Hot  Spring 382 

ancient  channels  of  the  Duncan  Canyon  Region : 

Placer  Coimty 275-280 

map  of 276 

mines 276-280 

topography  and  geology 276 

Anderson  Placer 462 

Anderson  &  Hardison  Pressed  Brick  Company 237 

Angels  Greenstone  Company 168 

Marble  Quarrj* ^ I 168 

Antimony: 

in  Merced  Comity 175 

in  San  Luis  Obispo  County 504 

Antone  Sandstone  Quarry 497 

Apex  Mine . 144 

Mining  Company I44 
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Arastia  Flat  Group  of  Claims 5-° 

Argilla  Group  of  Claims -^^ 

Aiington  and  Putman  Gravel  Pit i-"" 

Arroyo  La  Cruz  deposit ''    ' 

Arsenic:  91. 

in  Montere^  County.- -^ 

in  San  DicL'.,  Comity..  Y^-^ 

Asbestos,  l!l:i4  production  -^5 

in  Calaveras  County {2^ 

in  Mcrred  County . ^' 

in  Monterey  County ,f^ 

in  San  Luis  Obispo  County ^on 

in  .Siskiyou  County *-" 

Producing  Company  of  California 

.\sphaltuni:  .,t; 

in  Monterey  County. . . Ti 

in  Santa  Barbara  County °*^ 

in  Ventura  County "^j: 

Associated  Development  Company J" 

Atlas  Rock  Company ,.„ 

Aumaier  and  Roderjuez  Dolomite  deposit ^^■^ 

Aurora  Hydraulic  Mine •"" 

Bad. mail  Mine J^i'! 

Bailey  Mine 4^J 

Baker  Mine ^76 

Bald  Mountain  Mine -'° 

Baldwin  G roup ,.,, 

Ball  Mine ^,} 

Ball  &  Goforth  Prospect *^.^ 

Ballena  Placer JkI 

Ballingal  Placer *°* 

Banes  Soda  Springs .  „„ 

Bank  Mine """^ 

Barite:  ■,/,, 

in  Calaveras  County ^„„ 

in  Humboldt  County ^"" 

in  Merced  County ,,„ 

in  Monterey  County ^J. 

in  Santa  Barbara  County ^t^ 

in  Stanislaus  County 5JC. 

Barium  Products  in  Stanislaus  County -"* 

Bark  House  Creek  Placer . J^ 

Barnum  Brothers  Copper  Prospect T^' 

Quartz  Mine ooq 

Barona  Mine .on 

Barry  &  Woodfill  Placer  Mine J^j 

Barton  Claims *"" 

Barytes  (see  Barite).  -- 

Bay  Development  Company _?? 

Bear  Creek  Placer  Mine °„ 

Den  Claim *2i 

Beaudry  Placer  Mine ?XJ 

Becket,  J.  F.,  bituminous  rock  deposit ""^ 

Bedell,  L.  E.,  copper  claims „^i 

Beeman  silica  deposit .1. 

Belle  Josephine  Mine ,„« 

Bellota  Gravel  Pit }°° 

Bence  Mine ij? 

Bender  Mine "^cW-7"n  "-Tvq   Asn 

Bennett  Company 467,470,479,480 

Bent  Bros.,  Inc.,  Gravel  Pit ^*- 

Benton  Ranch  quicksilver  deposit ^„" 

silica  deposit 'r' 

Berg,  George,  copper  prospect ;11„ 

Bernardo  Granite  Quarries ^^q 

Beryllium  in  San  Diego  County .. ^.^ 

Bibliography  of  molding  sands ^^^ 

of  Sacramento  County " 

of  Siskiyou  County *J;* 

Big  Bar  and  Big  Bar  Annex  Mine J"J 

Bend  Mine *°* 

Four  Group  of  Claims "- 
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Brick — Continued.  Page 

in  San  Joaqxiin  County 188 

in  San  Luis  Obispo  Countj- 505 

in  Ventura  County ^ 237 

and  tile.  1924  production  of o7S 

Briggs  iline 181 

Brookl>-n  Mine_ : ^_     38 

Brown  Bear  Mine ^ 434 

Eagle  group 41 

group  of  claims 334 

&  George  Mine 466 

Buckeye  Flat  Mining  Company 15 

ilanganese  Mine 212 

Buckman  Springs 381 

Buclimo  Mining  Comi>any 39 

Budan  Springs 526 

Buena  Vista  Mine 533 

Building  stone  in  San  Luis  Obispo  County 537 

Bullion.  Dealers  in.  must  take  out  licenses 390-396 

Hill  Mine  (see  Washington  Mine) . 

Bums  Placer  Mine 466 

property 22 

Ranch,  asbestos  on ^ 421 

William.  Placer  (see  Jonbert  Placer  Klines). 

Burro  Asbestos  Mine 28 

Burrotighs  Silica  Mine 375 

Burton  claim 434 

Mound  Sulphur  Springs 553 

Bush.  R.  D 72.  246.  383.  563 

Bushnell  Mine 39 

Butler.  E.  L..  Ranch 15 

Buizard  Hill  Mine 4.34 

,  Inc __        -,      446 

Mine 42s 

Bjthenia  Springs : 553 

Cady.  C.  C.  Asbestos  prospect 421 

Caen  Qtiarry 537 

Calaveras  Cement  Company 165 

Copper  Company 143 

County 135-172 

bibUography  of  publications  on 141 

geography  of 135 

geologj-  of 140 

mineral  resources  of ; 136 

table  of  mineral  production 139 

iron  deposit  (see  Big  Trees  deposit). 

Mine 150 

Calcite  in  Merced  Count}- 1<< 

California-American  Marble  Company 168 

Asbestos  Company 164 

Clay  Products  Company 354.  355 

Foundries.  Director}-  of 56S-572 

Fotindt}-  sands 251—257 

bibliography  on 254—255 

core  sand 252 

fire  sand 253 

molding  gravels , 252 

molding  sand 252 

parting  sand 253 

steel  sand 253 

tests  of.  Table 256 

Eieselguhr  Company.  Inc 32 

Magnesite  Company -  208 

Ocher  Mining  Companj* 213 

-Oregon  Metals  Company 301 

Pottery  Company.  The 175.  179 

Pottery  Company  (see  also  Valley  Spring  Clay  Pit). 

Refining  Company 360 

Califomite  in  Siskiyou  County 493 

Calmo  Mining  and  Milling  Company 161 

Camanche  Gold  Dredging  Company , 162 

Cambria  iline .^_, . 530 

Cameia  Warm  Spring 524 
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Campbell.  Forest  L 126 

M.  R..  cited 29 

Placer  Mine,- 466 

Canipo  iron  deposit 350 

molybdenum  deposit 351 

Cannon  &  Companj-  molding  sand 21 

Potterj- ^-- 2 

Canon  Bar  Mine 309 

Del  Diablo  Mine 232 

Cape  Cod  Mine 435 

Capist rano  limestone  deposit 68 

Capitol  Sand  and  Gravel  Company 17 

Capi tola  Mine 530 

Carmel  Coal  Mines 30 

Development  Company 54 

Carpenter  &  Robertson  Mine 466 

Carpinteria  Clay  Products  Company 546 

Carson  Hill  Gold  Mines,  Inc 146 

Mining  Company 146 

Mine 531 

Quicksilver  Mining  Company 532 

Casey  &  Bach  claim 142 

Cassadoga  Mine 435 

Castac  Mine --  230 

Mining  Company .^..-z. 230 

Castro  Mine 5"' 

Cavanaugh  Mine 309 

Cecila  Barrett  placer  property 15 

Cecilville  Placer  Mine 466 

Celite  Products  Company 548 

Cement.  1924  production ^ --   260 

in  Calaveras  County 165 

in  Merced  County . 177 

rock.  Natural,  in  Ventura  County 240 

Center\'ille  iron  deposit 31/ 

Central  Mine . 435,  458 

Petroleum  Company 11 

property 435 

Supply  Company  (see  Templeton  Sand  Plant) . 

Champion  Mine 43.5 

Chaparral  Hill  Group 151 

Operating  Company 151,  154.  160 

Chapman  Mine 150 

prospect ■ 436 

r'hastain.  Jason    limestone  deposit 492 

Chern."  Hill  Mine 4.3C 

Chili  Gulch  Mining  Company 161 

China  Paul  Mine 447 

Cholame  Grant 42 

Chorro  Creek  Mine 507 

Christianson.  Nels,  Mine 293 

Chromite,  1924  production . 260 

in  Calaveras  Countv 165 

in  Del  Xorte  County 285 

in  Humboldt  County 301 

in  Monterey  County '_ 29 

in  San  Luis  Obispo  County 507 

in  Santa  Barbara  County 545 

in  Siskiyou  County 421 

in  Stanislaus  County : 205 

Cinnabar  (see  Quicksilver). 

Claim  Holders  Association  (see  Sanger  Peak  Copper). 

Classic  Hill  Mine L 466 

Clau.s  group  (see  Rinconada  Mine). 
Clay: 

in  Calaveras  County 167 

in  Del  Xorte  County _  .    .   287 

in  Humboldt  County 302 

in  Merced  County 177 

in  Monterey  County .29 

in  Orange  County 64-66 

in  San  Diego  County 354 

in  San  Joaquin  County .    190 

14 — 42102 
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Clay— Contmued.  Page 

in  San  Luis  Obispo  County 505 

in  Santa  Barbara  County 546 

in  Stanislaus  County 204 

in  Ventura  County 236 

Industry  of  Sacramento  County 2 

pottery,  1924  production  of 579 

Clear  Creek  Mine 428 

Cleaver  Mine 436 

Cleveland-Pacific  Mine 335 

Clover  Flat  Placer  Mine 309 

Coal.  1924  production  of 579 

in  Del  Norte  County 285 

in  Humboldt  County 303-304 

in  Merced  Coimty 179 

in  Monterey  County - 29-31 

in  Orange  Coimty 67 

in  San  Joaquin  County 190 

in  San  Luis  Obispo  County 510 

in  Siskiyou  County 425-426 

in  Stanislaus  County 205 

Coast  Rock  and  Gravel  Company 19 

Cobalt  in  Calaveras  County 142 

Colemanite  in  Ventura  County 233-236 

Colorado  Chrome  Mine 507 

Columbia  Mine . 437 

Columbus  Mine ..: 234 

Colusa  County,  Oil  field  developments  in 383 

Commodore  Mine 437 

Comparison  of  mineral  industrj-  with  agriculture 575 

Concrete,  Pumice  aggregate  in 495 

Conrad,  Geo.  AV.,  asbestos  deposit 421 

Con.«olidated  Bituminous  Rock  Company 505 

Chemical  Company 535 

Contact  Mine . 230 

&  Bonanza  claims 437 

Continental  .Shale  Products  Company 557 

Conzetti  Placer  Mine 467 

Cook,  .\bel  W..  Placer  Mine 462 

Mineral  Spring 320 

Cooley  Ranch,  Coal  on 426 

Copper.  1924  production 398 

Creek  Mine 286 

in  Calaveras  County 142 

in  Del  Norte  County - 287 

in  Humboldt  Count'y 305-308 

in  Merced  County , 179 

in  Monterey  County .^ - 31 

in  San  Diego  County 330 

in  San  Luis  Obispo  County 510-512 

in  Santa  Barbara  County 541 

in  Siskiyou  County 426-429 

King  Mine 541 

Mountain  group  (see  Barnum  Bros.  Copper  prospect). 

Corey  Brothers  Mine 438 

prospect 437 

Costs,  Mining,  at  Carson  Hill  Gold  Mines,  Inc 150 

C'ovas  Granite  Quarrj* 364 

Cowgill  Quicksilver  Mine 495 

Coy,  Owen  C.  cited 281,  295 

Crapo  Placer  Mine <. 467 

Crary.  S.  R..  Mine 487 

Crawfish  Gulch  Mine 438 

Crawley  Mine 437 

Crimson  Copper  Group 305 

Crocker  properties 192 

Croesus  Placer  Mine 467 

Cronin  Placer  Mine 467,  471 

Croton  Bar  Mine  (see  Bondo  Mine). 

Crushed  rock  (see  also  Stone,  Miscellaneous),  1924. 

production  of 585-587 

Cub  Bear  and  Blue  Jeans  prospects 438 

Cunningham  &  Son  sand  plant 71 

Cypress  Chrome  Mine 507 

Mountain  group 530 
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Daley  Copper  Mine :^^2 

Saud  and  gravel  plant 2'' 

Dave  Savoy  Placer  Mine f,-- 

Davis  Consolidated  Mines ■*;'' 

Estate,  Reeves,  Californite  on 4.W 

Mine  (see  Clear  Creek  Mine). 

Day.  David  T.,  cited ^^^ 

Hawk  Mine -. r„^ 

Dealers  in  gold-silver  ores  and  bullion  must  take  out  licenses qto 

Deer  Park  limestone  deposit ^^0 

mining  district 2'.** 

Trail  Mine ^"*" 

Dehesa  Cornwall  Stone  deposit 358 

Delaney  group ''"^ 

Del  Norte  County:  ,^ 

geography 5°^ 

geology 9S2-2q4 

rameral  resources ^"■^  ^"^ 

table  of  mineral  production -°* 

Del  Mon'e  Properties  Company 54 

Demarest  Mine l^n 

Denny  Bar  Company **= 

Descanso  Mine Y^° 

Deterton  iron  deposit J°^ 

Dewey  Mine *^° 

Diamond  Creek  Cinnabar  Company ■^y-' 

Diatomaceous  earth: 

in  Merced  County So  00 

in  Monterey  County 1  on 

in  San  Joaquin  County J^^ 

in  San  Luis  Obispo  County ^'^X" ?1q 

in  Santa  Barbara  County ^^'foo 

in  Siskiyou  County 4-9 

in  Stanislaus  County 20fa 

in  Ventura  Comity -3° 

Dick  Morris  Placer ' 469 

Dietrich.  W.  F..  cited 50a 

Dillon  Creek  prospects 428 

Direct  steel  process  of  Wakama  Iron  and  Steel  Company 515-518 

Directory  of  California  Foundries 568-572 

District  Reports  of  Mining  Engineers 1-71,  135-245,  275-382,  413-562 

Division  of  Minerals  and  Statistics 12.3-125,  259-266,  398-402,  574-587 

1924  production  statistics 259-265,  398-402,  574-587 

estimate  of  1924  output 123 

summary  for  1924 574-577 

Dixie  Queen  Mine 277 

Doctor  Rock  group = 287 

Doggett  Miiiel 469 

Dolan's  Hot  Springs 45 

Dniomite,  1924  production 261 

in  Monterey  County 36 

in  San  Luis  Obispo  County 513 

Dominion  Mining  Organization,  Inc 151 

Dos  Cabezas  feldspar  deposits 359 

limestone  deposit 370 

silica  deposits 375 

Doty  group 531 

Double  Eagle  and  Little  Quartz  claims 438 

Douglas  gem  claim 362 

Dredging.  Gold 

in  Calaveras  County 162 

in  Sacramento  County 12 

in  Siskiyou  County 490-491 

Drift  mines  in  Sacramento  County 15 

Dr.  Young  Hydraulic  Mine 292 

Duncan  Canyon  Region,  Placer  County,  Ancient  channels  of 275-280 

Dunnigan  Placer 469 

Dutro  Mine 50 

D-V-O  Products,  Inc 204 

Eagle  Marble  Quarry 168 

and  Lime  Company 168 

Mine  _-        - 335,545 

Eakel,  A.  S.,  cited ^ 283 
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East  Fork  group ^ 293 

Easter  Mine 438 

Eastlick  Mine 469 

Easyz  Bird  Mine 152 

Ebonv  Black  Granite  Quarry  (see  Stockdale  Granite  Quarry). 

Echstine  Clay  deposit 29 

Eclipse  and  Old  Vet  group 453 

Ed  Fletcher  Jr.  Mine 362 

Edmundson  &  Sanford  claim 485 

Efman  &  Boorse  prospect 428 

El  Bonito  Springs  Bottling  Company 381 

El  Cajon  Kaolin  deposit 354 

El  Divisadero  Chrome  Mine 507 

El  Encino  Gravel  Mine 161 

El  Granito  Mineral  Springs 381 

EUza  Mine 439 

EKzabeth  and  Winona  group 531 

Elk  and  Landslide  claims 336 

Elkhorn  Hydraulic  Mine 292 

Mine 309 

Elliott  Creek  district,  Siskiyou  County 420 

Placer  Mine 469 

Ellis  Mine  (see  Descanso  Mine). 

El  Oro  No.  3  Dredge 490 

El  Salto  Chrome  Mine 507 

Elsemore,  W.  C,  rock-crushing  plant 321 

El  Toro  deposit 68 

Empire  Mine 152 

Employment  service 133,  274,  411,  595 

positions  wanted 133,  274,  411,  595 

Encinitas  Copper  Mine 331 

Company 331 

Engelhart  Paving  and  Construction  Company 321 

Enterprise  group 439 

Erickson  Quarry 562 

Escondido  Mine  (see  Cleveland-Pacific  Mine). 

Esmeralda  Extension  and  Tellurium  claims  (see  Bence  Mine). 

property,  Lepidolite  in 373 

Esperanza  Mine '- 230 

(see  also  Boston  Mine). 

Ester  group 33G 

Eucalyptus  Ranch  Quarry 364 

Eureka  Brick  and  Tile  Company  (see  Thompson  Brick  Company) . 

and  W   J.  D.  prospects 439 

Evans  manganese  deposit 523 

Ranch  chrome  deposit 507 

Evening  Star  Mine 439,  458 

Evergreen  Placer 41 

Evertou  Pocket  Mine 450 

Ewing,  Ed.  Diatomaceous  earth  prospect 429 

Expansion  group 336 

Extraction  of  shale  oil 557 

Fagundez  Mine 439,  445 

Fairbanks.  H.  W.,  cited 59,  67,  3.32,  500 

Fairchild  prospect 439 

Falcon  prospect ^ 439 

Featherstone  Insulation  Company 549 

Feldspar: 

1924  production  of 579 

in  Monterey  County 36 

in  San  Diego  County -  358 

Felts  Mineral  Spring 320 

Fenn,  R.  G.,  gravel  plant 379 

Fenton-Parker  Materials  Company 377-379 

ChoUas  Valley  plant 377 

Murray  Canyon  plant 378 

Otay  plant 377 

Sand  plant 379 

Spring  Valley  plant 379 

Ferrell  deposit 512 

Fighting  Bob  No.  1  claim 41 

Finnegan  Mine 153 

Fiock  Bros.  Quarry 497 
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Fippen  &  Hayden  Mine 466 

lead  ore  in_ 491 

Firebug  prospect  (see  Eureka  and  W.  J.  D.  prospects). 

Fir  Tree  Placer  Mine 4/0 

Fish  group ' 1*' 

Flag  prospect ^;" 

Fleetwood  and  Nannie  S.  Mine 439 

Fletcher  Jr.,  Ed..  Mine 362 

Florence  Placer  Mine 310 

Foley  Mine 230 

Folsom  Granite  Quarry —      16 

Ford  Mine  (see  Apex  Mine) . 

Forest  Creek  Mining  Company 153 

Forks  of  Salmon  River  Mining  Company 485 

Forks  Placer  Mine 470 

Fortner  Ranch  manganese 163 

Fossiliferous  limestone  in  Ventura  County 1 240 

Foundries,  California,  Directory  of 568-572 

Foundry  sands,  California 251-257 

Frances  group * 336 

Francis  Cleaner  Mine 537 

Frank,  John,  Mine  (see  Gold  Bank  Mine). 

Peters  Gas  Well 320 

Zarr  Copper  Mine 288 

Franklin  Mine 440 

Franks  &  Moncton  Mine 440 

Frazer  Mine 231 

Frazier  Mine 235 

Placer  Mine 471 

Free  Coinage  Mine 336 

Fremont  Peak,  Barife  on • 28 

French  Hill  Chrome  Mine 286 

Mine 292 

Fresno  County,  Oil  field  development 72,  246,  383,  563 

Friday  Copper  Mining  Company 3.30,  352 

Mine 330,  352 

prospect 286 

Froom,  Mrs.,  Ranch  deposit 507 

Fuels  in  Sacramento  County 10 

natural  gas ---     11 

petroleum 10 

Fuller's  earth,  1924  production  of 261 

in  San  Diego  County 360 

Gabbro,  Orbicular,  in  San  Diego  County 369 

Galena  Mine 440 

Gallia  Placer  Mine 471 

Garber  Brick  and  Tile  Company 65 

Garden  Grove  Sand  and  Gravel  Company ^ ^--     71 

Garnet  in  Monterey  County --     37 

Garretson  Springs 493 

Gas  (see  Natural  Gas). 

wells  in  San  Joaquin  County 195 

Gates,  Frank  A.,  gravel  plant 562 

Gearheart  Placer 472 

C!eeshan  &  Kellner  Placer  Mine 473 

Gem  materials: 

in  Del  Norte  County 290 

in  Humboldt  County 308 

in  San  Diego  County 329,  361 

in  Siskiyou  County -  493 

Gems,  1924  production  of 261 

General  Petroleum  Company.. 360 

George  Cook  Placer  Mine 292 

Mine 531 

Washington  Placer  claims 292 

and  Brown  Mine 466 

Gettysburg  Silver  Mining  Company 321 

Gib^.n  Bar  Drift  Mine 473 

(ii!ff;ither  group 440 

Gilta  (Juartz  Mine . 440 

<  lhi>s  iiKinufacture  in  San  Joaquin  County 191 

Gh'iiii  CoiiMilidated  Mine 278 

'  ;ii>ri:i  <  11]. per  claim 511 

(■oddurd-NlcKay  Mines  Company  (see  Chapman  Mine). 
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Gold,  1924  production  of 398 

Bank  &  John  Frank  Mines 489 

Bank  Placer  Mine 473 

Crown  group 337 

discovery  .in  1841  in  Ventura  County 229 

dredging  in  Siskiyou  County 490-49 1 

Hill  Mine 441 

Placer  Mine 473 

ill  Calaveras  County 144-1 62 

in  Del  Norte  County 290-293 

in  Humboldt  County.  _ 308-317 

in  Merced  County 181 

in  Monterey  County 37-42 

ill  Orange  County 59-62 

in  Sacramento  County 1 1-16 

in  San  Diego  County 331-349 

in  San  .rnnrpiin  County 191 

ill  San  1,1  li-  I  Hiispo  County 514 

in  Santa   liail.ara  County 541 

in  Si~ki\.,u  C.unty .430-491 

in  Stanislaus  County 206 

in  Ventura  County 229-232 

Knoll  Mining  Company 153 

Leaf  Placer 473 

Run  Mine : 441 

-silver  ores,  Dealers  in,  must  take  out  licenses 390-396 

Standard  and  North  Star  Mines 337 

Golden  and  Eveleth  Mine 441 

Bloom  group  of  claims 231 

Chariot  Mine . 337 

Mining  Corporation 337 

Eagle  claim 441 

Mine 308,  440 

Nugget  Mine  (see  Elliott  Placer  Mine). 

Rod  Mine 310 

Rule  and  Scott  Bar  claims 474 

Seal  claim : 44 1 

West  prospect 441 

Goldman,  M.,  clay  land 179 

Good  Brothers  claim  (see  Fighting  Bob  No.  1). 

Luck  Mine 3.39 

Goodman  prospect 441 

Goodwill  Copper  Mine  (see  Los  Osos  Mine). 

Gorda  Mine 39 

Gould  Mine 533 

Gragg,  Hazzard.  deposit ,. 512 

Grand  Central  Sulphur  Spring 524 

Granite : 

1924  production  of . 580 

in  San  Diego  County 363-368 

in  Siskiyou  County 491 

Mountain  Mine 339 

Rock  Company  (see  Templeton  sand  plant). 
Graphite: 

in  Humboldt  Count}' 317 

in  San  Diego  Covmty 369 

Great  Northern  Quicksilver  Mine,  Inc 495 

Green  Mountain  Mine 170 

Extension  claim 171 

Mine 161 

Greening,  Scott,  Claims,  californite  on 493 

Grey  Eagle  Mine 428 

Grider  Mine 474 

Griffin  Onyx  Marble  Quarry 493 

Grinding-mill  pebbles  (see  Stone,  miscellaneous). 

Grizzly  Gulch  Mine.. 441 

Grove  &  Sons  gravel  plant 379 

Guadalupe  copper  claim 511 

Guerra  deposit . 551 

Guerro  copper  claim 511 

Gumboot  prospect 441 

Gypsum  Canyon  deposit 67' 

1924  production  of 261 

in  Orange  County ,,.^__. ______...-    - _.      67 
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in  San  Joaquin  County 191 

in  San  Luis  Obispo  County 515 

in  Santa  Barbara  County -  552 

in  Stanislaus  County 208 

in  Ventura  County 239 

Haley,  Chas.  S.,  cited . 2«5 

Hammer  Placer  Mine , 474 

Hammond  claims 31,  40 

Hammond 's  silica  property 217 

Hansen,  John,  gravel  plant 379 

Mine 442 

Hard  Climb  prospect 278 

Harder,  E.  C,  cited 520,  521 

Hard  Luck  Mine 290 

Hardscrabble  prospect 442 

Hardy  Mine 154 

Harvey  Ranch  molybdenite  deposit ' 351 

Hat  ton  Ranch  deposit 53 

Haw  manganese  claim 319 

Quarry 32 1 

Hawkins  chrome  deposit 286 

Gold  Mining  Company 154 

group 154 

Havden  &  Fippin  Mine 466 

Hazel  Mine - 442 

Hazzard  Gragg  deposit 512 

Hearst  Ranch,  manganese  on 523 

Heaton.  R.  C,  Mineral  wat«r  well 525 

Hegler  Mine 443 

&  Aldrich  Mine 453 

Heins  Lake  clay  deposit 29 

Helms  Soda  Springs 45 

Hematite ; 

in  Del  Norte  County 293 

in  Humboldt  County 317 

in  San  Joaquin  County 191 

in  Stanislaus  Coiuity . 208 

Hercules  group  of  claims 362 

Hesperides  Mining  Company 169 

Hickev  Mine 443,  467 

Hicks  Mine 443 

Hidden  Treasure  claim 432 

Higgins  Mine 545 

High-grading  Act 390-396 

High  Peak  Mine 339 

Plateau  group 286 

Highland  Mine 443 

prospect -- 443 

Hill,  J.  M.,  cited 24,  25,  37,  38,  39,  40,  41 

Himalaya  property,  Lepidolite  in 373 

Hittell,  T.  H.,  cited 229 

Hoboken  Mine 444 

Hobson.  W.  K.,  copper  claims 511 

Hogan  Quarry 562 

Hollister  Estate  Company  (see  Salsipuedes  Ranch  deposit;  also  Las  Cruces  Hot  Springs). 

Holmes  Ranch  mineral  paint 168 

Homestake  Consolidated  Mines,  Inc 444 

Mine 444 

Hood,  George,  crushed  rock  plant 294 

Hoosier  Hill  Placer 474 

Hopkins.  F.  C,  Placer  Mining  Company 333 

Horner,  R.  R.,  cited . 284 

Horse  Mountain  Copper  Company 301,  306 

district 305-308 

Hot  Springs  on  North  Fork  of  Little  Sur  River 45 

Houts.  \V.  A.,  clay  deposit 167 

Howard,  Henry  claims,  Californite  on . 49? 

Mine  (see  Plaskett). 

Hucr-Huero  Springs .  525 

Humboldt  artesian  mineral  well 320 

County: 

geography 295 

geology 295 
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list  of  coal  occtirrences  in 303 

mineral  resources 295-324 

table  of  mineral  production 298 

Humpback  Quartz  Mine 445 

Hunt.  A.  X..  Quaro 323 

Hunters  Luck  claims 28S 

laqua  Me<iicinal  Spring 320 

Ida  May  Quartz  Mine 445 

Imperial  Heights  Mine 474 

Mining  Company 339 

Incello  Company.  The 512 

Independence  ^I^ne 446 

Indian  Creek  Gold  Mining  Company 155 

Mine  (see  Golden  Eagle  Mine). 

Industrial  minerals,  in  Calaveras  County 163-172 

International  Gold  Mines  Company 341 

Inyo  Mine • 447 

Ireys  black  granite  deposit 365 

Iron: 

in  Calaveras  Countj- 162 

in  Del  Xorte  County 293 

in  Humboldt  County" 317 

in  San  Diego  County 349 

in  San  Joaquin  County 191 

in  San  Luis  Obispo  County 515-522 

in  Siskiyou  Coimty 491 

Master  group  of  claims 350 

Ironsides  Mine 447 

Iridium  (see  platinum  metals). 

Isaac  Minor  Quarrj- 323 

Isabel  Dredge 162 

Isabella  Copper  Mine 429 

Isham's  Spring  fsec  Nuvida  Mineral  Spring). 

.lackson  Mine  (see  Fleetwood  and  Nannie  S.  Mine). 

Jacoby  Creek  quany- 323 

Jacquemart  HydraiUic  Mine  (see  Gallia  Plac«r  Mine) . 

Jacumba  Hot  Springs 382 

manganese  group 350 

Jason  Chastain  limestone  deposit 492 

Jasper  in  San  Diego  County 1 369 

Jens  Quarr>- 33 

Jillson  Mine 442 

Joe  Ramus  Placer 469 

Johe  Ranch  deposit 507,  523 

John  Frank  and  Gold  Bank  Mines 489 

Johnson  Bros,  feldspar  deposit 37 

Johnson.  H..  asbestos  claims 421 

chromite 424 

&  China  Paul  Mine 447 

Jolly  Tar  Mining  Company  (see  Demarest  Mine). 

Jolon  district,  Monterey  Coimty 41 

Jones  &  Klingers  gravel  plant 380 

Jose  copper  claim 179 

Josephiiie  group 531 

Mine 532 

Joubert  Placer  Mines 474 

Judson  Ranch  molybdeniim  deposit 351 

Julian  mining  district 331 

Jumbo  Mine 447 

Kaiser  Paving  Company's  quarry 498 

Kane  Graphite  Mine _' 369 

Kangaroo  Mine 448 

Karl  Mine 531 

Katie  May  Mine 448 

Kaufman.  E.  E.,  cited 575 

Kaus  Placer  Mine . 292 

Kavanaugh.  Barne.v.  diggings  (see  Park  &  Brown  Mine). 

Kay.  C  B..  ornamental  sandstone  deposit 493 

Kearsarge  <fc  Pilot  Knob  claims 456 

Keiselguhr  Company  of  America  (see  CeUte  Products  Company-). 

Kf  liner  <t  Geeshan  Placer  Mine 1 473 
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Kellogg  Ranch  deposit 43 

Kentuck  S  Mine 340 

Kern  Construction  Company,  A.  D 294,  323 

County.  Oil  field  deyelopment  in 72,  246,  383,  563 

Kessler  onyx  niarlile  deposit 527 

Springs 525 

Keynote  group 448 

Keystone  Mine 531 

King  Solomon  Mine 448 

Kings  Conn IV.  Oil  field  development  in 73,  384 

Kiiikaiil  prospect -.  448 

Kiscr  Kancli.  magnesite  OR- .-.-^ -- 523 

Kismet  group 531 

Klamath  group 448 

Hot  Springs. .,.._; 493 

River  district 418 

Mine 310 

Klau  Mine 531 

Klondike  group  (see  Schofield  Copper  Mine). 

Kunz,  G.  F.,  cited 171 

La  Bolsa  Tile  Company 65 

Laboratory 124,  266,  403,  588 

Ladd  Canyon  deposit 68 

Mine 192 

La  Grange  Gold  Dredging  Company 207 

Laguna  mining  district 331 

Ranch  deposits 542,  546 

Mine 541 

La  Habra  Sand  and  Gravel  Company 71 

Laidet  soapstone  property 171 

Laizure,  C.  McK 23,  173,  184,  200,  281,  295,  499 

Lakeside  feldspar  deposit 359 

lime  and  marl  deposit --  373 

silica  deposit 375 

Lakeview  group  of  claims 350 

La  Laguna  Ranch  chrome  deposit 546 

La  Libertad  Mine 532 

Lamphear  Mine _- 155 

Landslide  claim  (see  Elk  and  Landslide  claims). 

Lanky  Hol>  Mine 449 

La  Perin  copper  group - 305 

Lapis  sand  i^lant . 55 

La  Primea  Chrome  Mine 507 

Las  Aguas  Calientes  (see  Warner's  Hot  Springs). 

La  Salle  Canyon  deposit i 551 

Las  Cruces  Hot  Springs 554 

Last  Chance  Mine 161,  341 

Late  Ocher  Mine 168 

Ranch  sandstone 171 

La  Trinidad  Chrome  Mine 507 

Lead,  1924  production  of 399 

in  Orange  County 62-64 

in  San  Diego  County --  350 

in  Siskiyou  County 491 

Leebrick  Mine  (see  Kane  Graphite  Mine). 

Lee  Quarrj' 537 

Lehman  Mine 530 

Lepidolite  (see  Lithia). 

Liberty  Bondgroup 429 

Manganese  Mine 213 

Librarv' : 126-131,  267-272,404^09,  589-593 

Official  publications  received 126,  267,  404,  589 

Licenses  required  bv  dealers  in  gold-silver  ores  and  bullion 390-396 

Lime,  1924  production  of 580 

Limestone : 

1924  production  of 580 

in  Calaveras  County 167 

in  Humboldt  County 318 

in  Montere.y  Coimty 42 

in  Orange  County . 68 

in  San  Diego  County 369 

in  San  Joaquin  County 191 

in  San  Luis  Obispo  County 522 
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in  Santa  Barbara  County 552 

in  Siskiyou  County 492 

in  Ventura  County 239-240 

Lindauer  &  Sons  sand  plant '1 

Lind,  J.  C,  limestone  deposits. 552 

Liscom  Hill  barite  deposit ^00 

List  of  coal  occurrences  in  Humboldt  County. pO.J 

Lithia,  1924  production  of 262 

in  San  Diego  County "^73 

Little  Bonanza  Mine 532 

BonsaMine 449 

Gem  and  Snowflake  Quartz  claims 45/ 

Klondike  Mine 308 

Quartz  claims 438 

Queen  (see  Morrison  &  Oarlock  Mine). 

Three  Gem  Mine 362 

Livingston  &  Everton  Pocket  Mine 450 

Lode  Mines  (see  Gold). 

Loffan   C   A  1,135,275,413 

cited.    .-"////.":'/- 293,321,528 

London  Chrome  Mine 508 

Lone  Pine  Mining  and  Milling  Company 34b 

Long  Tom  Placer  group. 476 

Loof bourro w  clay  deposit 302 

Lookout  group 341 

Lopez  Canyon  group -  -  -  -  -  -  -  -  -  -   52- 

Los  Angeles  County,  Oil  field  development  in 73,  247,  384,  564 

Field  Division".. 5&-71,  223-245,  325-382,  539-562 

Pressed  Brick  Company 66,  355 

Los  Banos  gravel  pit 1°3 

Los  Burros  district,  Monterey  County 3/ 

geology  of -37 

mines  of ^a 

Los  Olivos  deposit 54o 

Los  Osos  Copper  Mine 511 

Los  Prietos  Mines 543 

Los  Vergeles  Ranch  deposit -  -     43 

Lowden  Placer - 476,477 

Low  Divide  Mine  (see  Copper  Creek  Mme). 

Lowell  &  Mosher  claim 450 

Lower  Siskiyou  Mine 4»o 

Lucky  Baldwin  claim 341 

Bob  Drift  Mine ^'' 

Jack  group 508 

Strike  Mine -- 450 

Madden  group —  341 


Madrone  Mine- 
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Magazines  on  file',  LisVoY.". V. V.". 130,  271,  408,  592 

Magnesite,  1924  production  of -°^ 

in  Humboldt  County -^^ 

in  Merced  County 1°^ 

in  Monterey  County 43 

in  San  Lviis  Obispo  County 6nc_oin 

in  Stanislaus  County oko 

Magnesium  salts,  1924  production  of ^°- 

Magnetite  in  Humboldt  County 3^^ 

Mahoney  Mine Too  "9^8   W 

Mails  and  files 122,  258,  397 

Majors  &  Wurst  limestone  deposit *°- 

Malloy  Quartz  Mine = 4o0 


Malone  Mine 


429 


Maltos  &  Mexican  claims 1^5 

Manchester  Mine 

Manganese:  ,.„, 

1924  production  of °°^ 

in  Calaveras  County l^n 

in  Humboldt  County 319 

in  M<-n-e.l  County 1»1 

i,i  Sail  Difno  County 350 

in  Sun  .Joa.iuin  County Inl-oi 

in  San  Luis  Obispo  County °^^  ?-* 

in  Santa  Barbara  County ^4. 

in  Stanislaus  County 210-213 
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Manilla  manganese  property 163 

Mann  &  Ro^s  Drift  Mine 477 

Maple  Creek  coal  deposit 303 

Maplesden  Mine 477 

Map  of  Central  California  relative  to  natural  gas 194 

of  Duncan  Canyon  Region.  Placer  County 276 

of  Horse  Mountain  copper  properties . 306,  308 

Marble: 

in  Cala%-eras  County 168 

in  Monterey  County 42 

in  San  Diego  County 369 

in  Siskiyou  County 492 

.  on\-x.  in  Siskiyou  County 493 

Marden  feldspar  deposit 359 

silica  deposit 376 

Margaret  &  Lucky  Baldwin  claims 341 

Mariposa  Mine . 40 

Markeson  Mine  (see  Bondo  Mine). 

Marks  gravel  pit 183 

Marl: 

in  San  Diego  County ^_- 372 

in  Ventura  County 240 

Marquat  Estate,  antimony  deposit 504 

Marshall  Mine 292 

Mary  .^ma  claim 477 

Ma-sonic  Bar  claims 477 

Mason  Valley  Mine  Company  (see  Grey  Eagle  Mine) . 

Matilija  group  of  claims 240 

McCann  Placer ^_.  479 

McCIauglir\'  group 450 

McCook  Placer 479 

McGarj-  Mine  (see  Chapman  Mine). 

McGil^-ray  Raj-mond  Granite  Company 365 

McKeen  Xline 450,  45;$ 

McKenzie  Mine 450 

McKinney  Iron  Jlines 5 18-52 1 

McKoon  SUver-grav  Granite  Quarry .367 

McXeals  Bar  Mine 470 

Meadows  Gulch  deposit 57 

Medicine  Rock  Quarry 323 

Melba  group ..^ 342 

Melones  Mine 147 

Melrose  group 342 

Melville  property  (see  M.  M.  Minel. 

Merced  County 173-183 

geography  and  geologj-  of 173 

mineral  resources  of 173 

oil  field  developments  in 387 

table  of  mineral  production 174 

Merced  River  Gravel  Company 183 

Mercer  Fraser  Company  gravel  pits 323 

Mercury-  isee  Quicksilver). 

Merrj-  Hill  mineral  well 525 

Metals  Exploration  Company  (see  Oceanic  Mine) . 
Metals: 

in  Calaveras  County 142-163 

in  Del  Xorte  County 284-294 

in  Hvunboldt  County 300-.324 

in  Merced  County 175-183 

in  Monterey  County . 28-57 

in  Orange  (Tounty .59-64 

in  .Sacramento  Coimty 2-22 

in  San  Diego  County 329-353 

in  .San  Joaquin  County 188-2(M) 

in  .San  Luis  Obispo  County . 499-538 

in  Santa  Barbara  County .541-544 

in  Siskiyou  County 414—498 

in  Stanislaus  County 204-222 

in  Ventura  County ._. 229-2.32 

Mexican  .Smelting  and  Refining  Company  (see  Blue  Ledge  Mine 
Mica: 

in  San  Diego  County 374 

in  Ventura  County 241 

lithia,  in  San  Diego  County.,,,.., , 373 
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Michigan-Salmon  Hydraulic  Mine — '  479 

Middlemast  chrome  deposit ^ 508 

Midwinter  &  Modoc  claims 456 

Might,  Wm..  claims 450 

Milburn-McAvoy  group ._  543 

Miller,  E.  F.,  quicksilver  claims 302 

Miller  gravel  pit 197 

Milne  &  Reichman  chrome  deposit 424 

Mineral  industry : 

compared  to  agriculture 575 

per  cent  of  total  freight  tonnage  due  to 575 

paint,  1924  production  of 263 

in  Calaveras  County 168 

in  San  Diego  County 374 

in  Stanislaus  County 213 

in  Ventura  County. 241 

production : 

by  counties 577 

by  substances 576 

estimate  of  1924  output 123 

in  1924 ._259-265,  398-402,  574-587 

tables: 

Calaveras  County 138 

Del  Norte  County 284 

Humboldt  County , 298 

Merced  County 174 

Monterey  County 26 

Orange  County 60 

Sacramento  County 4 

San  Diego  County ,. 328 

San  Joaquin  County 186 

San  Luis  Obispo  County 502 

Santa  Barbara  County 541 

Siskiyou  County , 422 

Stanislaus  County ._. 202 

Ventura  County 226 

Products  Company 210 

resources: 

of  Calaveras  County 135-172 

of  Del  Norte  County 281-294 

of  Humboldt  County 295-324 

of  Merced  County 173-183 

of  Monterey  County 23-57 

of  Orange  County 58—71 

of  Sacramento  County 1-22 

of  San  Diego  County 325-382 

of  San  Joaquin  County • _. 184-200 

of  San  Luis  Obispo  County ^ _  .499-538 

of  Santa  Barbara  County 539-562 

of  Siskiyou  County 414-498 

of  Stanislaus  County 201-222 

of  Ventura  County : 228-245 

springs: 

in  Humboldt  County 320 

in  Monterey  County 44-50 

in  San  Diego  County 380-382 

in  San  Luis  Obispo  County , 524-526 

in  Santa  Barbara  County :  —  553-556 

in  Siskiyou  County , 493 

water: 

1 924  production  of 581 

in  Calaveras  County 168 

in  Humboldt  County 320 

in  Monterey  County 44-50 

in  San  Diego  County 380-382 

in  San  Luis  Obispo  County 524-526 

in  Santa  Barbara  County 553-556 

in  Siskiyou  County 493 

Mining  Engineers,  District  reports  of 1-71,  135-245,  275-382,  413-562 

Law 77-121 

terms  and  phrases,  adjudicated . 77-121 

Minnehaha  prospect 496 

Minor,  Isaac,  Quarry 323 

Miscellaneous  stone  in  Sacramento  County 16 
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Mission  Canyon  deposit _          562 

China  Company 355 

Mitchell.  R.  P..  sand  plant 71 

M.  M.  Mine 40 

Modoc  Mine-.. . . 532 

and  Midwinter  claims 456 

Mok-Hill  Mineral  Springs 168 

Molding  sand; 

1924  production  of 585 

in  Sacramento  County 21 

in  Ventura  County 241 

Molybdenite : 

in  Calaveras  County 162 

in  i^Ionterey  County . 50 

in  San  Diego  Coxinty 350 

in  Ventura  Coimty . 232 

Monarch  iron  deposit  (see  Detert  deposit) . 

Quartz  Mine 450 

Moncton  Mine 440 

Monkey  Creek  Placer  Mine ; 292 

Montecito  Barjtes  deposit 545 

Hot  Springs 554 

Monte  Cristo  group 50 

Monterey  Bay  Salt  Company 53 

Coal  Company 30 

County: 

geography 23 

geolog>' 24 

mineral  production,  table  of 26 

mineral  resources  of 25—57 

"    mineral  well 44 

Mission  Tile  Company 57 

Products  Company 33 

Montezuma  Mine 342 

Montmorillonite  in  Santa  Barbara  County 546 

(see  also  Fuller's  Earth) . 

Monumental  Consolidated  Quartz  Mine 290 

Moore  feldspar  deposit 359 

Quarrj- 537 

Spring 555 

Thomas  W.,  limestone  deposit 553 

Moraga  Ranch  deposit 553 

More  Ranch  deposit 551 

Morgan  Brothers  Mine 495 

Mine 147,  292 

Morganza  Drift  Mine 480 

Morning  Star  Placer  Mining  Company 514 

Morrell  Placer  Mine 292 

Morris  clay  deposit 355 

,  Dick.  Placer 469 

Morrison  &  Carlock  Mine 450 

Morro  Rock  Quarrj' 537 

Morrow  group  of  mines 64 

Morton  clay  deposit 355 

Mosher  &  Lowell  claim 450 

Mountain  Chrome  Mine .^ 424 

King  group 155,  452 

Laurel  Quartz  Mine 451 

LUy  Mine 363 

Quartz  Mine 451 

View  Springs 320 

Mount  Vernon  Consolidated  Mine 452 

Mowhawk  Mine 156 

Muddox  Pottery 10 

Multum  in  Parvo  Placer  Mine 480 

Municipal  Baths  Springs '  525 

Murray.  J.  J.,  asbestos  claims 421 

Muscio.  A.  .\.,  Manganese  deposit _            _        523 

Museum 124,266,  402,  588 

Mutual  Chrome  Mine 508 

Myers  Pit  (see  Miller  gravel  pit) . 

Mykrantz  feldspar  deposits 359 

Myrtle  Creek  HydrauHc  Mine 293 
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Nannie  S  Mine 439 

Napa  County,  Oil  field  development  in 75.  387 

Napoleon  Copper  Mine , 142—164 

National  Brick  Company 356 

Cement  Company 421 

Native  Copper  Company .  __     31 

Son  Placer  Mine 480 

Natomas  Company  of  California 3,  13 

Natural  cement  rock  in  Ventvira  County 240 

gas: 

1924  production  of 581 

in  Humboldt  Cotmty • 320 

in  Orange  County 68 

in  Sacramento  Counti," . 11 

in  San  Joaquin  County ± 193-195 

in  Santa  Barbara  Comity 561 

in  Ventura  Cotmty 242 

Navajo  Mines 514 

Neilon  &  Putnam  prospect 452 

Nels  Christianson  Mine 293 

Nelson  Cooper  Company  gravel  plant 3S.0 

and  Sloan  gravel  plant 379 

Nevins  magnesite  deposit 43 

New  county  reports 1 

New  Era  Mine 480 

Publications 122,  258,  397 

York  Mine 40,  452 

-Calaveras  Mine  (see  Sherman  Ranch  Mine). 

Newsom's  Springs 525 

Newspapers  on  file.  List  of 131,  271,  409,  593 

Neys  Springs 493 

Nickel,  in  Monterey  Cotinty 50 

in  .San  Diego  Countj- 352 

Nigger  Bov  Mine 452 

Hill  Placer  Mine 480 

Noble  Mines 343 

Noce  Mine 161 

Nolan  Gulch  Placer 481 

Nonmetals,  in  Calaveras  Coimty 163—172 

in  Del  Norte  Coimtv 284-294 

in  Humboldt  Countj' 300-324 

in  Merced  Coimty 175-183 

in  Monterey  County 28-57 

in  Orange  County 64-71 

in  Sacramento  Comity .: 2-22 

in  San  Diego  County _.:J53-3S2 

in  San  Joaquin  Coimtv 188-200 

in  San  Luis  Obispo  County 499-^538 

in  Santa  Barbara  Coimty 545-562 

in  Siskiyou  County- 414-498 

in  Stanislaus  County 204-222 

in  Ventura  Coimtj- 232-245 

Norcross  Chrome  Mine 508 

Nordheimer  Placer  Mine 481 

North  Central  Region,  Siskiyou  Countj' 416 

Hubbard  Mine  (see  Readv  RelieO- 

StarMine 337,453,  533 

Northern  CaUfornia  Dredge  Company 490 

N.  T.  U.  Company,  The 559 

Nu\-ida  Mineral  Spring _  382 

Oak  Bar  Dredge 491 

Bottom  Placer  Syndicate 481 

Flat  and  East  Fork  groups . 293 

Grove  Tungsten  Mine 353 

Oakdale  Ranch  deposit 35 

Occidental  group 288 

Oceanic  Mine 533 

Ocean  View  Mine  (see  Plaskett). 
Ocher  (see  Mineral  Paintt. 

O'Donnell  &  Burns  Mining  Companv __  _______  _      _  546 

Ohio  Mine 1 45:? 

Oil  isee  Petroleum). 
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Oil  field  development  operations 72-70,  240-250,  383-389,  563-567 

in  Alameda  County 563 

in  Colusa  County 383 

in  Fresno  County 72,  246,  383 

in  Kern  County _ 72,  246,  383,  563 

in  Kings  County 73,  384 

in  Los  Angeles  County 73,  247,  384,  564 

in  Merced  County ^ 387 

in  Napa  County . 75,  387 

in  Orange  County 75',  249,  388,  566 

in  Riverside  County 75,  388,  566 

in  San  Benito  County 75,  249,  566 

in  San  Bernardino  County 75,  249,  388,  567 

in  San  Diego  County 75 

in  San  Joaquin  County 388 

in  San  Luis  Obispo  County 75,  249,  388,  567 

in  San  Mateo  County 75,  249,  388 

in  Santa  Barbara  County 1 75,  250,  388,'  567 

in  Santa  Cruz  County 388 

in  Tulare  County 75,  388,  567 

in  Ventura  County 76,  250,  388,  567 

in  Yolo  County 76 

shale  deposits  of  Santa  Ynez  River  Region 561 

in  San  Luis  Obispo  County 528 

in  Santa  Barbara  County 556-561 

Oil  wells  in  1924,  number  of 401 

I  )jai  Gypsum  Mine ' - 239 

Mine ~     233 

Old  Calaveras  group I57 

Dominion  Mine _  64 

HigliUmd  Mine 443 

Stiff  Mmo 161 

\  et  :uid  Eclipse  group 453 

One  Hiiudrcd  Dollar  prospect 453 

O'Neill  Ranch  Placer . 481 

Ontario  Springs "I""  526 

Onyx  in  Siskiyou  County ""'" II_"I'_]  493 

marble  in  San  Luis  Obispo  County "^"_I__     527 

and  travertine,  1924  production  of \____ '.  263 

<  )pals  in  Calaveras  County "   170 

Ora  Anna  Quartz  Mine  _    _   _\   291 

Oraniic  Ciiuiit^-  Bii.k  and   Pile  Company ]_^]!'  "'"_I_I    I"      66 

Coal  MiiiiiiL'  (  nijii.any 67 

);e.M.iald..s,-npli,,n 58 

geologj- 5S 

mineral  resources  of 59-71 

table  of ^         60 

oil  field  development  in _ _'_  _75~  249,  388,  566 

Rock  Company,  Inc 69 

Orbicular  Gabbro  in  San  Diego  County _      _^      ~    ~    _   ~_       _    '  _'_  369 

Orcutt  Hydraulic  Mine l'_ "        "  3IO 

Placer  Mine "" ."''""I""!  482 

Oregon  Mine ____" _ 41    453 

Oiegonian  group _    __    ^  _    _  450' 453 

Orella  Estate  Quarry 111  _1  _1 .1111"  1  _  _  _'  562 

Orestimba  Mining  Company __  _"■__    ~~~~1~1__      '   216 

Oriental  copper  claim '__      '_"  288 

Quartz  Mine 111 "111     _  1111"_    .   .       453 

Oriflamme  Mine '_ "         111__    _'   1   "   "     345 

Orleans  Bar  Mine " 11     1 1_    1111111  310 

Ornamental  stones  in  Siskiyou  County 11__11__  "111111  493 

Oro  Fino  Mine " 111  1     231 

Grande  Mine 1 '.!_.'       111453  454 

Osborne  feldspar  deposit 1  _'_'_ 1" "  _ '  359 

silica  deposit " 111_11__"      _  .370 

Osceola  prospect '^  '  ""      '"     455 

Osgood  Mine "  ~_  _'    "    \   1         4.54 

Osmiridium  (see  platinum  metals) . 
Otaylite  (see  fuller's  earth). 

Otay  sand  deposit 55 

Outlook  Mine '_    __  -l"./."!"""^  455 

Overton  Mine "  '"  ^    '     455 

Owens  Mine \  " -----  ""-  g^g 

Owl  claim '"        '""  '      '  286 
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Pacific  Asbestos  Corporation , 164 

Clay  Products  Companj- 356 

Diatom  Products  Company . 36 

Distributing  Corporation  (see  Consolidated  Chemical  Companyj. 
Gold  Mining  and  Milling  Company  (see  Eas>-2  Bird  Mine; . 
Rock  Granite  Company  i.see  Angels  Greenstone  Company). 

Sanitary  Manufacturing  Company 358 

Porcelain  Company 359 

Paddv  Cronin  Mine 471 

Placer  Mine 482 

Paine  Mine 482 

Pala  Chief  Gem  Mine 362 

Mining  Company 362,  363 

lepidolite  deposit 374 

Paloma  Mining  Company 51 

Panama  potterj' 7 

Paradise  Flat  Placer  Mine 482 

Paraiso  Hot  Springs ^^ 45 

Park  <fc  Brown  Mine 279 

Parker  Brick  Company's  plant 547 

group ; 429 

Placer 482 

Parkfield  district,  gold  in 42 

Paso  Robles  Hot  ^prings 526 

Mud  Bath  Springs -526 

Patent  Process  claims  of  Wakama  Iron  and  Steel  Company 31^ 

Patriquin-Gilleti  Quicksilver  Mining  Company 51 

Quicksilver  iline  (see  Paloma  Mining  Company). 

Patton  Mine 231 

Pa\-ing  block  (.see  Stone,  miscellaneous; . 

Peacock  Mining  Company 310-315 

sluice  and  riffle  construction  at 316 

Pearch  Creek  prospect 308 

Mine -._  315 

Pecho  Warm  Springs 526 

Peg  Leg  Mine 424 

Peirano  soapstone  property 171 

Penn  Mining  Company's  clay  deposit 167 

Pennsjivania  Placer 482 

Peoples  Ltimber  Company  brick  and  tile  plant 237 

Pereira  group 508 

Personnel,  changes  in 122,  258,  397 

Peters.  Frank,  gas  well 320 

Peterson  Mine  (see  Joubert  Placer  Mines). 

Placer  Mine 482 

Petroleimi.  1924  production  of 399-iOl 

ill  Humboldt  Coimtj- 321 

in  Merced  County 182 

in  Monterey  Cotinty 50 

in  Orange  County : 68 

in  Sacramento  Cotmty 10 

in  San  Diego  Countj- 380 

in  San  Joaquin  Cotinty 195 

in  San  Lui    Obispo  County 528 

in  Santa  Barbara  County 561 

in  Stanislaus  Cotinty 214 

in  Ventura  County 242 

proved  oil  land 401 

Phelan  Ranch  deposits 523 

Phosphates  in  Venttira  County 242 

Pick  &  Shovel  Mine I 508 

Pilot  Knob  6c  Kearsarge  claims 456 

Mine 455 

Pine  Grove  Placer 482 

Pine  Motmtain  group _   _    _  __      508,534 

Nut  Mine 279 

Pinkham's  Santa  Barbara  Mineral  Springs 555 

Pismo  Heights  Company's  deposit 513 

Placer  County,  ancient  channels  of  the  Duncan  Canyon  region 275—280 

mines  (see  also  under  Gold) . 

in  Calaveras  County 161 

in  Siskivou  Cotinty __    461 

Plaskett  Mine 41 
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Platinum  metals,  1924  production  of 263 

in  Calaveras  Coimty 163 

in  Del  Norte  County 293 

in  Humboldt  County 32 1 

in  Merced  County 181 

in  Sacramento  Coimty 22 

in  San  Joaquin  County 191 

in  San  Luis  Obispo  County 528 

in  Santa  Barbara  County 541—542 

in  Siskiyou  County 494 

in  Stanislaus  County 206 

in  Ventura  County 232 

(see  also  black  sand). 

Point  Sal  deposit 552 

Poker  Flat  dredger 491 

Polar  Star  Mine .._   534 

Pond  Water  Mine 482 

PorphjTy  Dike  Mine 456 

Port  Arthur  claim  and  Prince  property  (see  Tollgate  Mine) . 

Porter  Ranch  manganese  deposit 319 

Porters  Bar  Dredging  Company 491 

Portuguese  Mine 482 

Positions  wanted,  list  of 133,  274,  411,  595 

Potash,  1924  production  of 264 

Potrero  silica  deposit 376 

Potterj'  clay  (see  Clay). 

Pratt  Building  Material  Company ^     19,  55 

Prattco  Sand  Pit  No.  4 55 

Pratt  Rock  and  Gravel  Company 20 

Preston  iron  property 318 

W.  A.,  clay  deposit 302 

manganese  deposit 319 

Prince  property  (see  Tollgate  Mine) . 

Prodical  Son  copper  claim 511 

Producers  and  consumers 132,  273,  410,  594 

Progressive  Placer  Mine 489 

Prospect  HiU  Mine -_.  456 

Proved  oil  land  in  1924 401 

Providence  Mine _   _  456 

PubUcations  received,  list  of 126-131,  267-272,  404-409,  589-593 

Pumice,  1924  production  of 582 

in  Siskiyou  County 495 

Punta  Gorda  Mine 233 

PjTites,  1924  production  of , 264 

Quartz  Gulch  Placer __  483 

Hill  Mine 456,  483 

,  industrial: 

in  Calaveras  County 170 

in  San  Diego  County 374 

in  Stanislaus  County 216 

Mines  (see  Gold). 

Queen  Bee  Mine 514 

Quicksilver,  1924  production  of 264 

in  Del  Norte  County 293 

in  Humboldt  County 302 

in  Merced  County 182 

in  Monterey  County 50-53 

in  Orange  County 62 

in  San  Luis  Obispo  County 529—535 

in  Santa  Barbara  County 542 

in  Siskiyou  County 495 

in  Stanislaus  County 215 

Rainbow  copper  group 305 

Mine '_'_  456 

Ramona  molybdenum  deposits 35I 

Ramus,  Joe.  Placer 469 

Ranch  Mine  fsee  Sherman  Ranch  Mine). 

Ranchita  Mine 346 

Raneho  Piedra  Blanca 508 

Santa  Manuela 508 

Santa  Rita __  __  _  5IO 

15 — 42102 
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Ravmond,  R.  W.,  cited 147 

Readv  Relief  and  North  Hubbard  Mines 346 

Red  Cap  Mine 305,  308 

Quartz  and  Placer  Mining  Company 308 

Hill  Mine 456,  479 

Mountain  Magnesite  Company  (see  California  Magnesite  Company). 

Porphj-ry  Mine 315 

Rock  group  of  claims 23 1 

Quicksilver  Mining  Company  (see  Acachuma  Mine). 

Star  prospect 280 

Top  Mine,  Inc 157 

prospect 157 

Reeder  group 456 

Reeves  Ranch  Placer 484 

Refineries  Clay  Company 546 

Refugio  copper  claim 511 

Regulation  of  dealers  in  gold-silver  ores  and  bviUion,  act  providing  for 392-396 

Reichman  Mercantile  Company 450,  469 

Reynolds  Creek  Mine 477 

Rhoden,  D.  P..  ocher  deposit 168 

Riccioli  liinnijanese  property 524 

Rirkotls.  A.  H 77 

Ru.wrrts.l.-i.osit 36 

Rile.\   Ranch  deposit 28 

Rinconada  Mine . 534 

Rincon  Mine 233 

Rindge,  F.  H.,  property 157 

Ri verl jaiik  Sand  Company's  property 197 

River  Rcick  Gravel  Company 198 

Riverside  brick  yard  (see  Sacramento  Brick  Company). 

County,  Oil  field  development  in 75.  388,  566 

Roanoke  Mining  Company  (see  Lamphear  Mine). 
Robertson  Mine  (see  Barnum  Bros.  Quartz  Mine). 

&  Carpenter  Mine 466 

Robinson  Gulch  prospect 456 

prosiiect 279 

Rock,  crushed  (see  Stone,  miscellaneous). 

crystal  in  Calaveras  County 170 

&  gravel  industry: 

in  Calaveras  County 169 

in  Del  Norte  County 294 

in  Humboldt  County 321 

in  Merced  County 182 

in  Monterev  Coimtv 53 

in  Oraim..  rnui.lv      -      69 

in  San  Di.-u..  (  'minlv 377 

in  San  .ln:n,niii  (  uvmty 196 

in  Stanislaus  Cuuuty 217 

in  Ventura  County 244 

Rocky  Point  Mine 315,  484 

Rollin  Mining  Company 458 

Ronning  quartz  prospect 457 

Rosalina  Placer  Mine 315 

Ross&  Mann  Drift  Mine 477 

Rossi  cnuiitp  quarrv 367 

Rouah  A   l;,';nlv  riarer  Mine 317 

Roxbnr\    l":ir,.r  M;iio 484 

Royal  ('..nsclia:!!,..!  Mines 157 

Mine 373 

Ruby  Basin  Mine 447 

Placer  Mine 41 

Rulon  Placer 484 

Russ  chrome  deposit 510 

Russell  Borate  Mining  Company.  _ 235 

Mine 235,485 

Russian  Hill  Placer  Mine 485 

Rycroft  Placer 485 
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Sacramento  Brick  Company 9 

Clay  Products  Company  (See  Cannon  and  Company's  pottery). 

County 1 

bibliography ■'■^ 

geography  and  topography ' 1 

mineral  production,  table  of 4 

mineral  resources  of 2—22 

Field  Division 1-22,  135-172   275-280,413^98 

Gas  Company 11 

Mortar  and  Sand  Company 21 

Sand  Company  (see  Capitol  Sand  and  Gravel  Company) . 

Safety  Chrome  Mine -  -  508 

Sale  of  gold-silver  ores  and  bullion.  Act  regulating .392-396 

Salmon  River  district *!  = 

Salsipuedes  Ranch  deposit 55- 

Salstrom  Placer  Mine ■'1' 

Salt  Cake  (see  Sodium  Sulphate). 

Salt,  1924  production  of 5°^ 

in  Monterey  County gg 

Salt  Lake-California  Mine ----   288 

San  Benito  County,  Oilfield  development  in 75,  249,  566 

San  Bernardino  County.  Oil  field  development  in 75,  249,  J88,  567 

Creek  deposit -     ^^12. 

Sanborn,  Frank  L 124,  266.  402,  588 

San  Carpajano  Creek  deposit 510 

Sand: 

in  Calaveras  Coimty__  J^)^ 

in  Merced  County -.<   fs 

in  Monterey  County o4-5o 

!;;^:;;'?^-.'^?n:-u.v :::;:::::::::::::::;:::::::::::::37i,377 

in  sau.)„ar,n„  County; ::::::::: ise 

in  Sail  Luis  (Jbi.spu  ( 'ounty "^° 

in  Stanislaus  County 217 

in  Ventura  County 244 

and  gravel,  1924  production  of pS5 

,  foundry.  California 251-255 

,  molding; 

in  Sacramento  County -J 

in  Ventura  County 241 

Sand ,  refractory 22 

Sandall  property *1 

San  Diego  Brick  and  Tile  Company •'So 

County: 

description ^^o 

geology oZD,  ooz 

metals  in '^^^"000 

mineral  production,  table  of 328 

mineral  resources 327-382 

nonmetals  in 353-382 

oil  field  development  in J'^ 

physiography ■*26 

Water  Company  (see  Bernardo  Granite  Quarries). 

property,  li'piilolilc  in -    •^^S 

Sandstone.  i'J-l  iin.diiciion  of 583 

inCalav,-i:i^  Cnnniy       171 

in  Santa  liarljara  County ■ 561 

in  Siskiyou  County 497 

in  Ventura  County 242 

ornamental,  in  Siskiyou  County 493 

Sanford  &  Ediuund-..n  .-laim 48;> 

San  Francisc,  I  i,M  Division 23-57,  173-222,  281-324,499-538 

Sanger  Peak  coiJixi  ^^^ 

San  Jacinto  Mining  and  Milling  Company  (See  Daly  copper  mine). 

San  Joaquin  Brick  Company -      1°° 

County IS4-200 

geography  and  geology 1°4 

mineral  production,  table  of 186 

mineral  resources __    lo4 

oil  field  development  in 388 
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San  Joso  Valley  Mine 534 

San  Luis  Brick  Company ■ 505 

Works 505 

Hot  Springs 526 

Obispo  County: 

geography 499 

geologj- 500 

mineral  resources  of 500-538 

oil  field  development  in 75,  249,  388,  567 

topography 499 

San  Marcus  Cold  Springs 556 

San  Mateo  County,  Oil  field  development  in 75,  249,  388 

San  Miguel' to  Canyon  deposit 553 

Santa  Ana  Mines 59 

Mining  Company 59 

Rock  and  Gravel  Company 70 

Santa  Barbara  Builders  Supply  Companj' 547 

Canyon  deposit 552 

Coiinty: 

■  climate 539 

mineral  production,  table  of 541 
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MEXICO 


PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  IVIineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  o^  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  stop  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  Ifarch,  192-3. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies.  2.5  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  inde.x 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  Ijulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  mu.seum,  library,  emplo.vment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  arc 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  AUining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intellisent  development  of  the  wonderful,  latent 
resources  of  the  State  of  California. 


DISTKICT  EEPOETS  OF  MINING  ENGINEERS. 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  contact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able for  the  present  biennium,  the  Redding  and  Auburn  field  offices  were 
consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  ontUne  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XV 11.  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable,  therefore,  beginning  with  the  January. 
1925.  issue  of  'Alining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral  resources  in  one  or  more  of  the  counties  in  each   district. 

This  program  wiU  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.  A.   LOCA^.-.  Mining  Engineer. 
TRINITY   COUNTY. 
Foreword   and   Acknowledgment. 

Field  work  for  this  report  was  carried  on  during  the  summer  and 
autumn  of  192.5.  several  trips  havin-r  been  mad'>  to  different  parts  of  the 
county.  The  mining  indu.stry  of  tlie  i  ounty  has  received  a  good  deal 
of  attention  in  the  reports  of  both  tiie  United  States  Geological  Survey 
and  the  California  State  Mining  Bureau,  during  recent  years,  and 
because  the  indu-stry  has  been  very  <iuiet  there  for  the  past  ten  years, 
it  was  not  found  necessary  to  carry  on  extended  field  work.  Con- 
siderable time  was  spent,  however,  ^■is^ting  placer  mines  along  Trinity 
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River  between  Helena  and  Salyer,  quartz  niine.s  and  placers  in  the 
Carrville  and  Coffee  Creek  districts,  and  numerons  ((uartz  mines  and 
prospects  in  other  scattered  districts.  Time  was  also  taken  to  bring 
the  record  of  location  and  ownership  of  mining  property  up  to  date. 
Tn  spite  of  the  amount  of  valualjle  information  heretofore  printed 
on  the  county's  mines,  most  of  this  is  not  now  available,  due  to 
exliaustion  of  stock  of  lioth  federal  and  state  publications. 

It  is  also  true  that  even  if  all  these  reports  were  available,  they 
are  all  fragmentar.y.  It  is  the  plan  of  the  present  report  to  furnish  a 
comprehensive  idea  of  the  mineral  resources  of  the  entire  county. 
Notes  taken  by  the  writer  during  the  past  season  and  in  previous  field 
work  cover  operations  not  described  in  other  publications,  and  these 
other  publications  have  in  turn  been  drawn  upon,  in  cases  where  there 
has  been  little  or  no  recent  development.  An  innovation,  and  it  is 
hoped  an  improvement,  is  introdiiced  by  separating  purelj'  statistical 
information,  such  as  ownership,  location,  and  extent  of  holdings,  from 
the  discu.ssion  of  geology  and  mine  development,  putting  the  former 
details  in  .separate  tables  to  economize  time  and  space.  The  character- 
istics of  individual  mines  are  discussed  separately,  where  the  properties 
appear  to  warrant  it,  and  where  operations  have  been  of  such  an  extent 
as  to  reveal  intere.sting  and  informative  facts. 

The  assistance  of  operators  and  mine  owners  throughout  the  county 
is  acknowledged  with  pleasure  and  special  thanks  are  due  to  Fritz 
Meckel,  Junction  Citv ;  Harvev  Stofer  and  Charles  D.  Trask  of  Helena ; 
J.  H.  King,  French  Gulch ;  B.'r.  Brown,  A.  C.  Meckel  and  E.  B.  Harri- 
gan,  Weaverville :  John  Boddecker  and  Williams  Brothers,  Coffee;  and 
J.  M,  Dikeman.  Bonanza  King  Mine. 

Geography. 

Trinit.y  County,  lying  in  the  northwe.stern  part  of  the  state,  embraces 
nearly  the  entire  drainage  basin  of  Trinity  River  and  its  branches, 
and  like  Siskiyou  County  is  made  up  of  a  succession  of  mountain 
chains  and  deep  can.vons.  This  mountain  region,  known  by  the  gen- 
eral name  of  the  Klamath  Mountains,  is  composed  of  a  number  of 
disconnected  chains,  lacking  the  synnnetrical  arrangement  of  the  Sierra 
Nevada.  These  mountains  are  the  connecting  links  between  the  Sierra 
Nevada  and  Coast  Range  Mountains.  While  the  Coast  Ranges  of  Cali- 
fornia are  characterized  by  rounded,  gently  sloping  hills,  and  broad 
shallow  valleys,  the  Klamath  Mountains  are  more  abrupt  in  relief. 
The  streams  have  carved  deep,  pi'ecipitous  canyons,  except  on  the  upper 
reaches  of  the  main  river,  in  tlie  northeastern  part  of  the  county,  and 
on  the  Ha.yfork.  where  there  are  comparatively  extensive  areas  of  level 
and  arable  land.  Upon  these  lands,  a  little  farming  is  carried  on, 
although  the  distance  to  outside  markets  and  the  lack  of  local  demand 
discourages  this,  and  stock  raising  and  mining  are  the  j)rincipal 
industries.  Except  where  the  Northwestern  Pacific  Railroad  cro,sses 
the  extreme  southwest  corner,  there  are  no  railroads  within  the  county, 
the  principal  sui)ply  point  lieing  Redding,  in  Shrusta  County.  48  miles 
from  Weaverville,  the  county  seat.  Daily  mail  and  passenger  stages 
travel  between  Redding  and  Weaverville  and  other  points.  The  state 
highway  lateral  between  the  two  points  has  not  been  completed,  but  is 
generally   in    good    condition,    and    greatly    facilitates    travel.      Roads 


SA(  RAMENTO   FTELB   DITISIOX.  6 

extend  from  Weaverrille  to  Carrville  via  Minersville  and  Trinity 
Center,  and  from  Redding  to  the«?  points  via  Freneh  GuJeh ;  also  from 
the  state  highway  at  Douglas  City  to  Hayfork  and  thenee  to  the  coast, 
via  Peanut  and  Bridgeville  in  Humiioldt  Coiintj'.  A  good  Mghway 
also  extends  from  Junction  City  along  the  river  to  the  ■westerly  eoxmty 
line  at  Salyer.  conneeting  'vrith  the  coai5t  system  of  highways  in  Hum- 
boldt County.  f?alyer  is  40  miles  ea.st  of  Korbel.  the  nearest  railroad 
point.  A  toU  road  runs  from  Delta  to  Trinity  Center,  but  has  little 
traveL  The  mines  of  the  Carrville-Coffee  Creek  district  are  30  to  45 
miles  from  the  railroad  at  Delta  or  Bedding. 

The  timber  and  water  resources  of  the  county  are  especially  abundant, 
with  many  perennial  streams.  The  exception  to  this  L=  a  stretch  of  40 
miles  along  the  north  side  of  the  river,  extending  from  Douglas  City 
downstream.  In  this  region  the  streams  are  small  and  the  country  dry 
with  a  sparse  growth  of  digger  pine,  but  south  of  the  river  the  streams 
are  stronger  and  the  timber  cover  better. 

The  area  of  Trinity  County  is  3166  square  miles  and  the  population 
was  only  2-550  in  1920.  The  county  seat  and  only  town  of  any  size  is 
WeaverviQe.  having  about  600  inhabitants  and  situated  at  an  elevation 
of  2017  feet  in  a  large  area  of  gold-bearing  gravel,  but  with  few  active 
mines  at  present.  Junction  City,  12  miles  west  of  Veaverrille  by 
road  on  Trinit^^  Eiver,  and  Douglas  City,  on  the  river  and  on  the  state 
highway  lateral  8  miles  south  of  Weaverville.  were  formerly  active 
hydraulic  mining  camps.  Trinity'  Center  and  Lewiston  are  head- 
quarters for  the  dredging  operations  on  the  river.  Carrville.  Helena 
and  French  Gulch  i  the  last  named  in  Shasta  Count}' t  are  the  nearest 
points  to  the  principal  quartz  prospecting  operations. 

Hotel  aec-ommodaticns  are  available  at  WeaverviUe,  Junction  City, 
Helena,  Big  Bar,  Lewiston,  ilinersville  and  Carrville,  but  at  the  last 
named  only  in  summer  and  falL 

GEOLOGY  AND   MINERAL  RESOURCES. 
Summary  of  Geology  of  Quartz  Mining   Districts. 

The  quartz  mines  of  the  county  occur  in  three  principal  belts.  One 
is  on  the  east  side  of  the  county,  forming  part  of  a  large  area  of 
Bragdon  slower  Carboniferous;  rocks,  in  which  black  carbonaceous 
slate  is  the  most  important  member.  This  area  extends  fi^om  Tower 
House  in  Shasta  County  and  from  near  Lewiston  in  Trinity  CounQ^, 
northward  to  Carrville,  and  contains  numerous  formerly  productive 
quartz  mines,  in  both  counties.  The  second  area  i*  one  of  ancient 
rocks  classified  as  pre-Cambrian  metamorphies,-  occupying  a  sei-tion 
of  country  from  12  to  18  miles  wide  extending  in  a  northwesterly 
direction  from  the  southern  border  in  the  region  of  BuUy  Choop 
Mountain,  past  WeaverviUe  and  as  far  as  the  headwaters  of  the  Salmon 
River  in  Siskiyou  Counts-.  Prominent  in  this  area  is  hornblende  schist, 
varying  from  fine  to  coarse  grained.  This  is  the  wall  rock  of  the 
veins  north  of  Dedrick.  3klany  varieties  of  intrusive  rocks  occur  within 
the  older  schist.  Diorite  and  granodiorite  and  various  porphyritic 
rocks  are  prominent.  The  granitic  rocks  occur  a.s  large  areas,  notably 
on  Weaver  Bally,  in  the  Thompson  Peak  region,  and  west  of  Helena. 
Some  veius  of  ore  occur  in  the  granodiorite,  but  the  periphery  of  the 

-  Smith,  J.  P.,  Cal.  State  Min.  Bur.  BuH.  72  and  Geologic  Map  of  CaL 
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granitic,  intrusive  is  a  more  favnrable  location  tor  prospecting,  par- 
ticularly in  case  of  a  large  area. 

In  the  northeastern  part  of  the  counly.  and  also  in  the  western 
section,  occur  a  series  of  i-ocks  grovipecl  hy  Ilershey  and  others  a.s 
the  greenstone  .series,  and  termed  hy  J.  P.  Smith, ^  "Paleozoic  raeta- 
morphies,  unditt'erentiated.'"  This  series  contains  slate  and  slaty  schist, 
altered  igneous  rocks  of  various  ages,  crystalline  limestone  and  large 
areas  of  serpentine.  A  lack  of  fossils  hauS  prevented  the  exact  placing 
of  the  various  members  in  the  time  scale,  hut  the  group  may  contain 
Devonian,  Carboniferous  and  earlier  formations.  In  the  area  from 
Trinity  Center  northward,  and  from  the  western  part  of  Shasta  County 
as  far  west  as  Callahan,  serpentine  is  especially  prominent.  Other 
rocks  of  igneous  origin  which  are  important  because  of  their  connec- 
tion with  ore  deposits  of  the  Carrville-Coft'ee  Creek  section,  are  the 
dikes  and  larger  bodies  of  granodiorite  and  grauodiorite  porphyry 
(dacite  porphyry)  and  basalt  ((luartz-augite  diorite)  and  lamprophyrc 
dikes,  ilac  Donald"  believed  that  the  grauodiorite  intrusions  occurred 
in  the  late  Jurassic  or  earliest  Cretaceous,  and  noticed  that  at  least  in 
places  the  serpentine  dikes  (probably  originally  peridotite)  cut  the 
granodiorite,  which  itself  is  older  than  the  other  igueo\i,s  rocks  men- 
tioned. 

In  the  first  mentioned  district,  in  the  eastern  part  of  the  county  in 
the  Bragdon  slate  area,  the  gold  ((uartz  deposits  are  in  the  form  of 
narrow  fissure  veins  usually  with  slate  for  one  wall  and  diorite  por- 
phyry, soda  granite  porpliyiy  or  some  other  intrusive  dike  rock  for  the 
other.  Quartz  is  the  principal  gangue  mineral,  and  pyrite,  galena, 
sphalerite  and  arsenopyrite  occur.  The  ores  of  the.se  mines  are  com- 
paratively high  grade  with  most  of  the  gold  of  coarse  size  and  only 
a  little  sulphide.  Many  pocket  deposits  have  also  been  found  in  this 
district,  nearly  all  occurring  along  faulted  contacts  of  the  slate  and 
altered  andesite.  These  pocket  deposits  were  studied  many  years  ago 
by  Oscar  H.  Hershey  and  described  as  follows  by  him:^ 

"At  the  contact  the  black  rock  fi'eciueutly  has  a  shining  luster  and  a 
schistose  structure  due  to  slieai-iug.  This  gives  it  imperfectly  the  power 
of  a  gouge  to  deflect  underground  waters.  The  volcanic  rock  near 
the  contact  has  generall.v  been  decomposed,  softened,  and  changed 
to  a  dull-brown  color:  it  is  popularl,v  known  as  porph.vrv.  In  places 
there  is  a  tliin  vein  of  quartz  between  the  so-called  porphyry  and  the 
black  schi.stose  material,  but  generall.v  they  are  in  actual  contact  or 
separated  merel.v  by  a  thin  seam  of  ferruginous  dirt.  The  dirt  seam 
often  carries  a  little  free  golcl.  but  the  pockets  are  said  to  be  found 
near  or  where  seams  of  quartz  pentrate  the  porphyry  downward  from 
the  contact.  The  gold  lies  in  a  thin,  Hat  sheet  upon  the  igneous  rock 
and  under  the  slate,  and  in  some  cases  extends  a  short  distance  into 
the  former  foi'ination,  rai-ely  into  the  latter.  It  is  in  the  form  of  coarse 
and  fine  grains  that  have  a  peculiar  smooth  and  rounded  surface  quite 
unlike  the  free  gold  in  (juartz  veins. 

"The  reason  that  the  slate-volcanic  rock  contact  is  the  great  'pocket' 
horizon  is  that  it  is  there  that  the  gold-bearing  solution  first  reaches  a 
carbonaceous  rock — the  carbon  precipitates  the  gold.     The  water  may 

1  SmiUi,  J.  p.,  op.  cit. 

=  Mac  Donald,  D.  F.,  Bull.   U.  S.  Geol.   Survey,  No.   530  D. 

'  Hershey,  O.  H.,  Origin  of  Gold  Pockets  in  Northern  California.  Min.  and  S.  P. 
Vol.   101.  pp.   741-742. 
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reach  the  contact  by  traveling  nearly  liorizontally  through  inclined 
strata  or  l)y  ascending  under  liydrastatic  pressure.  The  sheared  slate 
so  frequently  found  along  the  contact  aids  in  holding  the  .solution 
to  it  while  the  gold  is  being  deposited.  Probably  also  water  issuing  from 
the  slate  carries  the  precipitating  agent.  For  a  long  time  the  point 
of  union  between  the  preciiiitant  and  the  gold-bearing  water  remains 
at  one  place  or  near  the  contact,  and  thousands  of  dollar's  worth  of 
gold  is  thrown  down  within  a  space  of  a  few  cubic  yards  or  less." 

The  leading  mine  of  the  fissure  vein  type  in  this  region  is  the  Brown 
Bear,  at  Deadwood.  It  ha.s  been  developed  to  a  depth  of  about  800 
feet,  although  geologically  similar  veins  in  the  same  di.strict  nearby  in 
Shasta  t'onnty  have  proven  profitable  to  much  greater  depths.  The 
pocket  deposits  have,  as  a  rule,  been  exploited  only  by  .shallow  pits  and 
adits,  as  the  pocket  hunter  is  a  grass  root  miner,  averse  to  deep  mining, 
and  not  financially  able  to  follow  it,  although  often  highly  skilled  in 
his  particular  form  of  mining.  Pocket  mining  continues  to  be  remunera- 
tive to  a  few  miners  in  this  district  in  both  counties,  and  scarcely  a 
season  passes  without  the  report  of  one  or  more  good-sized  pocket 
discoveries,  often  running  into  thousands  of  dollars.  A  few  mines  of 
this  t.vpe  have  been  opened  by  underground  workings  and  have  con- 
tinued to  pay  over  a  period  of  years.     The- Five  Pines  is  an  example. 

The  mines  in  the  second  area,  in  the  pre-(Jambrian  metamorphics, 
have  varying  characteristics.  Those  in  the  region  of  Bully  Choop  have 
wide  veins,  tarrying  fine  gold  and  considerable  sulphide,  principally 
pyrite  and  copper  sulphides  and  the  ores  become  baser  with  depth, 
and  are  low  or  medium  grade.  A  little  farther  north,  numerous  small 
mines  have  been  worked  where  ore  has  been  found  rich  enough  to  stand 
the  expense  of  hauling  to  the  railroad  and  shipment  to  a  smelter.  The 
ores  of  these  mines  in  the  vicinity  of  Indian  Creek,  carry  nearly  equal 
weights  of  gold  and  silver,  and  show  galena,  zincblende,  and  copper 
carbonates  and  sulphides.  The  veins  are  generally  narrow  and  develop- 
ments shallow.  On  Weaver  Bally,  .some  prospects  have  been  opened 
in  the  hornblende  schist,  wliere  the  veins  occur  as  small  lenses  of  white 
quartz  frozen  to  the  walls,  ami  carry  bunche.s  of  high  grade  free  gold 
ore,  with  only  a  small  ((uantity  of  pyrite.  The  Fields-Meckel  and 
Patillo  prospeits,  de.scrilied  herein,  are  in  this  district.  Farther  north 
the  Globe  Mine  in  the  hornblende  schist  has  been  a  good  producer, 
yielding  high  grade  ore  with  finely  divided  free  gold  and  little  sulphide. 
The  geolog.v  of  these  mines  is  covered  elsewhere  in  this  report. 

In  the  Carrville  district,  the  gold  lode  deposits  are  of  different  types. 
Mac  Donald'  described  five  types.  The  characteristics  of  these  will 
be  covered  farther  on,  and  it  will  suffice  to  say  here  that  the  ore 
deposition  in  every  case  appears  to  have  been  associated  with  one  or 
another  of  the  various  igneous  intrusives,  either  as  a  replacement  of  a 
dike,  or  a.s  the  result  of  ore  deposition  in  shear  zones,  combined  with 
partial  replacement  of  the  igneous  wall  rock,  or  as  fissure  fillings  in 
one  such  rock  accompanied  b,v  shearing,  and  small  dikes  of  another 
intrusive.  More  active  (juartz  prospecting  is  going  on  in  this  district 
than  elsewhere  in  the  county. 

In  the  district  north  of  Helena  some  blanket  veins  near  the  contact 
of  granodiorite  and  diorite  and   with   either  of  these  formations  for 

'  Mac  Donald,  D.  F.,  op.  ci* 
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both  walls,  have  paid  well.  The  Enterprise-Lone  .Taok  is  tlie  liest 
known  and  is  described.  Fartlier  north,  a  number  of  veins  have  been 
prospected  in  the  region  tributary  to  the  East  P^ork  of  North  Pork  of 
Trinity  River,  but  no  pnuluctioii  is  sj-oin.ii  on.  althout;li  srveral  owners 
are  actively  working. 

The  New  River  district,  which  at  one  time  had  sevi-ral  active  mines, 
is  at  present  nearly  deserted  by  (juartz  miners. 

Summary  of  Geology  of  Auriferous  Gravel   Deposits. 

Since  none  of  its  streams  empty"  into  navigable  rivers,  all  forms  of 
placer  mining  have  prospered  without  hindrance  in  Trinity  Count.w 
and  the  La  Grange  mine,  the  largest  hydraulic  mine  in  existence  at 
tile  time,  was  operated  until  the  late  war,  but  present  operations  nf 
this  kind  are  small.  In  recent  years  one  of  the  more  important  gold 
dredging  fields  has  been  developed  along  Trinity  River  between  Lewis- 
ton  and  Carrville,  and  this  branch  of  the  industry  has  supplied  most 
of  the  gold  produced  since  1918. 

The  area  containing  Trinity  County's  gravel  deposits  has  passed 
through  three  separate  and  lengthy  periods  of  erosion,  according  to 
Diller.^  The  earliest  of  these  was  the  period  during  which  the  Klamath 
peneplain  was  formed.  'Hershey-  believed  this  was  during  the 
Cretaceous.  This  peneplain  was  a  very  important  feature,  but  today 
only  remnants  of  it  are  preserved,  and  can  be  seen  best  from  some 
high  mountain,  from  which  vantage  point  it  will  be  noticed  tluit  t\\-- 
summits  of  many  of  the  higher  ranges  have  approximately  the  same 
elevation,  representing  remaining  parts  of  the  peneplain,  which  was 
reduced  nearly  or  (piite  to  sea  level  during  the  Cretaceous.  The  erosion 
of  the  previously  formed  gold  lode  deposits,  during  this  and  following 
periods,  supplied  the  gold  for  the  placer  deposits,  but  no  important 
placer  gravel  deposits  have  been  worked  on  this  peneplain  in  Trinity 
County. 

The  uplift  following  the  fomiation  of  the  Klamath  peneplain  was 
followed  by  a  second  c.vele  of  erosion,  and  the  formation  of  a  second 
peneplain,  500  to  1000  feet  lower  than  the  first  and  corresponding  to  the 
Sherwood  peneplain,  in  the  neighboring  coast  counties.'*  Large  and 
important  deposits  of  gravel  were  formed  during  the  development  of 
the  Sherwood  peneplain  in  this  county,  and  these  were  preserved  by 
being  faulted  downward  into  basins  where  they  were  protected  by 
rims  of  harder  rock,  as  shown  by  the  detailed  studies  of  Diller  and 
illustrated  by  vai'ious  figures  in  his  paper  on  Auriferous  Gravels  of 
Trinity  River  Basin,*  and  by  the  earlier  work  of  Mac  Donald.''  The 
liest  example  of  a  mine  in  the  gravel  of  this  age  is  the  La  Grange,  which, 
has  become  universally  known  in  recent  mining  literatu.re  because  of 
the  magnitude  of  the  former  operations.  This  mine  lies  at  the  south- 
west end  of  an  area  of  auriferous  gravel  and  glacial  till  (or  'dead 
wash')  that  extended  from  a  short  distance  southwest  of  Weaverville 
to  the  vicinity  of  Trinity  Center,  and  had  an  average  width  of  one 
to  three  miles  from  Weaverville  to  the  East  Fork  of  Stuarts  Fork,  but 
which  north  of  there  has  been  ei'oded  by  glaciers.    This  large  area  is  in 

'  Diller,  J.   S.,  Bulls.  U.  S.   Geological   Survey  Nos.   196,  470.  540. 

=  .Hershev,  Oscar  H.,  Am.  Geologist,     Vol.   25,  1900,  p.  S6  ;  Vol.  27,  p.  245. 

'Diller,  J.  S.,  Bull.  U.  S.  Geol.  Survey  No.  196. 

'Diller,   J.   S.,   Bull.   U.    S.   Geological    Survey,   No.    470.   pp.    11-29. 

'  Mac  Donald,   D.   F.,   Bull.   U.   S.   Geological   Survey,   No.   430. 
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the  so-ealled  Weavcrvillc  Basin,  wliere  the  deposit  reaches  a  thickness 
perhaps  as  orreat  as  lOCd  feet  and  has  been  mined  for  a  depth  of  650 
feet  in  the  La  Gran.sje  Mine.  On  the  west  it  is  hounded  by  a  distinct 
fault,  easily  seen  in  the  La  Orange  workins^s,  and  striking  east  of 
northeast  there.  The  stratification  planes  of  the  gravel  dip  toward  the 
fault  plane,  but  the  surface  of  the  country  slopes  east  and  southea.st 
toward  the  river.  Weaverville  has  an  elevation  of  2047  feet,  while 
the  suminit  of  the  La  Grange  hill,  which  has  been  nearly  reached  by 
the  mining  operations,  and  shows  washed  gravel,  is  at  an  elevation  of 
8200  feet.  In  the  immediate  region  of  Weaver\-ille  the  recent  and 
present  streams  have  eroded  and  reconcentrated  this  old  high  gravel  and 
detrital  material,  which  forms  the  bedrock  for  the  later  accumulations. 

Other  areas  of  gravel  of  age  and  character  similar  to  the  La  Grange- 
Weaverville  deposits  occur  on  Duttons  Creek  at  the  Sweepstakes  and 
Lower  Duttons  Creek  Mines,  on  Browns  Mountain,  on  Musser  Hill, 
above  Trinity  River  near  Lowden,  across  Indian.  Redding  and  Browns 
Creeks,  southeast  of  Douglas  City,  in  Hayfork  Valley  and  in  Hyampom 
Valley. 

Xo  other  mine  in  gravel  of  this  age  lias  been  opened  on  a  scale  com- 
|)aring  witli  the  La  Grange,  although  small  operations  have  been 
I'arried  on  in  several  places.  In  some  cases  the  gravel  is  cemented  and 
could  not  be  worked  profitably.  The  cost  of  water  installations  on 
tliese  areas,  which  are  mostly  around  3000  feet  in  elevation,  is  also  an 
important  factor  and  the  water  controlled  by  a  few  of  the  larger  com- 
panies would  be  needed  for  their  exploitation.  The  La  Grange  com- 
pany's rights  cculd  be  utilized  to  the  greatest  advantage.  In  general, 
the  gravel  of  this  age  is  of  sucli  low  gold  content  that  it  can  be 
profitably  worked  only  on  a  large  scale,  .indging  b.v  the  average  yield 
in  the  La  Grange  operations  and  in  prospecting  work  carried  on  by 
the  same  eompan.v  on  other  areas.  The  numei-ous  small  hvdraulic 
mines  worked  near  Weaverville  in  years  past,  (where  the  Lorenz  and 
Hook  &  Ladder  still  continue)  liave  been  in  deposit-;  formed  b,y  the  action 
of  recent  streams  which  enriched  the  gravel  while  recoiicent rating  it, 
making  it  rich  enough  to  pay  hand.somely.  Lack  of  grade  and  dump 
are  factors  now  and  increase  the  cost  of  operation  by  lowering  the 
duty  of  water,  whether  it  be  used  for  piping  up  to  the  boxes  and  stack- 
ing tailing  or  in  hydraulic  elevators. 

Study  of  fossil  leaves  taken  from  the  gravel  of  this  age  has  resulted 
in  the  conclusion  that  the  gravel  is  of  the  same  age  as  the  earlier  gravels 
of  the  Sierra  Nevada,  and  the  location  of  the  dii¥erent  deposits  suggests 
their  deposition  by  the  main  Tertiary  Trinity  River. 

The  .voungest  gravels  are  those  forming  the  bar  and  lieneh  deposits 
along  the  present  river  and  its  tributaries.  These  extended  through 
Quaternarv  and  recent  time  up  to  the  present.  Such  deposits  occur, 
where  conditions  have  been  favoral)le,  along  the  entire  stream  from 
the  tributaries  of  Coffee  Creek  in  the  extreme  northeast  corner  of  the 
county  downstream  to  the  mnuth  of  the  river,  in  Humboldt  County. 
The  verv  youngest  of  these  gravels  lie  in  the  present  bed  and  lowest 
bars  of  the  river,  and  are  being  worked  profitably  b.y  several  dredgers 
in  the  section  of  the  main  river  between  Lowden  and  Trinit,v  Center. 
This  is  free  wash  gravel,  with  mostl.y  small  to  medium  sized  boulders. 
Farther  up.streain  on  the  main  river  and  on  Coffee  Creek  neai'  Carrville. 
gravel  was  drilled  and  rei>ortt'd  of  good  grade.     In  the  hitter  place  a 
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dredger  w;is  installed  hut  soiiii-  of  the  hoiilders  encountered  were  too 
lieavy  to  ])ennit  successful  operation.  There  is  still  considerahle 
unvvorked  gravel  along  ("otfee  Creek.  The  stream  ha.s  heen  noted  for 
the  production  of  coarse  gold  hut  work  along  it  has  heen  hampered 
by  the  size  and  numher  of  houlders,  and  iu  many  claims  by  lack  of 
grade  and  dump.  Pat  Holland's  Placer  Mine,  on  the  East  Fork  of 
Coffee  Creek  has  heen  operated  every  season  for  the  past  5U  years. 
There  are  a  number  of  small  placer  mines  which  were  being  worked  by 
one  or  two  men  each  on  the  other  forks  of  the  creek  during  the  past 
summer.  Some  are  drift  mines  in  the  gravel  below  the  present  stream, 
otiiers  hydraulic  or  ground  .'^luice  mines.  Near  Minersville,  the  resump- 
tion of  hydraulic  mining  has  been  promised  for  the  present  season  on 
the  Beaudry  Mine. 

Going  downstream  from  Lowden  on  the  main  river,  no  activity  is 
noted  in  the  Douglas  City  district,  except  at  the  Union  Hill  Mine,  and 
only  a  little  work  has  been  done  each  season  in  recent  years  in  the 
Junction  City  district.  The  latter  district  is  an  interesting  one  to  the 
geologist,  although  it  has  passed  its  peak  in  gold  production.  There 
has  been  here  a  greater  development  of  low  bench  deposits  than  any- 
where else  on  the  river,  and  these  must  have  been  rich  a.s  they  have 
been  nearly  worked  oft".  The  gravel  on  these  benches  between  the 
mouth  of  Dutch  Creek  and  the  Jaeoh  Mine  is  in  part  distinctly 
dift'erent  in  origin  from  the  gravel  farther  upstream.  In  this  section, 
the  wash  is  characterized  by  many  enormous  boulders  which  have 
evidently  not  come  downstream  in  the  present  river,  as  they  are  not 
seen  above  Dutch  Creek.  It  is  also  intei-esting  to  note  that  these 
mines  have  produced  many  nuggets  of  platinum  group  metals  (prin- 
cipally osmiridium)  up  to  an  ounce  in  weight,  but  that  these  metals 
disappear  going  upstream  above  Dutch  Creek.  No  platinum  was  ever 
produced  at  the  La  Grange  Mine.  The  large  boulders  may  be  from 
fault  breccia  or  landslide  material  or  from  glacial  debris  brought 
from  the  north.  At  Dutch  ("reek  the  river  changes  its  general  course 
from  southwest  and  west  to  nearly  north,  in  line  with,  but  opposite  in 
direction  to.  the  steep  course  of  Canyon  Creek,  which  enters  it  at 
Junction  City.  While  no  geologic  work  has  been  done  to  trace  such  a 
fault,  it  is  possible  that  Canyon  Creek  and  the  northward  flowing 
section  of  the  river  may  occupy  a  fault.  After  passing  Canyon  Creek 
the  river  again  turns  westward  and  maintains  this  direction  nearly 
to  the  county  line  where  it  turns  north  and  receives  New  River  and 
the  South  Fork  of  Trinity  River.  There  is  good  hydraulic  mining 
ground  left  near  Junction  City  at  the  old  Jacob  claims;  also  on 
Canyon  Creek,  and  small  acreages  at  Helena  and  Big  Bar.  Between 
Big  Bar  and  Burnt  Ranch  the  river  flows  in  a  steep  canyon  carved  in 
serpentine  most  of  the  distance,  and  iu  this  section  no  important 
bench  gravel  deposits  were  formed.  Large  areas  of  unworked  high 
bench  gravels  remain  in  the  vicinit.y  of  Hawkins  Bar  and  in  the  section 
adjacent  to  the  south  fork  and  main  Trinity  River  near  their  con- 
fluence. In  this  latter  region  there  is  to  be  seen  intact  the  most  eom- 
l)lete  sequence  of  terraces  anywhere  on  the  river,  as  described  farther 
on  under  the  Plammer  and  Kahlke  Mine, 

On  the  South  Fork  near  Auto  Rest  a  company  has  been  preparing  for 
hydraulic  mining  during  the  past  summer.  Many  claims  have  been  held 
under  iilaeei-  locations  for  \ears  along  the  Havfork  and  South  Fork 
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liiit   only  ;i    little   hand    work   lias  1 ii   ddiic      On   Now  River  and   its 

li-il)utaric's.  llali'v'  iKili'd  a  nuinli<'i-  of  jira\cl  liai's  wliich  he  considered 
iiiio'lit  be  profitably  woi'ked.  There  is  liffle  mining  of  any  kind  going 
on  in  tlii.s  region  west  of  Big  l?ar.  Most  of  the  properties  laek  the 
necessary  water  supply  installations,  and  many  are  devoid  of  eipiip- 
nieut,  although  there  api)ear  to  lie  numerous  excellent  opportnnities 
for  develojiing  jiaying  mines.  These  ean  not  all  be  described,  but 
descriptions  of  several  properties,  representing  the  different  types, 
are  given  in  considerable  detail.  Haley's  bulletin,  cited  above,  should 
also  be  consulted  by  those  interested,  for  informative  notes. 

Other  Minerals. 

In  addition  to  gold.  Trinity  County  contains  deposits  of  asbestos, 
baryte.s,  ohroraite,  coal,  copper,  limestone,  manganese,  marble,  mineral 
paint,  mineral  water,  platinum  group  metals,  quicksilver  and  building 
stone.  Silver  is  produced  as  a  by-product,  being  alloyed  with  gold. 
Due  to  the  distance  of  most  of  the  prospects  from  railroads,  there 
has  been  only  a  limited  development  of  the  commercial  mineral  deposits 
and  gold,  silver,  copper  and  platininn  group  metals  have  been  the 
principal  products.  During  the  world  war,  many  chromite  and 
manganese  properties  were  prospected  and  some  production  was  made. 
E.xeept  for  the  prospects  in  the  southwestern  corner  of  the  county,  near 
the  line  of  the  Northwestern  Pacific  Railroad,  and  those  in  the  north- 
eastern section,  all  these  were  at  long  distances  from  railroads  and 
have  remained  unproductive. 

'  H.-iley,  Cliaiies  S.,  Cal.   State  Min.  Bur.   Hull,   ill;,  pp.  92-113. 
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MINERAL  PRODUCTION  OF 


Year 

Gold, 
value 

Silver, 
value 

Quicksilver 

Flasks 

Value 

= 

. 

1.000 
1,500 
1.979 
1.317 
1.534 
1.919 
245 

$88,000 

126.424 

S7.076 

J877                                                                    

49.129 

50.469 

1879                                                         

57,282 

{326,693 

550,000 

600,000 

400,000 

529.150 

338.148 

4S4;726 

553,051 

589.000 

811.632 

1.192.790 

1.327.787 

1.446.603 

1.122.995 

1.012,666 

1.166,745 

1,296,330 

1,078,372 

859,255 

590.510 

571.605 

6^.683 

719.992 
607.728 
574.814 
690,844 
560,843 
535.316 
602.944 
520,046 
500,851 
612,149 
723,503 
431,862 
743,512 
441.846 
435,493 

602,048 
444,729 
538,494 

541,387 
437,993 
182,918 
617,841 
422.281 

$142 
1,500 

7.595 

1884                                                                                

>334 
10 
219 
924 
500 
640 
259 
2,249 
168 

1886                                                           

1S90                                   

240 

12.600 

1891 

1893 

1894     - 

325 
1,257 

1895 

3.926 
4.205 

838 
4.032 
3.076 
2,294 
1,302 

240 
266 
102 
389 
166 
98 
90 
197 
133 
44 
18 
4 

137.410 

1896 : 

139.035 

1897 

259 

314 

1.086 

■7,935 

■1,240 

550 
2,085 

135 
3.044 
2.981 
2.399 
4.269 
2,302 
1,960 
6,777 
7,494 
2,119 
3,374 
3,470 
7,591 

10,021 
6,912 
3,872 

3,469 
1.390 
2,432 
5,816 
10,934 

29.330 

1898 

151.200 

1899                               -             -          -            -    - 

123.624 

105.982 

1901 

58,668 

1902 

10.251 

1903 

11,156 

1904 

3,864 

1905.. 

13.917 

1906... 

6.059 

1907.. 

3.739 

1908.. 

3.808 

1909 

7.915 

1910 - 

5,622 

1911 

2.024 

1912 

758 

1913 

161 

1915 

• 

1916 

1917. 

1918 

1919... 

1920... 

1921.. _._. 

1922  .             

1923- 

1924 

$30,002,175 

$114,757 

•31,154 

$1,293,099 

•Bradley.  W.  W.,  Quicksilver  resources  of  California:  Cal.  State  Min.  Bur.,  BulL  78.  p.  200.  1918. 

'Includes  crushed  rock,  rubble,  sand,  gravel. 

'Law\-er.  A.  M.,  in  'Production  of  Precious  Metals  in  U.  S.';  Report  of  Director  of  Mint,  1884,  p. 

•Recalculated  to  'commercial'  from  'coining  value'  as  originally  published. 

•See  under  'Unapportioned.' 

'The  metal  contained  in  the  1919  product  was  38%  iridium  and  62%  platinum. 

•No  county  segregated  figures  for  gold  and  silver  available  for  years  earlier  than  1880. 
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TRINITY  COUNTY,  1875-1924. 


Platinum 

Miscel- 
laneous 
stone', 
value 

Miscellaneous  and  unapportioned 

Ounces 

Value 

Amount 

Value 

Substance 

3,620  cu.  ft. 

$5,000 

Granite. 

SOOcu.ft. 
5,750  cu.  ft. 
j    4.838  lbs. 
I    6,870  cu.  ft. 

375 
4.535 

761 
6,500 

Granite. 

Granite. 

Copper. 

1468 
200 
275 
450 
130 

Granite. 

lOOcu.ft. 

75 

Granite. 

4 

111,307 

Unapportioned,  1900-1909. 

, 

12,000 
1,000 

1 

161 

435 

5,161 

3,283 
3.136 

245 

360 

52.500 

397.316 

6,325 
368,447 

75,660 
175,674 

17.444 

1.838 
14,239 

5,687 
48.467 
72.050 

Mineral  water. 

900 
1,000 

7,718 
1,513 
11.839 

8.799 

5,677 
3,000 
2.240 

f       120  gals. 

Mineral  water. 
Other  minerals. 

Chromite,  copper,  manganese,  mineral  water,  quick 

f       242  tons 

silver. 
Chromite. 
Copper,  manganese,  mineral  water,  quicksilver. 

1     i,8"l4"tons 

Chromite. 

Copper,  mineral  water,  quicksilver. 

4     i 

Copper,  mineral  water,  platinum,  quicksilver. 

6,612 
3,260 
1,223 
2,050 
1,839 

Other  minerals. 

Quicksilver,  miscellaneous  stone. 

12 

11 

329.706  lbs. 
650,000  lbs. 

Copper. 
Copper. 

<423 

$28,673 

'$46,686 

81,368.705 
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Chrysotile  asbestos  might  reasonably  be  expected  to  occur  in  some  of 
the  uumerous  areas  of  serpentine  in  the  county,  and  has  been  noted  in 
several  places,  but  little  has  been  done  to  exploit  these  occurrences  in 
recent  years.  About  12  years  ago  a  company  spent  some  money  for 
e(|uipment  and  prospecting  upon  claims  near  the  East  Fork  of  Trinity 
River  in  the  vicinity  of  the  old  Altoona  quicksilver  mine.  This  com- 
jiany  failed  and  the  claims  at  present  are  being  held  by  Milton  J. 
Brown,  Coflfee  P.  0.  Brown  has  four  claims  on  which  are  some  of  the 
old  machinery  and  buildings  and  the  old  sawmill  of  the  defunct  com- 
pany.    Castella,  20  miles  east  by  road,  is  the  nearest  railroad  station. 

Rudolph  Oft,  Sha.sta  P.  O..  Shasta  Coimty,  has  two  claims  five  miles 
southwest  of  the  Altoona  quicksilver  mine,  on  East  Fork  of  Trinity 
River,  three  miles  from  the  Castella  road  and  2-1  miles  from  Castella. 
He  reports  that  he  has  not  yet  found  asbestos  in  place.  Asbestos  float 
is  found  for  a  distance  of  five  miles  from  Altoona  to  Whalen  station  on 
the  Ca.stella  road. 

CHROAIITE. 

Although  some  of  the  chromite  deposits  of  the  county  are  remote 
from  the  railroad,  there  was  some  production  during  the  war  from  a 
numl)er  of  localities. 

In  the  region  from  Plummer  Springs  Ranger  Station  on  the  north- 
west to  the  headwaters  of  the  South  Fork  of  Trinity  River  and  to 
Tedoc  Mountain,  there  is  an  extensive  occurrence  of  chert  and  asso- 
ciated bodies  of  serpentine.  This  area  is  from  two  to  six  miles  wide, 
and  contains  numerous  bodies  of  chromite,  the  largest  of  which  is  that 
at  the  Tedoc  Mine,  in  Tehama  County.  The  Trinity  County  deposits 
so  far  opened  in  this  belt  were  mostly  small.  The  largest  producer 
in  the  county  was  the  Crow  Creel;  Group  of  claims  in  Sec.  14.  T.  38  X.. 
R.  6  W..  on  Crow  Creek,  a  branch  of  the  North  Fork  of  East  Fork  of 
Trinity  River.  18  miles  west  of  Castella.  There  are  numerous  other 
chromite  properties  in  the  same  region,  which  is  reached  by  way  of 
the  Ramshorn  road,  running  from  Castella  westward  to  a  point  seven 
miles  north  of  Carrville  where  it  connects  with  the  Carr\-ille-Callahau 
road.  The  country  rock  in  this  region  is  principally  serpentine,  and  the 
district  is  practically  uninhabited  except  for  summer  visitors. 

TJighland  Lal-c  Claims  produced  some  high  grade  chromite,  which 
was  hauled  to  Gibson,  14  miles  northea.st. 

The  liilerira]  Chrome  Mining  Compa-nn  did  some  Tinning  on  the 
extensive  holdings  of  Integral  Quirlxilver  Minivq  Compani/,  which  has 
over  2600  acres  of  land  in  Sees.  14,  15,  21.  22.  23  and  27,  T.  38  N.. 
R.  6  W..  ad.ioining  the  Crow  Creek  Group  on  the  .south  and  21  miles 
from  Castella. 

Mnmlw  Creel-  Group  is  in  Sec.  4  or  11.  T.  38  X..  R.  6  W..  one  to  two 
miles  north  of  the  Crow  Creek  Group. 

Picayune  Lake  Group  of  14  claims  is  still  farther  north,  in  Sees.  23, 
26  and  27.  T.  39  N..  R.  6  "W..  and  the  nearest  railroad  station  is 
Gibson.  16  miles  northeast  by  trail  and  road. 

Other  claims,  some  of  which  ]iroduced  small  tonnages  of  chromite, 
were  worked  in  the  vicinities  of  Wildwood  and  Peanut.     These  were 
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a  long  way  from  the  railrnad,  souu'  a.s  iiuicli  as  75  miles.     'J'liey  Jiave 
long:  since  been  abandoned. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  7ti.  pp.  209-212. 


Lignite  occurs  at  numerous  places  in  the  county  but  has  been  used 
only  locally  for  blacksmithing  and  domestic  purposes.  Probably  all 
these  occurrences  were  formed  in  Tertiary  lakes  or  basins,  such  as  the 
Weaverville  ba.sin  or  the  smaller  one  at  Big  Bar.  All  the  known  occur- 
rences are  long  distances  from  the  railroad. 

Big  Bar  Prospect.  W.  A.  Pattison,  Big  Bar,  owns  hydraulic  mines, 
now  mostly  worked  out.  one-half  mile  west  of  Big  Bar  post  office  on 
the  south  side  of  Trinity  River,  wliere  lignite  occurs  as  part  of  the 
strata  underlying  the  bench  gravel.  Hydraulic  mining  has  exposed  the 
coal  and  a  little  of  it  has  been  used  locally  for  blacksmith  work. 

The  coal  is  exposed  in  a  gulch  for  a  distance  of  250  feet,  striking 
north  and  dipping  west.  It  is  evident  that  when  the  river  flowed  on 
this  bench,  the  coal  and  associated  shale  and  conglomerate  formed  a 
peninsula,  surrounded  except  on  the  west  by  water.  It  is  probably 
part  of  an  ancient  lake  or  marsh,  and  on  the  west  the  strata  may 
extend  a  considerable  distance  under  the  old  diggings,  forming  a  basin 
of  which  the  exposed  edges  are  part  of  the  rim. 

The  upper  three  feet  of  coal  is  fairly  clean  and  increases  to  five 
feet  thick  where  it  passes  under  a  gulch.  On  the  west  side  of  this 
gulch,  this  layer  iia.sses  downward  on  the  di]),  and  the  bank  above  it 
shows  six  feet  of  brown  shale  with  some  seams  of  coal;  one  foot  of  coal; 
14  feet  of  conglomerate ;  and  five  feet  of  mixed  coal  and  sandy  shale, 
with  as  much  as  three  feet  of  coal  irj  the  widest  part. 

Some  short  prospect  adits  have  been  run.  As  the  deposit  is  77  miles 
liy  road  from  Redding,  the  nearest  railroad  point  on  the  ca.st,  and 
nearly  as  far  on  the  west,  and  there  is  only  a  veiy  small  resident  popu- 
latiiin  in  the  district,  there  appears  little  chance  for  profitable  develop- 
ment. 

In  Hayfork  Valley,  in  the  river  one  and  two  miles  downstream  from 
Hayfork,  two  outcrops  of  lignite  were  found  many  years  ago,  and 
were  described  in  our  past  reports,  particularly  in  the  Twelfth  Report 
of  the  State  Mineralogist.  The  coal  is  described  as  a  black,  tough  lignite 
of  good  (piality,  and  three  separate  layers,  five,  one  and  six  feet  in 
thickness,  res])ectively,  were  noted.  Numerous  other  exposures  of 
lignite  have  been  noted  in  this  valley.  The  lignite  was  deposited  in 
Tertiary,  and  possibly  earlier,  time  as  a  part  of  the  filling  of  an 
ancient  basin  of  same  age  as  the  Weaverville  basin.  Hayfork  is  65 
miles  by  road  from  the  railroad  at  Redding. 

In  Byampom  Valley  where  Hayfork  Creek  enters  South  P^rk  of 
Trinity  River,  numerous  outcrops  of  lignite  have  been  noted,  and 
described  in  the  above  volume.  Some  of  the  layers  of  lignite  are  eight 
to  ten  feet  thick,  and  are  said  to  be  of  good  (|uality,  resembling  other 
lignites  found  in  Amador  County  and  the  Mount  Diablo  region.  Only 
a  little  prospect  work  has  been  done  upon  these  outcrops.  Hyampom 
is  nearly  90  miles  by  present  roads  from  the  nearest  railroad  point. 
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At  Poison  Camp  in  Sees.  22  and  15.  T.  2  S..  K.  6  E..  H.  :\[..  lij;uite 
occurs  in  a  vein  three  feet  thick. 

Near  Redding  Creek,  seven  miles  southeast  of  Douglas  City.  Diller' 
noted  "shaly  coal  5  to  15  feet  thick'"  occurs  in  the  lower  part  of  ancient 
gravel  deposits. 

Lignite  has  also  been  noted  in  the  lower  part  of  the  gravel  depcsit 
mined  at  the  Tnion  Hill  hydraulic  mine  near  Douglas  City,  and  in  the 
bedrock  of  hydraulic  mines  in  the  Weaverville  district. 

Xuuierous  analyses  of  Trinity  County  lignite  were  published  in  the 
Twelftli  Report  of  the  State  Mineralogist,  and  indicate  from  9%  to 
14';  water.  W^c  to  47^f  volatile  matter,  from  19^c  to  42' t  fixed  car- 
bon, and  a  widely  varying  a.sh  content,  due  probably  to  difference  in 
degree  of  weathering  of  some  samples. 

Bibl:  Cal.  State  Min.  Bur.  R.  X.  p.  716:  XII.  pp.  62-64;  XIII. 
p.  56;  XIV,  p.  877.  Bull.  U.  S.  Geol.  Sun-ey,  No.  470.  pp.  21. 
22,  etc. 

COPPER. 

Copper  prospects  are  found  in  areas  of  peridotite  and  serpentine 
and  on  their  contacts  with  other  rocks,  in  New  River  district.  Carrville 
and  Trinity  Center  district,  adjacent  to  South  Fork  of  Trinity  River 
between  Hyampom  and  Rattlesnake  Creek,  and  in  the  extreme  south- 
western corner  of  the  county,  where  geologic  conditions  are  different 
and  where  the  only  important  producer  has  been  developed.  All  of 
these  districts  except  the  last  named  are  so  far  from  the  railroad  that 
little  has  been  done  with  the  prospects.  It  costs  so  much  to  haul  ore 
to  the  railroad  that  only  a  very  rich  ore  or  concentrate  would  yield  any 
profit.  Hauling  from  either  the  Xew  River  or  South  Fork  districts 
would  be  out  of  the  question  at  present  prices  for  copper.  This  leaves 
only  the  Carrville-Trinity  Center  district  and  Island  Mountain  di.s- 
trict  of  pas.sible  interest  at  this  time.  No  active  mining  or  prospecting 
of  copper  properties  was  going  on  in  the  CarrWUe  region  during  1925. 
For  information  regarding  old  properties,  the  reader  should  consult  the 
references  cited  imder  bibliography.  No  new  field  work  was  done  in 
this  connection. 

Island  Mountain  Consolidated  Copper  Mine.  Owner.  Island  ^loun- 
tain  Copper  Co..  care  E.  R.  Leach.  210  Hillside  Ave..  Piedmont.  Cali- 
fornia. Frank  A.  Leach,  president.  71  <i  East  on  Biiilding.  Oakland. 
This  property  is  in  Sees.  9. 10  and  15,  T.  5  S..  R.  6  E..  close  to  the  line  of 
the  Northwestern  Pacific  Railroad.  It  has  been  the  principal  producer 
of  copper  in  the  county.  From  1892.  when  it  was  discovered,  until 
the  completion  of  the  Northwestern  Pacific,  prospecting  and  develop- 
ment were  carried  on.  Since  then  ore  has  been  shipped  to  the  Tacoraa 
smelter,  and  at  times  a  maximiim  of  1000  tons  of  ore  a  month  was 
produced.  It  is  claimed  that  275.000  tons  of  ore  was  proven,  of  which 
a  small  part  has  been  shipped. 

The  ore  contains  copper  and  ii'on  sulphides,  and  some  gold,  silver 
and  zinc.  It  is  said  to  average  S^'7r  copper,  1^  ounces  silver  and  up 
to  two  dollars  a  ton  gold.  The  outcrop  has  been  traced  800  feet  on 
the  strike  and  has  a  maximum  width  of  130  feet.  The  claims  extend 
diagonally  across  Lake  Mountain,  around  which  Eel  River  makes  a 

■  DHler,  J.  S.,  Bull.  U.  S.  Geological  Survey  Xo.   470. 
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horseshoe  bend.  The  old  lower  tunnel  is  400  feet  below  the  highest 
outcrops.  The  hauging  wall  is  soft  sandstone  and  the  footwall  shale. 
The  ore  body  is  thought  to  be  90  feet  wide  and  450  feet  long  and  has 
been  prospected  by  several  thousand  feet  of  workings. 

Other  groups  of  claims  in  the  vicinity  of  Van  Duzen  River  in  the 
southwestern  part  of  the  count}'  are  mentioned  in  Bulletin  50. 

Bibl:  Cal.   State  Min.  Bur.  Bull.  50.  pp.   140-150:  R.  XIV.  pp. 
878-882.    Bull.  U.  S.  Geol.  Survey,  No.  530  D,  pp.  25-26. 

GOLD  QU.4RTZ  MINES. 

The  geology  of  the  various  quartz  mining  districts  has  been  covered 
in  the  introductory  paragraphs  of  this  report,  in  a  general  way.  and 
more  detailed  notes  are  shown  below  for  a  number  of  mines.  Xo 
attempt  was  made  to  visit  all  the  idle  quartz  mines  and  prospects,  but 
a  sufficient  number  of  those  in  each  di.strict  which  had  not  been  ade- 
quately described  in  previous  reports,  are  desi-ribed  in  considerable 
detail  .so  that  the  reader  can  obtain  an  idea  of  the  various  types  of 
deposits  in  all  parts  of  the  county.  The  table  of  quartz  mines  and 
claims  gives  references  to  past  publications  of  the  State  Mining  Bureau 
and  U.  S.  Geological  Survey,  which  are  available  in  this  Bureau's 
offices,  and  which  contain  data  regarding  other  properties,  nearly  all  of 
which  are  idle  at  this  time. 

Quartz  mining  has  been  confined  for  the  most  part  to  prospecting 
during  the  past  ten  years  in  Trinity  County,  and  much  of  the  follow- 
ing is  in  the  nature  of  history,  but  it  is  believed  it  will  be  heljiful  in 
showing  what  ma.v  be  expected  in  developing  properties  of  the  same 
general  types  as  those  described.  Very  little  ore  has  been  milled  in 
the  county  in  recent  years,  and  at  times  not  a  single  mill  has  been  in 
operation.  Xevertheless,  the  person  who  is  sufficiently  acquainted 
with  the  count.v  can  not  help  realizing  that  many  mines  as  good  as  those 
already  worked  remain  undeveloped,  because  of  the  remoteness  and 
inaccessibility  of  parts  of  the  count.v. 

The  timber,  water  resources  and  po.ssibilities  for  cheap  mining  are 
excellent.  In  many  streams  sufficient  water  is  available  for  generating 
electric  power  for  operating  mining  machinery. 

Bfoicn  Bear  Mine  has  been  the  largest  quartz  gold  producer  in  the 
count.v,  but  has  been  idle,  except  for  small-scale  leasing  operations, 
during  the  past  12  years.  It  was  the  principal  mine  of  the  Deadwood 
district,  and  a  total  production  of  $8,000,000  has  been  claimed  for  it. 
This  pi-operty  has  been  covered  in  considerable  detail  in  past  publica- 
tions, as  will  be  noted  by  reference  to  the  bibliography  in  the  table. 
Mines  in  this  region  were  not  visited  for  the  present  report,  but  the 
following  notes  on  this  property  are  taken  from  a  description  written 
by  H.  G.  Ferguson^  in  1912,  when  the  mine  was  in  operation : 

"The  mine  has  been  opened  by  crosscut  tunnels  at  depths  of  340,  395. 
420,  520.  640.  725,  and  1080  feet  below  the  outeroj).  besides  several 
.smaller  old  workings  between  the  outcrop  and  the  upper  level.  As  two 
principal  veins  have  been  developed  to  a  maximum  distance  of  1400 
feet,  besides  drifts  on  minor  veins,  and  the  longest  crosscut  is  about 
2300  feet,  it  follows  that  there  are  several  miles  of  workings.     In  the 

'Ferguson.  H.  G.,  Bull.  U.  S.  Geol.  Survey  No.  540,  pp.  70-71. 
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short  time  available  it  vras  impossible  to  make  more  than  a  very  hasty 
examination  of  a  comparatively  small  part  of  the  mine. 

''There  is  a  10-stamp  mill  with  two  Wiltley  tables,  capable  of 
handling  about  20  tons  a  shift.  In  September.  1912,  the  force  con- 
sisted of  four  miners  and  seven  lessees. 

■"The  country  rock  is  slate  of  the  Bragdon  formation,  cut  by  a  large 
number  of  irregular  intrusions  that  represent  different  types,  including 
both  diorite  and  soda  granite  porphyry. 

"There  is  almost  everywhere  evidence  of  motion  along  the  slate  and 
]>orphyry  contacts.  At  only  one  place  was  an  intrusive  contact  with- 
out gouge  seen.  The  veins  lie  for  the  most  part  in  slate  but  also  cut 
the  porphyr.v.  Besides  numerous  .small  veins  and  stringers  two  prin- 
cipal veins  have  been  worked:  these  are  parallel  and  have  an  average 
strike  of  X.  80"  E.  The  northern  vein,  the  Monte  Cristo.  dips  .steeply 
to  the  north:  the  Last  Chance,  200  feet  south  of  the  Monte  Cristo, 
dips  .south  at  angles  between  60^  and  80°.  The  width  is  as  a  rule  not 
over  two  feet,  more  commonly  about  six  inches,  but  stopes  have  been 
taken  out  to  a  width  as  great  as  22  feet.  Two  small  veins  developed  to 
some  extent  on  the  lower  levels  have  strikes  of  X.  20~  AY.  and  X.  50"  TV. 

■'The  ore  shoots  on  the  Last  Chance  vein  appear  to  pitch  at  a  rather 
flat  angle  to  the  east.  The  veins  show  slipping  along  both  walls  and 
there  is  always  some  gouge  present,  locally  as  much  as  three  inches. 
The  gouge  carries  fragments  of  quartz  and  a  little  gold.  It  is  very  rare 
that  the  ore  is  frozen  to  the  wall. 

"Quartz  is  the  principal  gaugue  mineral,  iluch  of  it  has  a  cloudy 
bUu'-gray  color  and  in  many  places  it  is  banded,  owing  to  inclusions  of 
slate  parallel  to  the  walls.  Calcite  is  comparatively  rare  in  the  oi-e 
and  is  more  commonly  seen  in  the  small  irregular  stringers  in  the 
slate  and  porphyry  near  the  veins,  ilanganese  oxide  is  noticeable 
in  the  surface  quartz.  The  sulphides  consist  of  p.vrite.  galena, 
sphalerite,  and  ai-senopyrite.  The  concentrates  carry  about  $100  in 
gold  to  the  ton  but  form  a  very  sm;ill  percentage  of  the  ore.  Pyrite 
is  the  most  common  sulphide  and  is  found  both  in  the  veins  and 
impregnating  the  slate  and  porphyry  walls.  Small  stringers  of  pyrite 
cut  the  slates  near  the  veins,  and  the  .ioint  planes  of  the  slate  and 
porphyry  are  in  places  heavily  pyritized.  Galena  and  sphalerite  show 
no  tendency  to  migrate  into  the  coimtry  rook  and  are  found  in  the 
vein,  their  presence  generall.v  indicating  rich  ore.  Although  they 
are  rare  in  the  ore  as  a  whole,  in  a  few  places  the  vein  is  almost 
entirely  made  up  of  these  two  minerals  and  pyrite.  Arsenop.vrite  is 
almost  exclusively  confined  to  the  altered  porphvry  where  it  occurs 
both  in  crystals  scattered  through  tht-  rock  and  in  extremely  minute 
crystals  along  .ioint  planes.  Visible  gold  is  common.  All  the  gold 
.seen  was  in  tlie  quartz  close  to  either  an  included  fragment  of  slate  or 
a  patch  of  galena.  Its  fineness  is  about  0.840.  The  best  ore  of  the 
present  workings  rims  over  $100  a  ton  and  the  general  run  of  ore  as 
stoped  is  between  .$20  and  -toO." 

Craig  {Ma^on  tO  Thayer)  Mine  is  three  miles  southeast  of  Dedrick 
on  the  headwaters  of  Ea.st  Fork  of  Canyon  Creek  at  an  elevation  of 
4200  feet.  Leased  with  option  to  F.  A.  Hebbard  et  al.  The  property 
is  reached  by  steep  road  via  Junction  City,  and  Redding,  the  nearest 
railroad  station,  is  about  70  miles  east. 
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According  to  Ferguson"^  "the  vein  is  entirely  within  the  hornblende 
schist,  whieh  here  strikes  N.  55°  "W.  and  dips  70°-85°  s.  *  *  *  As 
in  the  Globe  mine,  the  vein  i.s  a  series  of  quartz  lenses  and  cuts  the 
schist  at  almost  a  right  angle.  The  quartz,  however,  nowhere  entirely 
pinches  out,  as  in  the  Globe,  but  varies  from  three  inches  to  six  feet 
in  width." 

The  vein  has  been  prospected  and  ore  blocked  out  by  a  series  of  three 
adits  on  one  side  of  a  gulch,  and  this  gulch  may  indicate  a  line  of 
faulting,  as  adit  No.  4,  on  the  other  side  of  it,  has  been  run  beyond 
the  ])oint  where  the  vein  was  expected,  without  striking  it.  No.  1 
adit  i.s  300  feet  long,  but  caved  in  front.  No.  2  is  67  feet  lower  and  is 
440  feet  long  and  is  said  to  be  in  the  widest  and  best  part  of  the  vein, 
whieh  is  reported  to  have  been  lo.st  on  this  level.  No.  3  adit  is  70  feet 
below  No.  2  and  is  740  feet  long  with  a  winze  38  feet  deep  440  feet 
from  the  portal,  and  vein  is  said  to  be  .split  in  three  parts  in  this  winze. 
Two  raises  have  been  put  up  from  No.  3  to  No.  2  adit  and  the  bulk  of 
ore  developed  is  in  this  block,  the  ore  shoot  being  about  200  feet  long 
and  from  2i  to  7  feet  wide,  with  a  horse  in  the  wider  pai't. 

Harvey  Stofer,  formerly  superintendent,  took  880  samples  from  all 
parts  of  the  mine  for  the  Crown  Reserve  ilining  Company  several 
years  ago  and  reports  these  gave  an  average  value  of  $7.10  a  ton  for 
an  average  width  of  about  three  feet.  The  pi'opertj^  has  been  idle 
since  1915.  previous  to  which  several  operators  worked  without  crush- 
ing much  ore.  A  total  of  315  tons  of  sorted  ore  is  said  to  have  aver- 
aged ijill  a  ton  free  gold.  The  ore  carries  consideral)le  jtyrite,  some 
in  coarse  cubes. 

In  the  autumn  of  1925,  Ilebliard  was  mo\-ing  a  5-stamp  mill  to  the 
property  and  planned  to  begin  milliiiL;  at  an  early  date.  There  are 
several  buildings  on  the  claims. 

De  Cordi  Prospect  and  Dixir  (Jiii()i  Claiin  lioth  in  the  vicinity  of 
Spring  Gulch,  three  miles  from  the  old  camp  of  Indian  Creek  and 
eight  miles  by  road  and  trail  southeast  of  Douglas  City,  ar-e  typical 
of  the  district.  The  former  shows  complex  ore  with  some  malachite 
and  azurite. 

Dixie  Queen  Claim  lias  produced  ^5,000  to  !}*6,000  io  high  grade  ore 
which  yielded  $100  to  $384  a  ton.  The  ore  occui-s  in  a  vein  six  inches 
to  one  foot  wide  following  a  decomposed  dike  between  'porphyry' 
walls.  Ore  is  base,  containing  about  equal  weights  of  gold  and  silver, 
with  considerable  galena  and  zinelil'^nde.  Tt  re(|uired  smelter  treat- 
ment, and  the  cost  of  mining,  hauling,  railroad  freight  and  smelter 
chai'i^cs  was  about  $50  a  ton.  Only  assessment  woi'k  was  being  done 
at  claims  in  this  region  in  1925. 

Democrat  Group  consists  of  15  unpatented  claims,  243  acres,  named 
Democrat  Nos.  1  to  15.  1}  miles  from  Weaverville  on  ridge  between 
West  Weaver  Creek  and  Democrat  Gulch. 

What  is  termed  the  main  vein  has  been  prospected  only  by  a  few 
shallow  liolcs  and  so  far  has  not  shown  any  ore.  It  runs  northwest. 
Shallow  workings  along  the  west  side  of  a  serpentine  dike,  which 
strikes  S.  774°  E.  toward  the  main  vein,  have  yielded  several  small 
bunches  of  rich  gold  ore,  totaling  perhaps  $5,000  to  $10,000.     The 

'Ferguson.  Henry  G.,  Gold  Lodes  of  the  Weaverville  Quadrangle,  California. 
Bull.  U.  S.  Geol.   Survey  No.   540.  d    7S 
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pay  was  found  in  seams  and  stringers  in  the  decomposed  'porphjTv, " 
probably  a  basic  intrusive  originally,  and  the  largest  bunch  was 
followed  to  a  depth  of  33  feet  in  a  winze,  where  it  is  said  to  have 
pinched  out. 

A  lower  adit  enters  from  Democrat  Gulch  at  an  elevation  of  2350 
feet  (aneroid)  and  runs  N.  60°  E.  through  decomposed  porphyry  for 
215  feet,  where  it  crapses  the  serpentine  dike  73  feet  wide,  and  thence 
to  the  face  for  a  distance  of  75  feet  is  in  black  graphitic  schist  carry- 
ing quartz  stringers.  This  quartz-bearing  formation  is  straightening 
up  near  the  face,  with  an  easterly  dip  and  strike  northwest.  It  carries 
arsenopyrite  up  to  eight  per  cent,  but  so  far  little  gold. 

Dorlesla  Mine  adjoins  the  Tellow  Rose  Mine  on  the  divide  between 
the  headwaters  of  Coffee  Creek  and  South  Fork  of  Salmon  River  at 
an  elevation  of  6500  to  7000  feet,  and  16  miles  by  trail  from  Coffee  or 
Trinity  Center. 

The  geology  of  the  deposit  is  similar  to  that  of  the  Yellow  Rose 
(which  see),  the  two  properties  being  on  the  same  vein,  which  occurs 
in  a  fault  zone  at  the  contact  of  a  lamprophyre  dike  and  serpentine. 

The  mine  was  discovered  shortly  after  the  firding  of  the  Tellow 
Rose,  and  the  early  histori-  of  the  two  was  similar.  The  Dorleska  was 
later  equipped  with  a  5-.«tamp  mill  and  subsequently  five  stamps  more 
and  a  Huntington  miU  were  added.  The  total  production  of  the 
Dorleska  is  estimated  to  have  been  about  $200,000. 

This  mine  was  developed  by  a  shaft  350  feet  deep  with  three  levels, 
and  a  winze  50  feet  deep  from  the  lowest  of  these  is  said  to  be  in  ore. 
Drifts  are  said  to  extend  about  150  feet  north  and  south  in  the  soft, 
oxidized  ore.  The  mine  workings  made  considerable  water,  which  pre- 
sumably had  a  good  deal  to  do  with  dosing.  A  tunnel  from  the  Salmon 
River  side  woidd  give  drainage.  The  property  has  been  idle  many 
years. 

There  are  numerous  other  prospects  and  small  mines  in  the  vicinity 
showing  little  activity  except  annual  as.ses.sment  work. 

Enterprise  Mine.  Lessees  with  option.  Chas  D.  Trask.  Frank  R. 
Brown.  W.  R.  Beall.  and  H.  D.  Stirm.  Min^  address.  Helena  P.  O. 
It  is  six  miles  by  read  north  of  Helena.  Holdings  are  Enterprise 
No.  1  and  Xo.  2,  Cleve.  Bo.  Sunny.  Hendy,  Lonely  Jack.  Black  Bone 
and  Oak. 

The  outcrop  of  the  Enterprise  vein  near  the  discovery  point,  accord- 
ing to  Fritz  Meckel,  was  partly  in  granodiorite  and  partly  in  diorite, 
and  the  vein  was  not  displaced  at  the  contact.  The  North  Star  work- 
ings, in  the  grauodiorite.  were  not  in  as  good  ore  as  in  the  diorite.  The 
propertv  ha.s  been  worked  since  1884  and  is  said  to  have  produced 
about  $"500,000. 

The  Enterprise  blanket  vein  dips  17°  to  19i°  west  between  diorite 
walls  (on  these  claims") .  Several  step  faults  move  the  vein  from  two 
to  15  feet  with  the  quartz  continuous  through  tlie  breaks.  The  vein 
varies  in  width  from  six  inches  to  .six  feet,  and  has  little  or  no  gouge. 
A  prominent  fault  striking  S.  60°  E.  and  dipping  about  47-  N.  cuts 
across  the  vein  near  the  west  faces  of  the  Lonely  Jack  workings. 

The  most  extensive  workings  have  been  upon  the  Lonely  Jack  claim, 
where  the  main  adit  was  driven  west  and  northwest  for  1300  feet  in 
the  blanket  vein.     A  large  area  of  ground  has  been  stoped  out  from 
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this  level.  Neai*  the  liaek  o1'  l('\-el.  four  ^\■i)lze.s  ijii  down  iVoin  ;i  central 
point  on  an  incline  of  20  to  I'.i  ,  heino-  liio  Irel  ilccp  on  the  iiu-liue  or 
52  feet  deep  vertically.  Tliesr  winzes  iiiid  the  lower  workings  are 
inaccessible,  and  maps  of  I  he  woikiniis  Imve  1m  en  .stolen,  but  Fritz 
Meckel,  a  former  lessee,  states  tlnit  Kill  tons  from  the  winze  working,^ 
yielded  $6, 500  and  that  a  width  of  si.x  feet  of  oic  on  the  intermediate 
level  (below  the  main  adit)  carried  from  $7  to  $18  a  ton  in  gold. 
Meckel  and  Skinner  produced  and  milled  3000  tons  of  ore  which  yielded 
$110,000.  No  ore  yielding  less  than  $7  a  ton  conld  be  worked  at  a 
profit.  The  pay  was  spotted  and  capriciously  distributed,  and  a  great 
deal  of  good  looking  but  probably  low  grade  (juartz  remains. 

Outside  the  Lonely  Jack  workings  on  the  same  side  of  the  canyon 
near  the  mill,  other  bodies  of  (|uartz  parallel  to  tb.e  main  vein  have  been 
shown  by  prospecting.  Late  in  1925  one  such  vein  was  uncovered  by 
Mr.  Trask  who  used  a  hydraulic  monitor  to  wash  oft'  the  soil  over- 
burden. This  recalled  the  early  placer  operations  in  the  creek,  where 
the  finding  of  gold  in  quartz  led  to  the  finding  of  ((uartz  veins.  The 
deposit  appears  to  be  a  series  of  parallel  l)lanket  veins,  with  numerous 
(piartz  filled  .joint  planes  between,  a  condition  promoted  by  the  blocky 
nature  of  the  country  rock;  but  at  thi.s  date  little  could  be  learned  as 
to  the  di.stribution  of  the  gold,  although  pay  is  said  to  have  been 
better  where  the  vein  flattened. 

Tlie  Enterprise  claim  on  the  opposite  side  of  the  creek  has  not  l)een  so 
exteusivelv  developed  as  the  Lonelv  Jack  but  is  stated  to  have  yielded 
about  $100,000. 

Water  under  110  feet  fall  is  taken  from  tb.e  East  Fork  of  North  Fork 
of  Trinity  River  through  5400  feet  of  ditch,  1100  feet  of  pipe  line  and 
2500  feet  of  flume  two  by  three  feet,  and  is  used  for  generating  elec- 
tricity and  operating  the  water-power  mill.  The  mill  contains  10 
.stamps  of  which  five  are  in  good  shape,  and  there  are  a  compressor  and 
several  good  buildings.  Active  work  was  planned  for  the  winter  of 
1925-26.' 

Fields-Meckci  Prospect  comprises  seven  unpatented  20-acre  quartz 
claims  called  Klondyke,  General  Lee,  Lone  Star  and  ^It.  Bally  Nos.  1 
to  4,  on  unsurveyed  land  on  the  south  slope  of  Weaver  Ballj',  at  an 
elevation  of  about  6000  feet,  12  miles  from  W^eaverville  and  reached 
only  by  trail.  A  millsite  about  a  mile  south  and  1000  feet  lower  i.s 
also  claimed. 

The  lowest  adit  is  at  5S10  feet  elevation  and  follows  the  vein  N.  75° 
E.  for  a  distance  of  230  feet.  The  vein  is  from  six  inches  to  two  feet 
wide  and  forms  small  lenses  of  solid  white  quartz,  the  longest  of  wiiich 
IS  35  feet  long.  There  is  a  raise  32  feet  above  the  adit.  The  vein  is 
tightly  frozen  to  both  walls,  which  are  hard  hornblende  schist.  The 
best  showing  so  far  on  the  property  was  at  the  portal  of  this  adit, 
where  $2,500  is  said  to  have  been  extracted  from  a  hole  two  feet  deep 
on  the  vein.  The  vein  shows  six  inches  of  quartz  at  the  face,  and 
is  said  to  pan  well  in  fine  free  gold  as  far  as  drifted.  It  shows  free 
gold  in  places.  There  are  three  other  adits,  the  lowest,  now  caved, 
being  50  feet  below  the  one  de.seribed,  and  two  short  ones  recently 
started  100  feet  and  150  feet  above  the  main  adit.  All  these  are  in  an 
area  of  a  few  acres  and  the  rest  of  the  claims  are  unprospected  except 
for  shallow  pits,  although  tlie  vein  is  said  to  be  traceable  for  2000  feet. 
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Assessinont  work  diily  is  l)eing  iloiip  and  tliere  i>;  no  e"|iiipinoiit  except 
hand  tools. 

Five  Phics  Mine  has  heen  active  at  intervals  during  late  year.s  and 
during  1925  has  been  under  lease  and  option  to  James  Skeen  and 
partners.  It  is  on  the  road  between  French  Gulch  and  Trinity  Center, 
two  miles  east  of  Trinity  River.  Skeen  has  been  unwatering  and  pros- 
pecting the  property.  The  geology  has  been  covered  in  reports  men- 
tioned in  the  bibliography. 

Globe  ConsoUdaied  (Globe,  Chloride  and  Bailey)  Mine  lies  four  miles 
north  of  Dedrick.  at  an  elevation  of  6100-6700  feet,  near  the  top  of  a 
mountain  between  Canyon  Creek  and  Stuarts  Fork. 

The  mines  included  in  this  group  were  discovered  in  1889  and  the 
first  recorded  production  made  in  1891,  when  1113  tons  from  the 
Chloride  group  produced  )|;22,000 :  .small  runs  from  the  Bailey  aver- 
aged .l!l2  and  $40  a  ton.  and  30  tons  from  the  Globe  group  averaged 
$30  a  ton.  The  Chloride  and  Globe  gi-oups  at  the  time  each  had  a 
3^-foot  Huntington  mill. 

The  Globe  vein  (and  other  luideveloped  veins  parallel  to  if)  consists 
of  shattered  white  <|uartz  in  a  series  of  lenses.  At  the  point  of  Joe 
Van  Zeile's  discovery,  it  was  3^  feet  wide,  but  varies  in  width  from 
18  inches  to  36  feet  and  was  mined  for  a  width  of  9  or  10  feet  in 
several  places.  Both  walls  are  hornblende  schist.  According  to  H.  G. 
Ferguson^  the  gold  in  the  vein  is  so  finely  divided  as  to  be  invisible  to 
the  eye.  and  "the  best  ore  is  generally  found  along  the  hangingwall. " 
Spots  and  stains  of  manganese  oxide  are  considered  as  favorable  indica- 
tions. The  vein  occupies  a  shear  zone  nearlj-  at  right  angles  to  the 
sehistosity  of  the  wall  rock. 

The  vein  has  been  explored  and  mined  through  a  system  of  adits  of 
which  the  principal  ones  worked  in  later  .vears  are  Union  adit.  500  feet 
long  and  500  feet  below  the  apex:  No.  1  adit,  75  feet  below  Union: 
No.  2,  the  main  working  adit,  202  feet  below  T'nion  adit,  and  1700 
feet  long,  exteuding  entirely  through  the  mountain  from  the  Stuarts 
Fork  side  to  the  Canyon  Creek  side;  and  Xo.  3  adit,  149  feet  below 
No.  2.  giving  a  maximum  depth  of  about  850  feet  explored,  and  a 
maximum  length  of  1700  feet  on  the  strike.  The  intervals  between 
lenses  of  quartz  were  generally  not  over  20  feet  for  this  entire  distance, 
and  the  quartz  lenses  averaged  about  200  feet  long.  In  the  Union 
workings  an  ore  body  60  to  80  feet  long  in  the  form  of  a  lens  with 
a  maximum  width  of  nine  feet  was  worked.  Apparently  the  same  ore 
shoot  was  proven  from  the  bottom  of  No.  15  shaft  (149  feet  below 
No.  2  adit  and  700  southwest  of  the  face  of  No.  3  adit).  Ore  was 
stoped  from  below  No.  2  level  to  a  point  140  feet  above  Union  level: 
on  an  easterly  shoot  from  No.  2  level  to  above  Union  level,  and  a+ 
an  earlier  date  from  No.  3  to  No.  2  level.  No.  8  .shaft  and  No.  15 
shaft  were  each  sunk  about  149  feet  below  No.  2  level,  and  are  700 
feet  apart.  The  block  of  ground  between  these  shafts  has  been  only 
partially  explored  and  is  said  to  show  18  inches  to  two  feet  of  oi'e  that 
will  assay  $25  to  $40  a  ton,  as  far  as  opened.  After  the  last  company 
ceased  work.  Harvev  Stofer  obtained  a  lease  on  a  block  of  eround  above 
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tlH.  Union  l..v,.l  .,,,1  .ui,u.,l  ^ 1  or...  but  woiW  ui.l,-r  diffi-nlties  o„ 

TS^^TmS^X^  oyanld.  plant  of  100  tons  daily  e^acil^ 
I/automatie  tramwi  5600  feet  long,  «-  n"--"-  ^"?t  rSinpInv 
mill  was  two  miles  from  the  mine,  on  f  anyon  Creek.  1  his  '^"mP"^> 
"on  iiiued  work  until  late  in  1918.  and  ^^ ''\Z  ^kIZov:^^ 
about  *:-iOO  000  In  1919  the  mine  was  sold  to  Metals  Explora.ion 
?-ompan  who  spent  more  than  a  year  in  exploration  and  preparation 
foi  milling  but  made  onlv  short  test  runs.  The  Bailey  tunnel,  which 
n  e™d  tTe'  old  Bailev  claims  below  and  to  the  southwest  of  the  (lobe 
working  and  No.  6  adit  entering  from  the  Canyon  Creek  side  at  the 
sameTevel  would  have  given  600  feet  more  of  backs^below  No.  3  leveL 
TMs  No  6  level  was  continued  a  long  distance  in  the  direction  of  the 
ifobe  vein,  but  it  is  said  results  were  disappointing.  The  company 
ceased  work  in  1920  and  most  of  the  machinery  ^^^^ /■^^^^^''^^^^P/;! 
e  uipment  for  10  stamps  remains  on  the  Stuarts  Fork  -J-  ^a 
for  power  was  taken  from  Canyon  Creek  through  6800  feet  ot  tlnme 
and  2o00  feet  of  24-inch  pipe. 

Golden  Jubilee  Mine.  1).  C.  and  L.  G.  Willianis.  Coffee  P.  0.  have 
a  lease  and  option  to  purchase.  It  comprises  0  ™T>atented  clajn^ 
covering  4500  feet  along  the  strike,  one  mile  south  of  Cot¥ee  P.  0.  at  an 

elevation  of  3000  feet.  ^.    i        .-,  loon    tlion 

The  mine  was  discovered  in  1892  and  was  operated  ""ti\  l^OO-^j  ™ 
lav  idle  until  1905.  The  old  reduction  plant  contained  two  Huntington 
mills  ani  a  small  cvanide  plant.  In  1908  a  new  mill  of  10  light  stamps 
and  30-ton  cvanide  plant  was  Vmilt  but  the  property  operated  only  a 
vear  or  less,  then  lay  idle  until  1915.  The  last  work  pre^'lous  to  present 
operation  was  in  1916  by  the  California  Extraction  C^o^  The  total 
production  is  claimed  to  have  been  22.500  tons,  which  yie  ded  .$loO,000. 
Most  of  the  gold  realized  came  from  'high  grade'  ore  which  was  shipped 
to  a  smelter.  .        ,  -i  ^i      * 

The  vein  is  a  fissure  filling  in  granodiorite  about  two  miles  south  of 
a  liodv  of  gabln-o.  and  small  lamprophyre  dikes  have  been  noticed  in 
several  i.laees  in  the  mine  either  in  contact  with  or  near  the  vein  on  the 
footwall  side  The  walls  and  vein  are  crushed  by  post-mmeral  shearing, 
hut  some  of  the  branching  quartz  stringers,  as  ni  the  lowest  level, 
where  thev  carrv  high  grade  ore,  are  frozen  tightly  to  the  walls, 
although  ^ven  at  this  depth.  TOO  feet  below  the  outcrop,  the  fissure 
shows  a  good  sized  gouge  and  considerable  water.  The  vein  strikes 
N  30°  E  to  N.  20°  W.  and  dips  80°  E. 

The  vein  has  been  developed  bv  seven  adits  entering  the  steep  moun- 
tain  slope  aldevations  raiiging  from  3050  feet  to  3700  feet  the  deep- 
est (No  5)  giviu''  700  feet  of  backs  and  having  a  lencth  ot  1400  teet 
in  October  19-^5  The  present  work  is  in  No.  5  adit,  which  has  been 
advanced  215  feet  bv  the  present  lessees.  Near  the  face  they  have 
latelv  sunk  a  winze  (30  feet  deep  last  October)  where  they  encountered 
a  narrow  vein  of  high  grade  or.-,  showing  free  gold  and  telluride  ore. 
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The  vein  pinches   and   swells   and   this   work   is   in   a   nai-niw   place. 
Beginning  with  the  uppermost,  the  other  levels  are : 

B  Elevation  3700  feet  Length  400  feet   (caved) 

A  Elevation  3600  feet  Length  440  feet 

No.  1  Elevation  3500  feet  Length  440  feet 

Xo.  2  Elevation  3400  feet  Lenarth  680  feet 

No.  3  Elevation  3350  feet  Lengtli  680  feet 

Xo.  4  Elevation  3300  feet  Length  700  feet 

The  ground  between  Xo.  4  and  Xo.  5,  over  200  feet  on  the  dip.  has 
not  been  explored.  The  oixtside  ore  shoot  was  stoped  for  a  length  of 
300  feet  and  it  varied  in  width  from  18  inches  to  10  feet  between 
X'o.  3  and  Xo.  1.  In  place-;  the  ore  was  oxidized  to  a  depth  of  300  to 
400  feet  but  even  between  B  and  Xo.  1  levels  assays  indicated  most 
of  the  gold  in  the  sulphides.  The  middle  ore  shoot,  about  80  feet  long, 
was  stoped  from  Xo.  3  to  A  level.  The  inside  shoot.  110  feet  long,  is 
the  one  on  which  most  of  the  estimates  of  ore  reserves  are  based.  The 
reserve-^  claimed  comprise  7157  tons  of  a  total  indicated  value  of 
$111,001).  This  is  between  No.  2  and  B  levels,  and  would  rec(uire  a 
tram  to  deliver  it  to  the  mill,  below  Xo.  5  adit,  unless  a  raise  should 
l>e  put  through  from  that  level.  All  the  work  has  been  upon  the 
Grizzly  claim.  Another  shoot  is  thought  to  exist  under  the  Golden 
Jubilee  claim,  where  the  rich  Onion  Flat  platers  were  worked  up  to 
the  vein  outcrop.  Some  extremely  rich  telluride  ore  has  been  takeu 
from  the  mine  in  .small  lots. 

Besides  the  lO-.stamp  mill,  small  cyanide  plant  and  old  Huntington 
mill,  there  is  a  9"  by  8"  air  compressor,  two  water  motors,  1000  feet 
of  6-ineh  and  10-inch  iron  pipe,  three  concentrating  tables,  air  drill 
equipment  and  several  buildings.  Water  for  power  and  milling  is 
taken  from  Boulder  Creek  through  one  mile  of  ditch  giving  235  feet 
fall,  and  the  .supply  is  ample. 

In  the  old  mill,  a  recovery  of  93  per  cent  was  claimed,  using  outside 
amalgamation,  cyanide  treatment  of  slimes  bv  agitation  and  decanta- 
tion.  concentration  of  the  sands  and  subse(|neut  cyanidation  of  con- 
centrate and  tailing.  Only  about  20  per  cent  of  the  gold  was  recovered 
by  amalgamation  and  the  balance  by  cyanidation.  There  was  one  per 
cent  of  pyrite  and  galena,  in  part  oxidized. 

The  Poeth  {Liberty)  ^Yagllcr  and  Burner  Mines,  all  of  the  same 
t.vpe  of  deposit  a.s  the  Golden  Jubilee,  are  nearby  on  the  north.  Xone 
are  active  at  present,  although  all  have  been  small  producers  in  the 
past.  The  Dewey.  Lihj  of  the  ValJer/  and  Sunshine  prospects  are  also 
located  nearby.  All  of  these  mines  and  prospects  are  in  the  same 
area  of  granodiorite.  which  is  about  four  miles  long  north  and  south 
and  two  to  three  miles  wide.  The  Golden  Jubilee  is  the  mo.st  exten- 
.sively  developed  propert.v  in  the  district. 

Headlight  Consolidated  Quartz  Mine  is  two  miles  liy  trail  and  road 
southeast  of  Carrville  on  the  east  side  of  Trinity  River,  and  600  feet 
above  it.  Sixteen  .vears  ago  this  property  was  the  largest  and  most 
jn-omisiug  quartz  mine  in  the  district.  In  1910  it  was  equipped  with 
a  40-stamp  mill,  a  cyanide  plant  of  250  tons  capacit.v,  electric  power 
plant,  sawmill  and  mimerous  buildings.  The  sulphide  ore  body  was 
oxidized  near  the  surface  and  operations  were  profitable  for  two  years. 
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the  ore  haviiifr  lieeri  worked  hy  glory  hole  and  drawn  off  liy  gi'avity 
through  tunnels.  But  at  a  shallow  depth  fresh  sulphide  ore  was  found, 
carrying  a  great  deal  of  pyrite  and  some  copper,  not  amenable  to  treat- 
ment used  on  oxidized  ore,  and  the  plant  was  dosed  and  removed. 
According  to  Brown'  the  production  was  !|!500,000.  The  ore  averaged 
about  six  dollar.s  a  ton  in  gold  and  operating  cost  was  about  $2.40  a  ton. 

The  geology  of  the  property  wa.-i  covered  in  detail  by  Mac  Donald- 
who  describes  it  as  "a  replacement  deposit  in  a  basaltic  dike  where 
this  dike  cuts  a  larger  dike  of  granodiorite  porphyry,  in  a  country  rock 
of  ande.sitie  greenstone  which  is  in  contact  with  slate.  Though  no 
conclusive  evidence  of  the  matter  was  found,  it  is  thought  that  the 
basaltic  dikes  were  planes  of  weakness  which  yielded  to  shearing  and 
thus  afforded  easy  access  to  the  acidic  mineralizing  solutions  from  the 
granite  porphyry.''  This  ore  body  was  gossan  capped,  la.y  quite  flat 
and  covered  over  two  acres,  with  thickness  varying  from  25  to  72  feet, 
averaging  40  feet.    The  soil  overburden  was  .stripped  by  hydraulieking. 

The  company  claimed,  in  1912,  that  300,000  tons  of  ore  remained 
proved  as  an  oi-e  reserve,  of  an  average  value  of  six  dollars  a  Ion.  The 
la.st  plant  cost  $156,000. 

Hidden  Trfasnre  Prospect  is  on  the  East  Branch  of  East  Fork  of 
North  Fork  of  Trinity  River,  14  miles  north  of  Helena,  the  last  seven 
miles  being  by  trail  from  the  end  of  the  road  at  the  old  Yellowstone 
mine. 

An  adit  aliout  ]20  feet  long  has  been  run  northwest  from  the  north 
bank  of  the  East  Branch,  following  a  seam.  Fifty  feet  from  the  portal, 
the  seam  opens  into  a  leus  of  quartz  with  a  basic  dike.  The  vein  has 
a  maximum  width  of  three  feet  and  dips  50"^  SE.  This  lens  is  about 
50  feet  long.    The  quartz  shows  some  pyrite.    Idle. 

John  Boddecher  Prospect  contains  three  quartz  claims  .just  west  of 
Coffee  P.  O.  On  the  Katherine  claim  there  is  an  adit  150  feet  long 
of  which  75  feet  is  on  the  vein.  Some  good  ore  was  milled  from  this. 
On  the  Josephine  claim,  an  adit  was  run  75  feet  and  a  winze  which 
was  sunk  25  feet  is  said  to  show  three  feet  of  ore,  and  .some  rich  ore 
was  taken  from  this  years  ago.  On  the  Virginia  claim,  an  adit  was 
driven  50  feet.  There  are  three  separate  veins  and  the  geology  is 
similar  to  that  of  the  Golden  Jubilee  Jline.  Only  assessment  work  is 
being  done. 

Keating  (Hardscrcdiblc)  Quartz  Mine  is  on  a  deposit  geologically 
similar  to  that  mined  in  the  Dorleska  and  Yellow  Rose  mines.  It  is 
northwest  of  Coffee  P.  0.  in  the  high  mountains,  and  reached  only 
by  trail.  Fifteen  years  ago  it  was  equipped  with  a  2-stamp  miU,  oper- 
ated by  an  8-h.p.  gasoline  engine.  Some  production  was  made,  but 
for  several  years  the  property  has  been  idle  due  to  the  death  of  a 
former  operator,  and  has  been  for  sale. 

Liberty  Group  of  six  claims  extends  along  Boulder  Creek,  a  tribu- 
tary of  Coffee  Creek,  for  5500  feet  beginning  near  the  mouth  less 
than  one  mile  from  Coffee  P.  0.  Geologically  the  claims  resemble  the 
Golden  Jubilee,  which  adjoins  on  the  ea.st.  A  .shaft,  now  nearly  full 
of  water,  is  reported  to  be  145  feet  deep  and  is  said  to  show  a  vein 

■  Brown,  G.  Chester,  Cal.  State  Min.   Bur.  R.  XIV,  pp    S92-S93 
=  Mac  Donald,  D.  F.,  Bull.  U.  S.  Geol.  Survey  No.  a30  D.  p.  17.' 
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MVcragiug  "2(1  iiu-hes  wide,  which  jrivi's  high  assays.  Drifts  30  feet 
long  have  he«^n  niii  each  way  on  the  vein  from  this  sliaft.  and  a  short 
adit  has  been  run.  Higli  grade  ore  of  a  total  value  of  *7.0(KI  is  said 
to  have  been  sorted  and  shipped  during  the  sinking  and  drifting  work, 
years  ago.  Lately  the  claims  have  been  idle.  The  ore  carries  tellurides 
and  sulphides.  There  is  some  ore  on  the  dump,  but  probably  it  is  not 
high  grade  enough  to  repay  the  cost  of  hauling,  shipment  and  smelter 
treatment,  which  would  be  $25  a  ton  or  more. 

There  is  no  reduction  e(|uipment.  Water  is  available  in  BouUler 
("reek  for  power  and  milling. 

McClarcn  Group  (Trinitij  Group,  Last  (lioiui  and  Mounfain  BcU) 
is  14  miles  north  of  Helena  of  which  di.stnnce  one-half  is  by  trail  from 
the  Yellowstone  Mine.  The  East  Branch  of  East  Fork  crosses  the 
claims  which  cover  4500  feet  on  the  strike.  The  principal  work  at 
present  is  on  Trinity  No.  1  claim.  An  adit  from  the  south  bank  of 
the  creek  is  on  a  vein  averaging  15  inches  wide  for  a  length  of  105 
feet,  when  quartz  pinches  for  50  feet.  On  the  north  bank,  at  an  eleva- 
tion of  2650  (aneroid)  an  adit  runs  X.  85-  E.  for  a  length  of  250  feet 
on  the  vein,  which  stands  neai'ly  vertically  and  has  a  width  of  36  inches 
near  the  portal,  but  is  narrower  inside.  The  wall  rock  is  mieai-eotis 
and  amphibolitie  schist,  containing  considerable  limestone.  Winzes 
have  been  sunk  31  feet  and  41  feet  deep,  respectively,  in  the  south 
and  north  drifts.  The  owner  states  that  an  average  width  of  13  inches 
of  (|uartz  showed  an  average  value  of  $16  a  ton  in  gold  for  133  feet 
in  the  north  drift  and  105  feet  in  south  drift,  and  ore  is  16  inches  wide 
and  assays  $16  a  ton  in  the  north  winze.  The  ore  shows  a  little  free 
irold  and  small  aniount  of  suljihides  and  is  reported  to  carrv  telluride  in 
places. 

On  the  Mountain  Bell  claim  an  adit  was  run  300  feet  and  for  130 
feet  followed  a  vein  reported  to  be  four  feet  wide  and  to  assa.v  $9.72 
a  ton.  An  adit  60  feet  long  has  been  run  on  the  Last  Chance  claim, 
showing  3(1  inches  of  (piartz.  and  shallow  work  has  been  done  on  other 
claims.  The  owner  works  alone.  There  is  ample  timber  on  the  claims 
and  water  for  milling  in  the  East  Branch. 

Paul  Fatillo  Prospect  comprises  three  unpatented  quartz  claims 
called  Snowshoe,  San  Miguel  and  Montezuma.  60  acres,  at  the  head  of 
West  Weaver  Creek,  on  south  slope  of  Weaver  Bally,  and.  ad.ioining 
Fields-Meckel  prospect.  12  miles  from  Weaverville  and  accessible  only 
by  trail. 

The  vein  strikes  X.  75°  E.  and  is  being  prospected  by  short  adits, 
the  longest  having  been  driven  50  feet  as  a  crosscut  and  20  feet  on  the 
vein  at  time  of  visit  in  August.  The  vein  makes  small  lenses  similar  to 
these  in  the  Fields-Meckel  claims,  and  is  prol)ably  an  extension  of  the 
same  vein.  It  c  arrics  finely  divided  free  irold.  Assessment  work  onl.v 
is  done. 

Rainbow  Prospect  is  near  the  Bully  Choop  ro'ad,  three  miles  north  of 
Bully  Choop  mine.  In  the  autumn  of  1925.  the  owner.  D.  C.  Dedrick. 
w.HS  prospecting  a  flat  blanket  ledge,  which  in  places  was  three  feet 
Hide,  with  serpentine  hangingwall  and  birdseye  porphyry  footwall. 
The  vein  outcrops  at  intervals  for  500  feet,  striking  northwest  and 
dippinsr  east.  Good  pan  prospects  are  obtainable  at  several  places  in 
the  .soft  oxidized  upper  portion  and  in  the  go.ssan.     The  shallow  adits 
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and   pits  arc  on   a   stccj)   hillside  and   tii'   \-ciii   is   linikm   mid    not  yet 
provi'ii   I'm-  an>-  distancr  iindcruround,  l)nt   appi'^o's  pi'oinisiiio-. 

SinisliiiK  I'l-iisj)!  <l  is  oHc-fonrtli  nnic  west  ol'  CottVe  P.  O.  and  belongs 
to  John  Ran.  Thei-e  is  a  drift  75  feet  lonfj-  on  a  vein  assayin.s  $7.80 
a  ton.  It  lies  lietween  granodiorite  walls  and  is  geologically  similar 
to  the  Golden  Ju])ilee. 

Trinitij  Bonanza  King  Mine  {United  Trinihj  Mines)  is  about  ten 
miles  by  road  northeast  of  Trinity  Center  and  is  36  miles  by  road  from 
Delta.  The  lower  workings  and  camp  are  on  a  steep  mountainside  at 
an  elevation  of  5200  feet,  and  may  be  reached  bv  automobile  during 
the  dry  season.  The  outcroj)  of  vein  is  1000  feet  highei-  than  Xo.  7 
adit,  which  is  on  the  same  level  as  the  camp.  The  entire  holdings 
comprise  about  2800  acres,  including  Bonanza  King  and  Bonanza 
Queen  groups  of  116  (|uartz  claims  and  28  raillsite  claims,  and  the 
Bugle  Hill  Placer  of  320  acres.  The  (piai'tz  claims  extend  in  a  north- 
westerly direction  from  the  East  Fork  of  Trinity  River  in  section  30, 
T.  37  N.,  R.  6  W.,  for  4i  miles.  Bu.gle  Hill  Placer  comprises  the  south 
one-half  of  section  36,  T"  37  N.,  R.  7  W.  Only  part  of  the  holdings  are 
patented. 

The  mine  was  worked  35  years  ago  hy  Vollmers  and  associates  of 
Trinity  Center,  and  had  a  5-stamp  mill.  It  was  purchased  in  1904  by 
James  Treadwell  and  operated  by  him  until  the  early  part  of  1907. 
A  hydro-electric  plant  of  1000  h.p.  ca()acit.v  was  erected  on  the  East 
Fork  and  a  power  line  seven  mile.s  long  was  built  to  the  mine,  where 
a  40-stamp  mill  and  other  buildings  were  erected.  It  is  claimed  that 
during  his  operations  Treadwell  produced  $1,250,000.  Part  of  this 
came  from  rich  iiocket  shoots  found  at  intersections.  Two  of  these 
yielded  $85,000  and  $240,000  respectively.  The  mine  lay  idle  between 
1907  and  June.  1912,  when  work  was  resumed,  and  low  grade  ore  was 
milled.  In  January,  1913,  a  snowslide  wrecked  the  mill  and  killed 
two  men.  Since  that  time,  operations  have  been  rather  irregular  and 
have  produced  little.  Twenty  stamps  of  the  mill  were  .salvaged  and 
placed  at  the  present  site,  with  boarding  house,  bunkhouse,  ofSee, 
blacksmith  shop  and  other  buildin.os  grouped  about  it. 

In  the  lowest  or  No.  7  level  the  vein  shows  a  maximum  width  of 
nine  feet  of  white  (piartz.  It  occurs  in  a  shear  zone  in  chlorite  schist. 
The  country  rocks  are  gabbro  and  andesite,  altered  and  sheared,  and 
traversed  by  basic  dikes.  Serpentine  and  talc  schist  are  prominent  on 
this  level.  No.  7  is  a  crosscut  1373  feet  to  the  vein,  with  a  drift  thence 
890  feet  northwest  and  400  feet  southeast.  On  the  northwest  a  serpen- 
tine dike  50  feet  wide  cuts  across  the  workings  near  the  face  and 
nothing  has  been  found  beyond  it,  although  consideralile  prospecting 
has  been  done  here.  The  southeast  face  is  also  in  schist  and  serpentine, 
and  the  mineralization  is  supposed  to  be  connected  with  the  serpentine. 
The  southeast  drift  was  presumably  run  to  connect  with  a  drift  run 
1500  feet  northwest  from  the  Bonanza  Queen  side,  but  the  connection 
has  not  been  completed.  A  raise  350  feet  long  from  No^  7  connects  with 
No.  3  level.  The  old  No.  2,  No.  3  and  No.  4  intermediate  levels  are  in 
this  block  of  ground,  but  are  caved  and  have  not  been  opened  by  the 
present  company.  Above  the  old  No.  4  intermediate  level,  which  is 
76  feet  below  No.  3  level,  most  of  the  vein  was  .stoped  for  alengtli  of 
400  feet  and  a  height  of  40  feet.     No  stoping  is  reported  below  this. 
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No.  3  level  is  a  cros.seut  513  feet  to  the  vein,  then  driftetl  175  feet 
southeast  and  600  feet  northwest,  of  whieli  250  feet  of  the  latter  was 
new  work  done  by  the  present  company  up  to  November  1.  1925,  after 
eatehing  up  and  retimhering-  the  old  drifts.  They  report  this  shows 
a  fissure  five  feet  wide,  with  ore  for  a  length  of  50  feet  in  the  top  of 
the  drift. 

Former  operators  stoped  for  a  length  of  350  feet  above  No.  3,  and 
to  a  height  of  25  to  35  feet ;  also  for  a  similar  length  and  height 
above  No.  2  level,  which  is  210  feet  above  No.  3.  It  is  about  600  feet 
on  the  dip  of  vein  from  No.  3  to  the  outcrop.  The  big  bonanza  shoot 
was  found  on  No.  2  level  and  this  shoot  and  another  pocket  shoot 
are  thought  to  rake  northwest,  .judging  from  the  location  of  'high 
grade.'  The  i)resent  aim  is  to  extend  No.  3  level  northwest.  Ore 
in  the  upper  levels  i.s  said  to  have  been  under  and  beyond  the  serpentine 
dike. 

Diu"iug  the  past  year  considerable  work  has  been  done  on  the  dam, 
flume  and  power  line,  and  the  available  power  supply  permitted 
running  the  compressor  and  mill  only  one  shift  each.  Work  under- 
ground besides  that  done  on  No.  3  level  was  mostly  putting  up  raises 
and  retimbering  old  drifts.  Four  new  raises,  each  76  feet  long,  were 
put  up  from  No.  4  to  No.  3,  and  furnished  60  per  cent  of  rock  milled. 
No.  6  level  was  reopened  for  225  feet,  and  new  track  laid.  About 
1000  tons,  not  all  ore,  was  milled  between  ilarch  and  November,  1925. 
Twenty  men  have  been  employed.  Electric  power  is  u.sed  throughout, 
including  electric  haulage  of  ore.  The  use  of  No.  7  level  and  raise 
does  away  with  the  need  of  an  outside  tram.  The  mill  uses  amalgama- 
tion only,  and  tailing  runs  to  waste. 

Trinity  Mohaivk  Group  of  claims  has  been  actively  prospected  during 
1925.  Ore  for  mill  tests  has  been  mined  and  hauled.  The  propert.v 
was  described  in  our  monthly.  Mining  in  California  for  October, 
1922,  and  as  this  booklet  is  still  available,  it  is  not  thought  necessary  to 
repeat  a  full  description  here.  The  property  includes  11  claims  and 
the  Golden  Oaks  Group  of  three  claims  under  the  same  ownership 
adjoins.  On  the  Triuit.v  Mohawk  claims,  a  series  of  C|uartz  veins  occur 
on  the  contact  of  the  black  Bragdon  .slate  and  intrusive  dikes  of 
'diorite  porphyry.' 

Yellow  Rose  Mine  is  partly  in  Trinity  and  partly  in  Siskiyou  County. 
16  miles  by  trail  southwest  of  Coft'ee  P.  0.  and  26  miles  from  Trinity 
Center.  It  was  leased,  in  1925.  to  C.  J.  Kerr  and  work  was  resumed 
after  a  long  idleness.  The  mine  is  at  an  elevation  of  6500  feet  to 
7000  feet  near  the  top  of  the  divide  between  Coffee  Creek  and  South 
Fork  of  Salmon  Eiver.     There  are  three  claims. 

The  couuti-y  rock  is  serpentine,  whieli  is  traversed  by  numerous 
lamprophyre  dikes.  One  of  these  dikes,  60  feet  wide  and  striking  N. 
10°-16°  E.  with  a  dip  of  75°  W.  forms  the  hangingwall  of  the  deposit. 
This  dike  is  locall.y  called  'crows-foot  porphyry,'  but  according  to  Mae 
Donald'  has  about  the  composition  of  camptonite  on  the  east  side,  and 
kersantite  on  the  west.  The  ore  zone  is  in  a  prominent  fault.  The 
soft  oxidized  material  has  yielded  some  very-  rich  ore.  The  property  was 
discovered  in  1897  by  Hill  and  Farmer  while  'pocket  hunting'  and 
the  first  reduction  plant   was  an  arrastra.     According  to  John  Bod- 


SACRAMENTO    FIELD    DIVISION. 


27 


decker,  some  ore  wdi-tli  .$1.8(MI  a  ton  was  shipped.  This  occurred  in  a 
strip  20  feet  long  in  a  lens  T-tO  feet  in  length,  and  was  probably  at 
the  intersection  of  a  cro.ss  fissure.  Production  so  far  has  been  all  in 
free  gold,  but  pyrite,  galena  and  tellurides  are  reported  in  depth. 
A  3^-foot  Huntington  mill,  using  steam  iiower.  was  employed,  and  the 
total"  output  is  placed  at  $75,000. 

The  mine  was  developed  by  four  adits.  The  lowest  of  these  is  1400 
feet  long,  and  gives  a  depth  of  450  feet  on  the  vein.  The  next  above 
is  170  feet  higher  and  710  feet  long.  The  ground  is  soft,  requiring 
timber.  The  vein  varies  from  two  to  six  feet  in  width.  The  present 
work  is  in  a  crosscut  650  feet  long.  There  are  reported  to  be  backs  of 
345  feet  left  unworked  on  the  vein  above  the  lowest  level,  and  there  is 
still  considerable  length  of  uni'xplon'd  vein  between  this  mine  and  the 
neare.st  workings  of  the  Dorleska  Mine,  which  adjoins  on  the  north. 
It  is  estimated  that  an  adit  4500  feet  long  from  the  Taylor  Pork  of 
Salmon  River  would  give  2000  feet  of  backs  on  the  vein. 

Yelloivstone  Mine  of  three  patented  claims  adjoining  the  Enterprise 
Mine  has  been  leased  to  the  same  parties  as  the  latter. 

This  mine,  a  former  i)roducer  with  a  record  of  $160,000  to  $190,000 
output  has  been  idle  for  many  years.  It  was  developed  by  extc'usive 
workings,  none  at  a  very  great  depth,  and  a  large  shallow  kidney  of 
ore  was  mined.  ''A"'  level  was  run  780  feet  following  course  of  vein, 
east  of  northeast,  and  "B"  level  680  feet  above  "A."  Five  other 
shorter  adits  were  driven  above  these,  the  longest  of  them  400  feet.  On 
"B"  level,  ercsscuts  were  also  run  120  feet  northwest  and  320  feet 
.'•outheast  in  search  of  more  ore.  At  this  late  date  no  definite  informa- 
tion is  available  as  to  the  mine's  geology,  and  all  workings  are  caved. 
The  mill  and  othei'  buildings  and  e(iuipment  long  since  fell  to  ruins. 
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3-1  REPORT  OK  STATE  MIXEniALOGIST. 

GOLD  PLACER  MIXES. 

The  following  notes  on  individual  mines  and  mining  operations, 
together  with  the  preceding  introductory  matter  on  the  geology  of 
gravel  deposits  and  the  table  of  placer  mines  and  prospects,  will,  it  is 
believed,  give  the  reader  a  comprehensive  idea  of  the  magnitude  of 
Trinity  County's  auriferous  gravel  resources.  Because  of  the  plentiful 
water  supply,  freedom  from  restrictions  regarding  debris  disposal, 
the  excellent  climate  and  the  presence  of  good  roads,  which  give  access 
to  most  of  the  unworked  areas,  this  county  is  today  probably  the  most 
attractive  field  in  the  state  for  the  hydraulic  miner  who  does  not 
wish  to  contend  with  rival  interests  lor  the  use  of  water,  nor  to  be 
put  to  the  expense  of  erecting  debris  restraining  dams. 

The  column  headed  "Bibliography"  in  the  table  gives  references 
to  our  pul)lications  covering  ]>ast  miniiiir  operations.  Many  of  the 
properties  listed  in   tlie  tal>le   liavc   ln'cn   v.orkcil   Dut,   I'ut   may  prove 


of  interest  when  some  question  of  water  rights,  dump  space  or  right 
of  way  arises.  Certain  water  rights,  for  example,  in  the  Weaverville 
district,  claimed  by  companies  now  idle,  are  the  key  to  the  operation 
of  properties  belonging  to  others.  The  notes  below  cover  numerous 
mines  not  heretofore  mentioned  in  our  reports.  Due  to  lack  of  data 
regarding  the  exact  location  by  section,  township  and  range  of  certain 
claims  in  the  Xew  Kiver  watershed,  these  have  been  omitted  from  the 
table,  and  as  that  district  has  shown  little  activity  for  many  years. 
and  recent  work  has  been  on  a  very  small  scale,  the  reader  is  referred 
to  our  Bulletin  Xo.  92,  pages  92  a'ul  93.  where  mention  is  made  of 
placer  deposits  in  that  region.  With  this  exception,  the  report  is 
intended  to  .serve  as  a  complete  index  of  the  county's  placers. 

Bcaudrii  (Bazet)  Mine  at  old  Minersville  promised  to  be  active  on  a 
large  scale  as  a  hydraulic  mine  this  season,  but  litigation  with  Nugget 
Bar  Placers  over  water  risjhts   has  iutenened   to   delav   work.      The 
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[n-operty  had  been  idle  for  a  long  time  previously  on  aeeount  of  litiga- 
tion.   In  the  past  year  eonsiderahle  work  has  been  done  in  refitting  it. 

BrizartI  Ranch  (Hawkins  Bar)  contains  340  acres,  in  part  covered 
by  high  bench  gi-avel,  on  tiie  north  side  of  Trinity  River  five  miles 
upstream  from  Salyer  P.  O.  ?t  Hawkins  Bar.  No  mining  is  being 
done  now.  At  the  ranch  buildings  the  gravel  is  exposed  without  over-  . 
burden  except  a  light  soil  layer.  The  Irving  and  Ore  Corono  prop- 
erties, containing  parts  of  the  same  bench  gravel  deposits,  adjoin  on 
the  west. 

Camzo  Mine  is  a  20-aere  placer  claim  on  the  east  side  of  the  South 
Fork  of  Trinity  River,  'li  miles  from  Salyer  P.  0.  The  owners,  F.  M. 
Tyler.  R.  P.  and  E.  K.  Zoller,  have  been  working  with  a  small  centrif- 
ugal pump  and  gasoline  engine,  pumping  the  shallow  gravel  from 
a  small  bar  into  the  sluices  and  have  reported  good  returns. 

Costa  Placer  Mine  is  on  Rush  Creek  near  the  Weaverville-Minersville 
road,  about  eight  miles  north  of  Weaverville.  The  owners  operate  it 
as  a  hydraulic  mine  using  water  from  Rush  Creek  and  one  giant. 
The  present  water  supply  is  small  and  the  season  short,  but  more 
water  is  claimed  than  is  being  used,  and  could  be  brought  in  by  ditch. 

The  deposit  is  the  gravel  along  Rush  Creek,  which  has  eroded  the 
old  Tertiary  high  channel  on  Buckeye  plateau  and  reconeentrated  the 
gold  sufficiently  to  make  payable  gravel.  It  is  only  a  short  distance 
above  the  present  stream.  Besides  this  property  of  40  acres  which  is 
partly  devoted  to  farming,  the  same  owners  have  other  undeveloped 
property  nearby. 

Dannenhrink  Group  of  placer  mining  claims  along  Canyon  Creek  in 
the  vicinity  of  Dedi-ick  were  under  lea.se  and  option  in  1923  and 
1924  to  Pittsburg-Comstock  Mines  Company,  whose  operations  were 
described  in  our  report  of  September,  1923,  since  which  work  ceased. 

Elbert  Nickerson  Placer  is  a  20-acre  drift  mine  on  main  Coifee  Creek 
seven  miles  upstream  from  Coffee  P.  O.,  the  last  4^  miles  being  trail. 
Nickerson  is  working  through  a  tunnel  and  making  a  small  production. 

Fowler  Placer  Mine  is  on  Coffee  Creek  2f  miles  by  road  upstream 
from  Coffee  P.  0.  This  20-acre  claim  has  been  worked  at  intervals  for 
40  years.  F.  A.  Fowler  has  lately  sunk  a  flat  incline  150  feet  long 
giving  a  depth  of  11  feet  below  the  present  stream  and  has  run  about 
100  feet  of  prospect  drifts.  A  little  gold  is  produced.  There  are  a 
small  hoist  and  pump,  operated  by  water  power. 

George  Zinn  has  a  small  hydraulic  mine  on  the  South  Fork  of  Coffee 
Creek  13  miles  west  of  Coffee  P.  0.  Snow  water  is  used  for  washing  in 
spring  as  the  water  supply  is  limited. 

Hammer  and  Kahlke  Group  (Smith  Fork  Gold  and  Platinum  Mining 
Company).  This  property  comprises  895  acres,  covering  bench  and 
bar  deposits  along  the  main  Trinity  River  and  the  South  Fork,  and 
extends  for  .seven-eighths  mile  along  the  main  stream. 

The  property  was  described  in  detail  by  the  writer  in  our  Bulletin 
85.*  Since  that  report  was  written,  very  little  has  been  done  to  develop 
the  claims.    The  owners  have  been  unable  to  finance  the  in.stallation  of 

'  Logan,  C.  A.,  Cal.   State  Min.  Bur.  Bull.   85,  pp.  S6-88. 
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an  adequate  water  .system  and  have  eontinued  work  on  a  very  limited 
scale,  a.s  described  in  the  following  notes,  which  are  taken  from  the 
Inilletin  mentioned : 

"The  complete  set  of  gravel  CHvered  lienches  appear  on  tlie  Hammer  proiH-rty.  ot 
which  P  P.  Hammer  of  Salver  is  principal  owner.  These  holdings  comprise  895 
acres  Iving  between  the  main  Trinity  and  its  South  Fork,  with  a  length  of  seven- 
eightlis  mile  up  the  main  stream.  The  highest  or  sixth  bench,  1000  feet  above  the 
river,  is  unprospected,  but  there  is  probably  one-half  mile  of  it  here.  The  fifth  bench 
is  841  feet  above  the  water  and  has  been  traced  for  about  one  mile.  It  has  been 
mined  a  little :  about  one-fourth  acre  has  been  hydraulicked  by  Mr.  Hammer  and 
lias  proven  to  be  good  ground.  The  fourth  bench  has  not  been  worked  or  thoroughly 
prospected.  Its  edges  show  occasionally  as  a  bare  rocky  platform  on  the  road  up 
the  South  Fork.  The  third  bench  has  been  extensively  prospected  and  has  been 
mined  on  the  Hammer  property  and  on  the  adjoining  properties  lying  on  the  ea.>!t 
bank  of  the  South  Fork.  This  channel  has  a  length  of  three-fourths  mile  an4 
has  proven  to  be  productive  ground.  The  gravel  is  47  to  50  feet  deep  with  no 
overburden.  The  floor  of  this  bench  is  about  450  feet  (aneroid)  above  the 
river.  The  bench  is  prominently  developed  clear  across  the  area  between 
the  two  branches  of  the  river.  The  second  bench  has  been  tested  by  shafts  and 
tunnel'  and  found  to  carrv  from  Sf  to  20c  a  cubic  yard.  This  bench  passes  under 
the  house  of  an  adjoining  landowner,  who  contested  the  mineral  character  of  the 
land.  The  suit  brought  out  evidence  showing  that  the  entire  Hammer  holdings  are 
mineral  land  Some  samples  from  the  second  bench  went  as  high  as  S3  a  cubic 
vard  This  bench  has  been  mined  in  a  small  way  on  the  opiwsite  side  of  the 
river  from  the  Martin  house,  and  yielded  satisfactorily.  The  first,  or  lowest  bench, 
has  not  been  mined  on  this  property,  but  higher  upstream  has  been  proven  pro- 
ductive This  bench  is  well  developed  around  the  mouth  of  the  South  Fork,  where 
the  present  stream  flows  in  a  steep  canon  cut  in  the  rocks  to  a  depth  of  60  to 
70  feet  below  the  first  bench.  These  six  terraces  are  thought  to  represent  the  entire 
series  of  stages  of  the  downcutting  Quaternary  Trinity  River.  Not  all  of  them, 
probably,  occur  so  conveniently  situated  for  observation  an>-where  else  on  the  river, 
although  as  manv  as  three  or  four  can  be  seen  at  places  like  Junction  City. 

"As  little  known  as  these  bench  gravels  are,  they  have  been  mmed  enough  to 
indicate  that  thev  are  probablv  richer  in  platinum  than  any  other  known  area  of 
mining  ground  in  the  state.  The  platinum  on  the  Hammer  ground  is  coarser  than 
would  be  expected  so  far  downstream,  and  evidently  contains  a  large  proportion  of 
osmiridium  As  noted  above.  Hammer  is  operating  two  small  hydraulic  mines  on 
his  holdings  One  is  on  the  fifth  bench,  where  Dutchman's  Gulch  cuts  through 
the  gravel  One-fourth  acre  of  ground  has  been  mined  here,  which  Hammer  says 
has  vielded  $6  000  and  has  given  as  much  as  four  ounces  of  platinum  for  $1,000  in 
"Old"  In  one  50-hour  run  with  a  6-inch  pipe  and  3-inch  nozzle,  nearly  one  ounce  of 
platinum  was  saved.  The  gold  is  flat,  ranging  around  the  size  of  wheat.  Platinum 
flakes  the  size  of  two  pinheads  are  common,  and  both  gold  and  platinum  are  clean 
and  bright.  Nearly  15  ounces  of  platinum  are  said  to  have  been  produced  from  this 
ground  The  verv  high  proportion  of  the  platinum  to  the  gold  can  be  realized 
when  it  i«  remembered  that  15  ounces  reoresent  the  average  yearly  production  of 
platinum  from  two  California  dredgers  handling  from  200.000  to  240.000  cubic  yards 

"On  the  South  Fork,  possiblv  a  mile  upstream  from  the  mouth.  Hammer  has 
opened  a  mine  in  the  gravel  of  the  third  bench  and  has  found  ground  which  has 
vielded  well  The  bedrock  is  slate.  ^Hiere  now  working,  the  gravel  is  30  feet 
deep  but  increases  to  4  7  feet  nearby.  There  are  two  strata  of  gravel  in  the  bank, 
colored  red  and  blue:  the  latter  is  the  richer,  and  has  shown  a  value  of  3it  a 
cubic  vard  as  against  ISf  for  the  red  phase,  where  they  were  prospe;'ted  by  shaft. 
The  recoverv  from  the  ground  actuallv  mined  has  exceeded  these  prospects  as  Mr. 
Hammer  claims  to  have  realized  over  60f  a  yard.  The  gold  is  in  flakes  of  medium 
size  seldom  =maller  than  No.  2.  Platinum  colors  can  be  easily  panned  on  the 
liedrock  Thev  range  from  very  fine  to  Xo.  2  size.  The  amount  of  ground  moved 
here  has  been'smalf.  because  very  little  water  is  available  ,     ,       ■         . 

"Failure  to  work  these  holdings  on  a  larger  scale  has  been  due  to  lack  ot  water, 
and  to  adverse  claims  of  agriculturists.  «  ♦  »  The  problem  of  water  supply  has 
been  the  chief  difficultv.  There  are  no  streams  nearby  high  enough  to  put  water 
on  the  fifth  bench.  The  only  water  now  available  there  is  the  run  off  during  the 
winter  rains  Two  miles  of  ditches  have  been  dug  to  encircle  the  hill  So  feet  above 
this  bench  and  these  ditches  serve  as  reservoirs  which  permit  washing  with  one 
"iarit  during  wet  weather.  It  is  estimated  that  a  water  supply  sufficient  for  six 
months  steady  pining  anvwhere  on  the  895  acres  could  be  obtained  froni  r.ltatK>in 
Creek,  a  branch  of  Hayfork,  by  building  IS  miles  of  ditch  and  flume.  For  a  full 
year's  supplv  it  is  thought  that  it  would  be  necessary  to  tap  the  Hayfork  at  a  distance 
of  34  miles'  A  siphon  from  Campbell  Creek  would  furnish  a  supply  for  the  third 
bench  gravel.  •  •  •  The  gravel  is  loose  and  easily  worked  and  there  is  amp.e 
grade  with  plenty  of  space  for  dump." 

Henninger  Broihers  Plaffr  adjoin,s  Elbert  Xickerson  Placer 
upstream.     They  are  orround  sluicing. 

Hook  and  Ladder  Min-e  is  ad.jacent  to  the  town  of  Weaverville  on 
the  north.  It  has  been  worked  intermittently  in  a  small  way  as  a 
hvdraulic  mine  for  many  years  and  is  one  of  the  few  remaining  active 
mines  in  the  district,     the  deposit  is  part  of  that  filling  the  Weaver- 
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vilic  Hnsin,  coinpiisi'd  of  i;r;ivcl  waslu'il  down  by  rcci'iit  streams  rniiii 
thr  hiuliiT  iiliil  (ildiM-  deposits.  The  bank  raliiies  from  IZO  to  :i(l  feet  in 
heiglit. 

During  the  s<'a>(]n  of  1!ll.'4-2r)  aliout  one  acre  in  area  was  liydraii- 
lifked,  givine-  a  reported  return  of  $7,000.  This  is  about  the  same 
rate  of  yield  as  made  [)i'evious  to  the  war,  but  the  costs,  which  totaled 
about  $2,200  a  season  at  tiiat  time,  have  greatly  increased.  Water  is 
taken  from  the  La  Grange  Mining  Company's  Rush  Creek  ditch 
through  a  12-ineh  pipe  line,  and  three  giants  are  iised,  one  for  the 
bank,  one  at  the  head  of  sluice  and  one  at  the  foot  of  sluice,  on  account 
of  the  lack  of  grade  and  dump. 

This  work  was  on  the  low  ground  of  the  Rule  Channel.  There  is 
another  and  slightly  higher  gravel  area  on  the  property,  and  an  acre 
or  less  of  this  has  been  worked,  but  bedrock  has  not  Ix'en  I'eaehed. 
Most  of  the  Rule  Ciiannel  on  this  property  has  been  worked. 

Howard  and  Campbell  Placer  Mine  contains  35  acres,  at  Big  Bar 
but  on  the  north  side  of  the  river.  On  the  New  Year  Claim  there  are 
three  benches  of  gravel  of  which  the  lower  two  have  been  worked  by 
the  owners  during  the  past  season.  The  bank  is  40  feet  high,  and 
rocky  on  top,  with  sand  and  finer  gravel  below,  the  lower  12  feet  next 
l)edrock  carrying  pay,  with  coarse  gold.  This  claim  covers  a  length  of 
(iflO  feet  along  the  course  of  channel,  and  there  are  in  all  only  a  few 
acres  of  gravel. 

Water  is  taken  from  Manzanita  Creek  through  three-fourths  mile 
of  ditch,  giving  225  feet  fall,  with  sufficient  water  in  a  good  season  to 
till  a  6-inch  nozzle  and  jierniit  mining  from  December  to  May.  A 
dam  12  by  50  feet  would  give  a  better  water  supply  by  permitting 
storage.  The  owners  also  have  one-half  interest  in  the  water  of  Price 
Creek.  The  reported  retui'ii  from  the  small  area  worked  indicates  good 
gravel,  and  it  should  be  a  paying  pi'operty  for  two  men  for  a  few 
sea.sons. 

Humboldt  Placer  Mining  Compuny's  holdings  comprise  4800  acres 
of  locations,  on  Buckeye  Plateau  between  Rush  Creek  and  Stuarts 
Pork,  extending  for  several  miles  west  and  southwest  of  Minersville. 
The  road  tip  Rush  Creek,  after  turning  east  toward  Minersville, 
traverses  this  gravel  area  foi-  several  miles  at  an  elevation  of  around 
3000  feet. 

This  gravel  is  part  of  the  inunense  accumulation  of  Tertiary  gravel 
of  the  so-called  Weaverville  Basin,  upon  the  Sherwood  peneplain,  and 
similar  geologically  to  the  other  high  gravel  deposits  previovi.sly  men- 
tioned. The  company  has  done  little  toward  developing  their  claims. 
A  small  giant  and  300  feet  of  (S-inch  pipe  have  been  used  for  iiros])eeting 
some  of  the  gravel  in  the  gulches.  They  have  had  an  application 
before  the  State  Division  of  Water  Rights  for  two  years,  asking  to 
appropriate  water  from  Stuart  Fork,  but  the  present  status  of  this 
application  is  not  known,  although  it  is  possible  that  others  have  prior 
rights  to  most  of  this  water. 

Diller'  wrote  as  follows  regarding  this  region : 

"Between  Stuarts  Pork  and  Rush  Creek  there  is  a  .^reat  body  of  frasmental 
ilepo.sits  made  up  in  part  ot  more  or  less  angular  material  that  suggests  glacial 
origin  but  including  much  gravel  that  is  w'-ll  rounded  by  water.  The  main  belt 
crossing  the  Buckeye  Plateau  lies  west  of  Buckeye  Creek.     It  has  a  width  apparently 

■Diller,  J.  S.,  Bull.  U.  S.  Geol.   Survey,   No.  540,  p.   IS. 
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ot  nfiuiy  tluee  miles  and  a  depth  where  greatest  of  more  tlian  SOU  feet.  Three 
shafts  from  40  to  195  feet  in  depth  have  been  stmk  on  the  top  portion  of  tliis 
deposit  to  tist  it  for  gold.  Little  if  any  gold  is  said  to  have  been  found  and  no 
actual  mining  tests  resulted. 

"The  surface  of  the  Buckeye  Plateau  is  generally  reddish  soil  to  a  depth  of 
15  feet  or  more,  passing  downward  into  a  sandy  argillaceous  mass  in  which  the 
forms  of  rounded  to  subangular  fragments  and  some  boulders  may  be  .seen  and  a 
few  well-roimded  solid  pebbles  are  preserved.  On  the  plateau  surface  there  are  for 
the  most  part  only  a  few  scattered  pebbles  with  here  and  there  a  small,  well- 
rounded  boulder,  but  on  the  slopes  of  the  ravines  cut  by  branches  of  Buckeye  Creek, 
as  well  as  on  the  plateau  borders  facing  Rush  Creek  and  Stuart  Pork,  well-rounded 
gravel  is  in  many  places  abundant  and  extensive.  Buckeye  Creek  drains  the 
great  body  of  fragmental  material  that  forms  the  Buckeye  Plateau.     «     »     • 

"Rush  Creek,  whose  present  stream  bed  affords  some  good  placers,  cuts  a  deep 
narrow  valley  directly  across  the  old  channel  but  does  not  reach  the  bottom." 

At  the  Indian  Creek  and  Panwockd  propertie.s  in  Indian  Creek  dis- 
trict four  mile.s  from  Dongia.s  City,  little  work  ha.s  been  done  since  the 
war,  but  in  1925  a  ditch  was  being  extended  an  additional  mile  and 
a  half  to  put  water  for  hydraulieking  on  the  south  side  of  the  Pan- 
wocket  ground,  and  it  was  hoped  this  could  be  completed  in  time  to 
permit  some  mining  the  present  season.  This  group  covers  1741  acres, 
containing  considerable  unworked  ground.  The  owner.  Dr.  D.  B.  Fields, 
is  developing  it  and  plan.s  ultimately  to  extend  the  ditch  to  Douglas 
City,  where  he  has  820  acres  more,  containing  good  hydraulic  mining 
ground.  Equipment  includes  ;3200  feet  of  iron  pipe  ranging  in  size 
from  13  to  22  inches,  two  giants,  and  two  houses. 

Ivy  Gulch  Placer  Mine  covers  a  frontage  of  one-fuurtli  mile  on  the 
south  side  of  Trinity  River,  near  Big  Bar  Creek  between  Helena  and 
Big  Bar.  The  gravel  bank,  15  to  -10  feet  deep,  is  on  one  of  the  later 
terraces  not  far  from  the  present  stream.  The  deposit  is  worked  by 
hydraulieking  on  a  small  scale,  using  one  giant  supplied  with  water 
under  70  feet  fall  from  Big  Bar  Creek. 

J.  A.  Mac  Donald  of  Coffee  P.  0.  has  a  drift  mining  claim  on  Coffee 
Creek,  one-fourth  mile  northwest  of  the  post  office.  This  has  been 
opened  b.y  a  shaft  and  a  little  gravel  was  washed  and  is  said  to  have 
prospected,  but  the  claim  was  idle  in  October,  1925.  The  gravel  is 
heavy,  free  wash.  The  same  owner  has  a  placer  claim  on  Coffee  Creek 
2i  miles  west  of  Coffee  P.  0.  on  which  he  was  beginning  work  in 
1925.  Water  is  available  in  Sugar  Pine  Creek  for  work  on  a  ^slnall 
scale. 

The  Jacob  Brothers  Estates  own  many  hydraulic  mining  claims  in 
Junction  City  district,  and  among  these  is  some  of  the  best  remaining 
hydraulic  gi-avel  in  the  region.  On  account  of  the  fact  that  the  former 
owners  did  not  control  enough  water  to  operate  the  properties  on  a 
large  scale,  and  were  unable  to  secure  a  supply  from  nearby  owners, 
they  were  able  to  work  only  in  a  small  way,  with  about  500  miner's 
inches  of  water  under  low  head  and  for  a  short  season.  Conse((uently 
onl.v  a  small  part  of  the  available  acreage  ha.s  been  worked.  During  the 
past  ten  years  very  little  work  has  been  done. 

The  deposit  consists  of  terrace  gravel  at  former  levels  of  Trinity 
River  on  the  west  side  of  the  stream  two  miles  below  Junction  City. 
The  gravel  is  15  to  30  feet  deep  and  overlain  by  40  feet  or  more  of 
red  clay  and  loam.  Small  water  rights  are  owned  in  Connor  Creek 
and  nearby  gulches. 

The  latest  work  has  been  done  the  past  few  seasons,  subsequent  to 
the  death  of  the  last  owner.  The  claims  were  leased  and  water  for 
operation  was  leased  from  adjoining  owners,  and  some  short  runs  made. 
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Kodii  h'diiih  is  nil  the  Sdulli  Fnrk  n\  'I'riiiity  l\ivi'i-.  :il)out  two  mill's 
;ii)0V('  its  iiKiiith.  'riirrc  :irc  •')()  to  (1(1  arrcs  (if  ij-i'avol  lici-c.  aviTiigi'iU 
•J")  feet  deep.  'I'lic  licdcoi-k  is  slate,  and  the  u'ravol  is  lucdiviiu  to  tiiu' 
ill  size,  and  hhic  in  color.  A  test  mm  by  .).  A.  Koon  sevcivil  years  ago 
indicated  a  yoUl  content  of  about  74  cents  a  cubic  yard,  and  nearly 
one-half  as  much  platimnii  metals  by  weight  as  there  was  gold. 

La  Grancji  Miiu  deserves  si>eeial  attention  because  of  the  magnitude 
of  the  operations  which  were  carried  on  there  and  the  great  amount  of 
valuable  information  regarding  the  methods  and  costs  of  hydraulic 
mining  made  available  by  this  work.  This  mine  was  located  in  1851 
as  the  Ward  Placer,  and  incorporated  in  1874,  and  worked  by  various 
companies  until  1918.  The  acreage  of  holdings  and  scale  of  opera- 
tions were  increased  under  the  several  operators.  The  holdings  of 
the  company  comprise  several  thousand  acres  in  the  vicinity  of  Weaver-- 
ville,  and  between  that  i)lace  and  Junction  City,  ami  only  a  relatively 
small  area  has  been  worked  although  the  operations  were  on  a  larger 
scale  than  at  any  other  hydraulic  mine  worked  in  recent  years. 

The  part  which  was  mined  lies  on  the  west  side  of  the  ridge,  four 
miles  west  of  Weaverville  on  the  road  to  Junction  City,  and  drainage 
is  throu,gh  Oregon  Gulch  into  Trinity  River.  The  gravel  is  a  portion 
of  the  channel  filling  of  the  Tertiary  Trinity  River,  covered  by  an 
immense  accumulation  of  very  low  grade  or  nearly  barren  overbui'den. 
As  mentioned  by  Mac  Donald'  and  Diller-  the  gravel  lies  in  a  trough 
formed  between  a  fault  plane  on  schist  on  the  northwest  and  slate  and 
limestone  bedrock  on  the  southeast.  The  upper  portion  of  deposit 
shows  strata  dipping  toward  the  fault  plane.  The  bedrock  on  the  fault 
plane,  which  forms  the  present  north  rim,  is  a  fault  gouge  of  crushed 
schist  and  slate,  and  very  soft.  The  best  pay  was  found  in  a  layer  of 
blue  gravel  and  was  about  15  feet  thick.  This  is  heavy,  rocky  and  well 
washed  and  is  said  to  have  paid  up  to  $2  a  cubic  yard.  Above  it,  and 
separated  from  it  by  a  layer  of  clay,  is  about  an  equal  thickness  of 
red  gravel,  and  a  layer  of  cement  gravel.  This  series  of  strata  carry 
the  pay  and  lie  on  the  Kouth  rim  of  slate  and  extend  two-thirds  the 
distance  across  the  cliaimel.  Covering  the  pay  gravel,  and  extending 
across  the  north  rim.  the  low  grade  free-wash  gravel  has  a  depth  as 
•rreat  as  600  feet.  Tlie  wash  in  the  mine  contains  a  variety  of  rocks  not 
found  in  the  immediate  vicinit.v  and  there  are  many  heavy  boulders. 

The  water  installation  included  a  ditch  and  tlume  29  miles  long,  of 
which  11  miles  were  flurae,  of  truncated  V-shape,  nine  feet  wide  on 
top,  two  feet  wide  at  the  bottom  and  five  feet  deep.  The  flume  was 
built  in  1895  at  a  contract  price  of  .$25  per  thousand  board  feet  in 
the  tiume.  Its  capacity  was  3500  miner's  inches  and  the  grade  was  10 
feet  per  mile.  This  tlmne  is  now  down,  and  could  not  be  replaced  at 
anything  near  the  above  cost.  The  main  water  supply  was  from 
Stuarts  Fork,  Rush  Creek  and  Weaver  Creek,  but  the  water  of  several 
other  streams  was  picked  up  on  the  way  to  the  !uine,  and  delivered  to 
the  reservoir  on  the  ridge  above  the  working  pit. 

For  liank  piping,  it  is  stated  that  5500  miner's  inches  of  water,  under 
650  feet  f;ill,  was  used  in  two  giants.  The  bedrock  was  so  soft  that  it 
was  easily  undercut  b\-  the  giants,  pei'mittiiig  the  immense  liank  to 
cave,  thus  facilitating  work.     However,  in  later  years  the  bluish  da.v 

'  Mao  Donalii,  D.   F.,   Bull.   U.   8.  Geol.  Survey.  Nu.    4:!(),   p.   .'.J. 
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on  Ix'drock  kt'))t  moving-  into  the  jiit  mikI  iii),  on  ai^'onnt  of  the  weiylit 
above  it,  and  they  were  eoinpelkMl  to  kee]i  pi|)ing  off  this  barren  niate- 
I'ial  from  the  north  in  order  to  keep  the  flnmes  ojhmi.  From  1  !*()')  to 
1907  woi'k  on  the  .south  rim  is  said  to  have  paid  well,  l)ut  the  Freneli 
company  in  later  years  worked  principally  in  the  sliding  gouge  and 
low  grade  overburden.  The  two  bank  giants  were  not  moved  tor  six 
years  between  1912  and  1918,  as  the  bank  kept  moving  in,  and  the 
lower  layers  of  better  pay  gravel  were  scarcely  reached  in  this  time. 
The  yield  in  good  years  was  about  nine  cents  a  cubic  yard,  but  in  later 
work  went  as  low  as  2-1  cents  a  yard.  The  cost  of  operation  in  the 
last  few  years  work  kei)t  increasing,  and  yield  decreased  antil  the 
two  were  about  eipial.  The  annual  cost  of  operation  was  if;80.000  to 
^110,000. 

Three  thoiisand  feet  of  sluices,  four  by  si.x  feet  in  cross  section  were 
used,  nil  a  grade  of  seven   inches  in   12  fei4  in  the  upper  section  and 


iHv  of  L,:i  Grange  Hydraulic  Mi 


eight  inches  in  the  lower.  Steel  rails  were  used  for  riffles,  and  the 
sides  of  the  boxes  were  lined  with  the  bases  of  the  rails  which  had 
previously  had  the  tops  worn  oft'  while  being  used  as  riffles.  Success 
in  saving  very  finely  divided  gold  was  claimed,  and  was  ascribed  to 
the  eddying  action  set  up  by  the  shape  of  the  rails.  The  curve  of 
settlement  for  gold  of  different  sizes  was  studied  here.  The  pieces 
larger  than  lO-mesh,  which  comprised  over  one-half  the  total,  stopped 
principally  in  boxes  11,  5,  12  and  13,  the  first  named  receiving  more 
than  the  others,  and  the  amount  decreasing  rapidly  from  box  13 
onward.  From  10-  to  50-mesh  gold  stopped  mostly  on  the  way  to 
box  12  and  that  box  marked  the  maximum  recovery  of  these  sizes. 
Most  of  the  gold  finer  than  50-mesh  stopped  in  the  first  13  boxes.  The 
gold  of  all  sizes  which  passed  box  22  did  not  seem  to  settle  so  rapidly 
l>eyond  it,  but  sprea<l  out  over  the  I'cmaining  ])oxes.  When  mining 
was  su.spended  in  1918,  operations  hatl  reached  nearly  to  the  top  of  the 
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ridge  (elcvatinii  :Un()  tVi't  >  ami  several  clmn^es  would  h;ive  l)ecii 
needed  in  ofdiT  Id  <'ni)tiiiue  iiiiniiif^  the  large  remaining  gravel  areas 
owned  liy  the  eonipany.  The  acreage  held  liy  the  eompany  is  for 
the  most  jiart  ah)ng  the  course  of  the  Tertiai'y  Trinity  River,  at  eleva- 
tions of  from  2.")(l()  to  ;!()()()  feet,  and  below  tlieir  own  system  of  ditches. 


LaGrang.j    ilyilraulic   Mine   sliowing   Uniisli   an.l   rim.s   .,r  channel. 

Among  the  promising  and  only  slightly  prospected  areas  held  by  them, 
is  the  Musser  Hill  property,  along  the  ridge  between  Browns  Creek  and 
East  Weaver  Creek,  two  miles  northeast  of  Weaverville.  This  covers 
parts  of  five  sections  and  perhaps  a  mile  and  a  half  along  the  channel. 
It  has  been  prospected  by  a  few  surface  cuts  and  two  adits  in  gravel, 
and  this  work   is   reported   to  have  indicated   a  gold  content  of  from 
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four  to  nine  cents  a  cubic  yard.  If  the  old  main  ditch  were  put  in 
repair  and  tap]ied  somewhere  along  the  upper  course  of  Rush  Creek, 
at  about  tlie  .SridO-t'oot  c(uitour.  a  few  miles  of  new  ditch  would  give 
ample  water  and  pressure  for  working  this  gravel,  which  lies  mostly 
between  2500  and  :?000  feet  in  elevation. 

The  La  Grange  propert>-  under  the  different  owners  is  estimated  by 
B.  R.  Brown  to  have  produced  about  $8,000,000  and  it  contains  a  larger 
unworked  area  than  that  already  mined. 

Loniiz  Brothers  Mine  is  the  principal  operating  hydraulic  mine  of 
the  Weaverville  district.  These  owners  have  operated  each  season  for 
many  years  past.  The  gravel  is  along  Weaver  Creek,  south  of  Weaver- 
ville, aud  is  mostly  fine  and  free  washing.  It  is  the  result  of  the 
erosion  and  reeoncentration  of  the  older  gravel  of  the  higher  ridges, 
washed  down  and  deposited  by  the  recent  and  modern  streams.  This 
stream  has  al.sn  liccn  the  sliiicewav  for  the  tailings  from  many  of  the 


.\notlier  view  of  La  Grange  Mine,  looking  southwest  down  Oregon  Oulch.  This 
shows  the  schist  bedrock  fault  plane  on  northwest  (light  colored,  right  half) 
and  slate  on  southea,st  rim.  Oregon  Gulch  is  filled  to  a  great  depth  with  the 
mine  tailings. 

old  gravel  mines  formerly  operated  upstream  near  Weaverville.  Part 
of  the  ground  also  contains  older  wash,  above  the  present  stream,  and 
characterized  by  coarser  boulders  and  red  clay.  The  geologic  history 
of  the  Weaverville  Basin  ha.s  been  complex  and  not  completely  worked 
out  by  geologists.  For  a  long  time,  subsequent  to  the  formation  of 
the  high  channel  deposit  of  Tertiary  Trinity  River,  that  part  of  the 
so-called  Weaverville  Basin  immediately  surrounding  Weaverville  was 
a  lake,  in  which  were  impounded  and  presen'cd  vast  accumulations  of 
gravel,  sand  and  ela.v.  with  lignite  and  other  remains  characteristic 
of  such  basins.  Recent  streams  flow  across  this,  and  have  very  light 
grades. 

Due  to  lack  of  grade,  these  operators  have  had  to  pipe  much  of  the 
gravel  up  to  the  sluice  boxes,   and  also  stack  tailings  with  another 
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triant,  three  giants  in  all  Ijeing  used.  They  use  about  3000  inches 
of  water  and  work  about  two  acres  of  ground  each  season  of  four  to 
five  months  annually,  except  in  year.s  when  there  is  ample  early  rain- 
fall. The  gravel  ranges  from  10  to  30  feet  deep.  The  production  is 
said  to  average  .$5,000  or  more  per  acre.  There  reinain  perhaps  80 
acres  to  i>ipe. 

The  same  owners  bave  interests  in  numei-ous  other  hydraulic  mines 
ill  the  county  which  liave  not  been  active  in  recent  sea.sons. 

Montezuma,  McGiUirarji.  Mammolh  and  luunerous  other  hydraulic 
mining  claims,  many  of  which  have  been  worked  extensively  in  years 
past,  contain  a  total  of  1641  acres  under  the  ownership  of  W.  II. 
i\Ietson,  Gerald  O'Shay,  J.  S.  Sullivan  and  others  These  cover  bench 
and  bar  gravels  along  the  we.st  and  south  side  of  Trinity  River  near 
Connor  Creek  and  Dutch  Creek.  As  mentioned  elsewhere,  the  bench 
arravels  in   this  section   ari'   noted    foi-   the   nuinei-ou.s  large   rocks   con- 


tained. Little  liydiaulicking  lias  been  done  here  in  the  past  10  years. 
These  claims  control  five  diti-hes  and  water  rights  in  Dutch  Creek, 
livt>  in  Connor  Creek  and  two  in  Maxwell  Creek,  and  some  work  has 
lieen  done  on  the  nearby  Jacob  Estates  claims,  in  th(>  past  few  years, 
using  this  water  under  lease. 

Nash  Placer  Mine  [Big  Flat,  Abrams  and  Blythe)  covers  seven 
miles  along  the  course  of  South  Fork  of  Coffee  Creek  including  the  bed, 
bars  and  benclies  of  the  stream.  The  old  lower  workings  are  nine 
miles  or  more  b.v  trail  from  Coft'ee  P.  O.  and  the  ground  extends  thence 
to  the  very  headwaters  of  the  stream,  in  tliat  part  of  the  watershed 
formerly  drained  by  Soutli  Fork  of  Salmon  River.  The  country' rock 
and  accumulations  of  debris  indicate  the  former  existence  of  glaciers. 

The  former  operations  were  described  in  Reports  X,  XIII  and  XIV 
of  the  State  Mineralogist.  The  property  ha.s  been  idle  for  many  years, 
since   the   war,    the    last    active    operations   having   been   by    Trinity 
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Hydraulic  Gold  Mining  Company.  Ltd.,  of  London.  The  ground  has 
been  partly  worked  by  drifting,  and  partl.v  by  hydraulieking,  elevators 
having  been  used  for  some  of  it.  Tunnels  and  cuts  have  been  run  to 
drain  the  ground  and  reach  bedrock,  as  much  of  it  lacks  grade, 
although  good  pay  is  claimed  to  have  been  taken  out  over  a  long  period. 
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Dredging  has  been  suggested  and  in  11)21  the  ground  was  leased  with 
this  in  view,  but  the  project  did  not  materialize. 

The  e(|uipmcnt  includes  giants,  hydi'aulic  elevators,  pipe,  old  hoist- 
ing works,  sawmill  and  buildings.  Two  ditches  take  water  from  the 
South  Fork  of  Coffee  Creek  and  Al)rams  Creek,  and  a  total  of  3000 
miner's  inches  is  available. 
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Niimicf  Bar  Phh-fis  has  resuriu'd  work  tlio  jii-esent  season  on  tho 
Van  Mater  Estate  holdings  near  Minersville.  Hydrauliekino'  is  tioinj; 
on  at  thi.s  time. 

North  Fork  MiiiiiKj  (iiid  Hydroelectric  Association  of  Los  Angeles 
has  nnder  lease  and  option  about  300  acres  at  and  near  Helena  (North 
Fork).  This  includes  the  Hydraulic  Hill,  Osborne  and  Schlom.er 
hydi'aulic  mining  properties,  of  which  perhaps  150  aere.s  is  mining 
ground,  cm  different  terrace  levels  of  the  Trinity  and  its  North  Fork. 
This  i-oni])any  lias  plans  for  water  storage  in  two  reservoirs,  one  on 
the  East  Fork  of  the  North  Fork  of  Trinity  River  nine  miles  from 
Helena,  th(>  other  on  the  North  Fork  18  miles  from  Helena.  It  is 
not  known  whether  this  is  purel.v  a  h.ydroelectric  jiower  pro.ject,  oi- 
if  mining  will  also  be  carried  on,  although  no  actual  work  looking 
to  a  resumjition  of  mining  had  lieen  undertaken  up  to  the  autumn  of 
l!)2r).  The  hydraulic  mines  mentioned  have  been  idle  for  many  .rears. 
P.  W.  Porter  of  Helena  is  in  charge  locally. 

Orii  Coriiiui  Placer  (Corona  dc  Oro)  is  on  Trinity  River,  4^  miles 
upstream  fi'om  Salyer  P.  ().  and  near  Hawkins  Bar.  The  river  flows 
here  at  an  elevation  of  about  500  feet,  and  the  mining  claims,  con- 
taining 560  acre.s,  cover  the  gravel  on  the  series  of  benches  formed 
in  recent  and  Quaternary  times  on  the  north  side  of  the  canyon,  up 
to  an  elevation  of  1300  feet  or  more. 

Onl.v  a  small  area  has  been  h.vdraulicked.  Ten  years  ago  (lorono  de 
Oro  Mining  Compan.y  bi-ought  water  from  Hawkins  Bar  Creek  and 
Cedar  Creek,  a  branch  of  Horse  Linto  Creek,  through  10  miles  of  ditches 
and  a  tunnel  1100  feet  long  and  used  a  5-inch  giant  under  2H()  feet 
head  for  piping  one  of  the  lower  bench  deposits.  A  suppl.v  of  650 
minei-'s  inches  was  available  for  only  a  short  season,  the  longest  con- 
tinuous run  being  only  12  da.vs.'  It  was  reported  at  that  time  that  the 
gravel  yielded  28  cents  gold  and  4.6  cents  platinum  group  metals  per 
cubic  yard.  It  was  believed  considerable  pa.y  was  lost,  as  both  the  gold 
and  platinum  metals  were  fine  in  size  (the  largest  gold  nugget  being 
worth  $5),  and  no  undercurrent  was  used.  J.  W.  Shielkie  has  been 
working  the  property  lately  under  lease. 

There  are  five  or  six  separate  benches  on  the  claims  and  the  u]iper 
one-  are  covered  by  heavy  red  overburden.  There  are  numerous  other 
claims  ad.ioining.  and  the  entire  area  should  be  of  interest  to  the 
hydraulic  miner.  Mining  has  been  retarded  by  the  scarcit.v  of  water 
nearby,  and  by  the  expense  that  would  be  involved  in  bringing  it  from 
a  distance.  There  are  about  2000  acres  of  mineral  land  in  this  immedi- 
ate vicinity,  consisting  of  bench  and  bar  deposits  at  different  levels, 
of  which  only  a  small  part  has  been  worked. 

Patrick  Holland's  Placer  Mine  is  on  the  East  Fork  of  Coffee  Creek, 
eight  miles  from  Coffee  P.  0.  of  which  distance  5^  miles  is  steep  trail. 
This  mine  has  been  worked  every  season  l)y  the  present  owner.  Patrick 
Holland,  for  the  past  50  .vears,  making  it  probably  the  oldest  active  placer 
mine  in  the  state.  The  holdings  extend  for  3i  miles  along  the  East 
Pork,  beginning  one  mile  above  its  mouth.  The  elevation  is  4100  to 
4500   feet,    and    the   working   season    extends    from   the   beginning   of 

'  Logan.   C.  A..   Cal.   State  Min.    Bur.   Bull.   S.5,   pp.    89,    00. 


4(; 


REPORT  OF   STATE  MINERALOGIST. 


tile  spria<i'  thaw,  late  in  March  or  early  in  April,  until  tlie  tirst  heavy 
snow,  about  the  first  of  November. 

The  present  owner  has  worked  three-fourths  mile  of  the  creek  bed 
from  which  he  produced  $60,000,  and  some  drifting  has  been  done. 
Beginning   in   1855-56,   about    10()()    feet    more   was  worked  upstream 


Oro    Corono    Hydraulic    Mi 


abiivi'  tile  dam.  but  the  (lutpiit  frdin  this  is  unknown.  During  his 
occupancy,  Holland  estimates  a  total  of  about  10  seasons'  time  has 
been  spent  in  the  'dead  work'  of  preparing,  moving  equipment  and 
the  like,  when  no  production  was  made.  Usually  only  two  men  are 
employed,  and  many  seasons  the  owner  has  worked  alone. 
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The  deposit  consists  of  loose  and  very  rocky  gravel  in  the  present 
stream.  Where  work  is  going  on  the  canyon  is  .steep  and  narrow.  A 
derrick  is  used  to  stack  large  rocks,  many  of  which  are  slabby  and 
not  easily  moved  by  water,  and  some  have  to  be  blasted.  One  ton  of 
(Ivnamite  is  used  each  season  for  l)lasting.     The  ground  here  is  30  feet 


■.«fU-.sli.j(ilHr'   rt-.si-rvoir.    Willi   ;nili.maMo  ii.'U\    Patriik   Hdllaiul   Placer  Mine. 

deep,  but  averages  24   feet   deep  and  'MY  feet   wide.     Heavy   rocks  in 
the  channel  are  stacked  at  the  .side  first. 

Water  for  mining  is  impounded  in  a  reservoir  holding  five  acre-feet. 
A  'self -shooter'  or  self-acting  gate  12  feet  Wide  and  14^  feet  high 
discharges  every  25  to  30  minutes,  releasing  a  maximum  of  perhaps 
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10.000  miner's  inches.  This  carries  off  gravel  and  sand,  and  probably 
considerable  fine  gold  as  well.  This  process  of  washing  continues 
from  the  opening  of  the  season  until  about  August  first.  With  the 
shooter  about  a  mile  above  the  work,  as  it  now  is.  only  about  10  minutes 
oiit  of  each  30  is  available  between  floods  of  water  to  remove  large 
boulders.  When  the  thickness  of  the  gravel  in  the  stream  bed  is 
reduced  to  2  or  3  feet,  and  the  flow  of  water  is  becoming  smaller, 
use  of  the  self-shooter  is  stopped,  and  shovelling  into  the  sluice  begins. 
The  boxes  are  18  inehe.-;  wide  and  1  foot  high,  on  a  grade  of  6  to  10 
inches,  and  100  to  l;i()  inches  of  water  are  used.  From  5000  to  8000 
s(iuare  feet  of  bedrock  are  cleaned  each  season.  The  gold  recovered  is 
inostl.v  coarse.  Numerous  nuggets  of  good  size  have  been  found.  The 
largest  were  worth  about  $600.  The  only  e(|uipment  is  a  derrick 
operated  by  a  small  gas  engine,  the  sluices  and  hand  tools, 

Schhnnbergcr  Placer  is  on  the  North  Fork  of  Coffee  Creek,  eight 
miles  from  Coffee  P.  0„  five  miles  being  trail.  The  owner  works  the 
claims. 

Soiitli  Fork  of  Trill  It !j  Rirer.  Little  mining  has  been  done  on  the 
South  Fork  of  Trinity  River  above  the  region  around  its  mouth,  which 
is  described  under  the  Hammer  and  Koon  properties.  Big  Oak  Flat 
in  Sec.  26.  T.  6  X..  R.  .")  E..  contains  100  acres  of  high  gravel  averaging 
six  cents  a  cubic  yard  in  gold.  Low  grade  gravel  also  occurs  in  Sec. 
12..  T.  5  N.,  R.  5  E.  Lijnch  Brolherx  have  some  claims  on  the  South 
Fork  above  the  mouth  of  Grouse  Creek  but  have  done  no  work  for 
the  jiast  sea.son.  Some  work  preparatory  to  hydraulic  mining  Jias 
lieen  going  on  during  1925  near  Auto  Rest  (Forest  Glen)  where  the 
road  from  Peanut  to  the  coast  ero.sses  the  South  Fork.  Here  the 
Pcafock  Mining  Compani/  of  Vallejo.  with  G.  C.  Wheeler  as  manager, 
has  prospected  ground  and  has  been  putting  in  ditches  and  equipment. 
They  claim  to  have  obtained  very  good  prospects. 

Hai/fork  Creek,  the  main  tributary  of  South  Fork,  enters  it  near 
Hyampom.  The  Hyampom  Valley  is  a  mile  wide  and  over  three 
miles  long,  and  is  filled  with  an  accumulation  of  ancient  conglomerate 
and  sand.stone,  with  consideralile  lignite.  This  series  of  beds  is  of 
Tertiary  age  according  to  Diller.'  Above  this  occur  deposits  of  later 
terrace  and  stream  gravels.  There  are  numerous  i)lacer  locations  along 
the  Hayfork  from  the  mouth  up  to  Hayfork  Valley.  In  this  section 
tlie  .stream  flows  over  bedrock,  which  in  places  visited  is  gi-anodiorite, 
and  the  gravel  accumulations  are  small  and  have  been  worked  only  by 
hand.     Platinum  occurs  liere  with  the  gold. 

Hayfork  Valley  contains  perhaps  10.000  acres  of  which  two-thirds 
are  underlain  by  gravel,  covered  by  soil,  and  forming  the  most  exten- 
sive area  of  agricultural  land  in  the  county.  The  lower  gravel  is 
of  the  Tertiary  period,  preserved  by  having  been  faulted  into  a  basin 
of  harder  rock.-  At  one  time  a  l)usy  placer  mining  region,  supporting 
a  lai'ge  population  of  white  and  Chinese  miners,  the  vicinity  of  Hay- 
fork has  .shown  little  mining  activity  in  the  last  ten  years,  although 
numerous  placer  locations  are  recorded.  Several  dredging  companies 
have  prospected  this  valley,  but  none  has  ever  started  operation,  due 

■  Diller.  J.  S.,  Bulls.  U.  S.  Geol.  Survey,  Nos.  470A,  470B.  540B. 

=  Diller.  J.  S.,  Bull.  U.  S.  Geol.  Survey,  No,  470,  p.  21.  _ 


SACRAMENTO    FIELD    DIVISION.  49 

probably  to  geologic  conditions,  to  local  sentiment,  and  to  a  disinclina- 
tion to  carry  on  pioneer  work  in  such  a  remote  locality. 

Diller  estimated  the  niaximnm  thickness  of  older  pravel  and  shale 
here  to  be  over  1000  feet.  Some  of  it  is  cemented,  as  exposed  in  old 
mines  on  the  north  side  ot  the  valle>'.  Younger  gravel,  5  to  12  feet 
thick,  has  been  mined  a  little. 

Teal  t(-  Perigot  Group  (including  Gem  I'larrr  or  Svliarlicr  ShiKiili) 
is  on  tlie  north  side  of  Trinity  River  about  a  mile  and  a  half  upstream 
from  Salyer  P.  O.  The  Gem  Placer  has  been  worked  in  a  small  way 
for  many  years,  using  water  through  one  mile  of  tlume  and  ditch  from 
Quinby  and  Scharber  creeks.  Part  of  the  ground  is  near  the  present 
river  level  and  with  adjacent  land  was  iirospected  in  1916  for  dredging, 
but  the  available  area  was  said  to  be  too  small  for  a  large  dredge  and 
too  deep  for  a  .«mall  one.  Scarcity  of  water  in  recent  years  has  pre- 
vented much  work.  The  iM|uipinent  includes  three  giants,  4000  feet  of 
pipe,  a  small  sawmill  and  buildings.  The  Vrossover  Placer,  covering 
unprospeeted  high  bench  gravel,  adjoins. 

Tinslfij  and  Treloar  (Fortune  Teller)  Placer  is  at  Hig  Har  on  the 
south  side  of  Trinity  River.  Geo.  Tinsley  and  E.  W.  Ti'eloai-  have 
owned  and  worked  the  property  for  many  years  and  Treloar  states  the 
total  prnducticn  lias  been  about  $1()(),000.  Possibly  ten  acres  have  been 
worked,  although  no  measurements  or  records  of  yai'dage  are  available. 
No  work  has  been  done  since  1921. 

The  deposit  is  on  the  second  bench  above  the  present  river,  and 
bedrock  is  only  50  feet  above  the  stream,  and  at  1300  feet  elevation. 
The  bank  is  from  40  to  150  feet  high,  and  increasing  on  account  of 
the  steepness  of  the  hillside.  Possibly  higher  benches  of  gravel  exist, 
but  the  principal  proved  acreage  lies  between  the  present  pits  and  Big 
Bar  store  and  is  de\oted  to  farming,  being  about  one-half  mile  in 
length  and  one  if  the  few  level  areas  of  arable  land  in  the  district.  A 
new  bedrock  cut  is  needed  to  continue  operation  at  the  upper  pit. 

A  ditch  from  Price  t'reek  supplies  600  miner's  inches  of  water, 
enough  for  one  pipe  head  under  SO  feet  pressure. 

The  property  was  under  option  in  the  autumn  of  1925  to  C.  E. 
Clark  of  Richmond  but  no  work  was  going  on. 

Union  Hill  Hi/draulic  Mine  is  near  Douglas  City  on  one  of  the  higher 
and  older  terrace  deposits  175  feet  above  the  present  river.  It  was  first 
worked  in  1862  but  lay  idle  a  long  time  until  bought  by  the  Union 
Hill  H\'draulic  ('ompan>-  in  1906.  Water  was  brought  in  from  Grass 
Valley  Creek,  and  East  Weaver  Creek,  through  ditches,  flumes  and 
pipe  lines  tor  a  distance  of  15  miles,  giving  450  feet  fall  and  sufficient 
water  for  about  six  months  work  with  two  7-inch  giants.  The  property 
was  finally  ac(|uired  by  Trinity  Consolidated  Hydraulic  Mining  Com- 
pany who  quit  operation  in  1914.  Since  1922  it  has  been  leased  to 
T.  R.  Arbuckle,  who  employs  six  men  in  the  working  season. 
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The  mine  is  at  an  elevation  of  180U  to  2000  fe^'t  and  aneroid  readings 
indicate  that  the  present  bank  is  140  feet  high.  The  bedrock  is  greyish 
trreen  to  black  mica  schist.  Next  to  it  lies  a  bed  of  coarse  blue  gravel, 
covered  by  black,  peaty  clay  and  partly  formed  lignite,  then  fine  sedi- 
ments. The  pay  is  said  to  be  confined  to  about  10  feet  of  blue  gravel 
next  to  bedrock.  The  balance  of  bank  is  red  and  yellow  clayey  sedi- 
ment, uustratified  but  carrying  fine,  angular  gravel.  The  pit.  perhaps 
10  acres  in  area,  is  completely  covered,  e.Kcept  for  about  one  acre,  to 
one-half  the  height  of  the  bank,  «-ith  caved  grornd  (see  photo)  whieli 
is  moving  toward  the  outlet,  and  this  is  hampering  operation.  The 
lower  layer  of  pay  gravel  is  said  to  be  rich  enough  to  make  operation 
profitable  when  bedroik  can  be  reached. 

The  geology  of  the  mine  was  covered  in  detail  in  United  States 
Geological  Survev  Hulletins  l^W.  170  and  .i+0. 


Dnugla-s  City,  sh.. 


GOLD   DREDGING. 

The  gold  dredging  operations  in  Trinity  Count.v  were  described  by 
W.  B.  Tucker'  in  the  December,  1922.  issue  of  Mining  in  California. 
As  there  have  been  few  changes  in  the  dredging  situation  since  then, 
the  writer  is  referred  to  the  above  chapter,  which  is  still  available  at 
the  bureau's  offices  for  free  distribution,  and  only  a  few  notes  are 
added  here.  Reference  to  the  accompanying  tabulation  of  properties 
will  give  the  acreage  of  land  now  held  bv  dredging  operators  in  the 
county.    Dredgers  now  produce  most  of  the  gold  from  the  county. 

Esfabrook  Gold  Dredging  Company's  operations  have  proved  very 
profitable  at  times  during  the  pa.st  year  and  a  half.  During  the  past 
.summer  they  were  hydraulicking  overburden  from  ground  125  feet 
deep,  preparatory  to  dredging.  They  were  dredging  ground  34  feet 
deep  of  which  the  lower  10  or  12  feet  is  cemented.  Their  dredger  is 
the  large.st  wooden  hull  dredger  in  the  world. 

'  Mining  Engineer.  State  Mining  Bureau,  formerly  in  charge  of  Redding  office. 
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(lonhlhi  dredger  is  rei)orted  to  have  burned  late  in  1925. 

Triiiit;;  Gold  Drrdcjiiig  Vompanij  is  at  present  building  a  new- 
dredger  on  Blakemore  Ranch  four  miles  above  Lewiston.  It  is  antici- 
pated that  it  will  be  ready  for  operation  by  April,  1926.  Their  old 
boat  had  been  in  use  12  years. 

Upstream  on  Trinity  River  above  the  present  holdings  of  the  Esta- 
brook  Company.  Pacific  Gold  Dredging  Company  operated  a  dredger 
for  some  time  near  Carrville  and  drilled  additional  ground  near  that 
village  that  was  not  worked.  The  dredger  was  dismantled  in  1922  and 
.shipped  to  the  Federated  Malay  States.  The  company  had  previously 
attempted  to  operate  the  same  dredger  on  Coffee  Creek  above  Carrville, 
but  had  been  forced  to  (|uit  because  of  the  heavy  boulders,  although 
considerable  gold  wa.s  i-eported  on  bedrock.  In  some  places  along 
Trinity  River  bedrock  is  hard  and  the  cost  of  replacing  worn  and 
broken  parts  is  reported  high. 

Other  areas  that  have  been  drilled  are  the  Hayfork  Valley,  contain- 
ing about  10,000  acres,  of  which  two-thirds  are  gravel,  and  some  small 
areas  on  Trinity  River  near  the  mouth  of  the  South  Fork,  as  well  as 
above  Junction  City.  The  Valdor  dredger,  from  which  the  machinery 
of  the  present  Lewiston  Gold  Dredging  Compan.v's  dredger  came,  was 
operated  on  Trinity  River  five  miles  below  Junction  City  on  gravel 
averaging  24  feet  deep,  embracini;-  old  placer  diggings  on  limestone 
:)nd  serpentine  bedrock. 

Bibl:  Cal.  State  :\Iin.  Hur.  R.  XIV,  p.  918:  R.  XVIII,  ]^^.  7:^3- 
736  (Mining  in  California,  Monthly,  Dec.  1922,  pp.  733-736). 
Bull.  85,  pp.  84-85. 


A  little  granodiorite  has  been  ([uarried  on  Rush  Creek,  six  miles  east 
of  Weaverville,  for  local  use  for  monuments  and  buildings. 

LIMESTONE    and    MARBLE. 

Limestone  and  marble  are  conunon  in  the  county,  but  have  been 
developed  very  little  on  account  of  distance  from  markets.  It  occurs 
in  both  the  so-called  'Pre-Cambrian  Metamorphics'  and  in  rocks  of 
known  Devonian  age.  Local  use  has  been  made  in  Weaverville  of 
limestone  quarried  on  Brown's  Mountain  in  Sec.  21,  T.  33  N.,  R.  9  W., 
and  in  Sec.  3.  T.  33  N„  R.  10  W.  This  was  burned  in  .small  kilns,  but 
there  has  been  no  recent  production.  The  remoteness  of  the  county, 
and  small  local  population,  preclude  the  development  of  deposits. 

Hibl :  Cal.  State  Min.  Bur,  Bull.  38,  p.  94.    R.  XIV,  p.  920.  Diller, 
J.  S.,  Amer.  Journal  of  Science,  4th  Series,  Vol.  15,  p.  342. 

NLVNGANESE. 

Manganese  oxide  ore  occirs  in  the  I'egion  of  the  headwaters  of  the 
South  Fork  and  Hayfork  of  Trinity  River,  and  in  the  southwe.stern 
]).irt  of  the  county,  and  in  tlie  .southern  part  near  the  Mendocino  Coiuitv 
line.  The  last  two  areas  are  in  tiu'  Franciscan  rocks,  and  the  deposits 
are  similar  geologically  to  those  woi-ked  elsewhere  in  the  Coa.st  Ranges. 
Pos^ilily  other  deposits  might  have  been  developed  had  the  war  coii- 
tinuid.  but  work  stopped  when  higli  war-time  prices  fell. 
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Tlic  C>i,i(Jw(U  I'r».sincf  in  Xi  of  See-.  21,  T.  28  X..  K.  11  W..  the 
Jtilinson  Prospeet  in  Sees.  9  and"  10.  T.  28  X..  R.  11  W..  and  Silvester 
and  Wilson  Prospect  in  SE^  of  Sec.  34,  T.  29  N.,  R.  11  W.,  and  other 
prnspefts,  lie  at  elevation.s  of  from  4000  to  5000  feet,  on  the  divide 
at  the  headwaters  of  South  Fork  and  Hayfork  of  Trinity  River,  70 
to  72  mile.s  from  Redding,  the  nearest  railroad  shipping  point,  and 
14  miles  of  this  is  trail  from  Wildwood.  The  first  named  was  a  promis- 
ing' showing  hut  undeveloped.  The  seeond  was  prospected  and  some 
ore  mined,  but  not  shipped. 

y aphis  Peak  Mine  is  three  miles  northeast  of  Kekawaka  Siding  on 
tlie  X"^orthwestern  Pacific  Railroad.  It  produced  a  few  carloads  of  ore 
in  1916  and  1917. 

Red  Cliff  Prospect  is  in  See.  36.  T.  2.")  X..  R.  13  ^X..  near  the  south- 
ern county  line. 

Mc'Enighf  aud  Kindred  deposit  is  3|  miles  northeast  of  Jewett  Siding 
on  the  Xorthwestern    Pacific  Railroad.    Low  grade  ore  was  developed. 

Bihl :  Cal.  State  Min.  Bur.  Bull.  76.  pp.  90-91. 

MINER.VL  P.\IXT. 

Red  oclier  occurs  in  Sec.  15,  T.  35  N.,  R.  8  W..  on  the  east  side  of 
East  Fork  of  Stuarts  Fork ;  and  in  Sec.  9,  T.  35  X.,  R.  8  W. 

Bibl :  Cal.  State  Min.  Bur.  Bull.  38,  p.  342. 

MINERAL  WATER. 

Deer  Lick  >^pri)igs.  Owners.  California  Medicinal  Springs,  care  H. 
R.  Given.  Weaverville.  The  property  contains  106  acres,  patented, 
in  Sees.  6  and  7.  T.  30  X'.,  R.  9  W..  near  the  eastern  county  line,  and  is 
reached  by  trail  only.     Elevation  is  3000  feet. 

The.se  springs  have  en.joyed  for  many  year.s  a  local  reputation  for 
efficacy  in  the  treatment  of  blood  diseases,  and  many  stories  are  told 
of  remarkaf)le  results  had  in  cases  where  sick  people  have  camped  at 
tlie  springs  for  a  short  time  and  used  the  water  daily.  The  water  was 
])laced  on  the  market  several  years  ago  under  the  name  "Nipicuro, " 
but  there  ha.s  been  no  recent  output.  There  are  few  improvements 
and  no  buildings  for  the  accommodation  of  guests,  and  visitors  bring 
tiu'ir  own  outfits.  The  springs  are  28  miles  by  road  and  trail  south  of 
Weaverville  or  nine  miles  by  trail  from  Knob,  Shasta  County. 

There  are  five  springs  in  the  group,  giving  a  total  flow  of  about 
eight  gallons  per  minute  of  cold  water,  which  is  highly  sulphuretted 
and  contains  also  (piite  a  large  amount  of  calcium,  sodium  and  the 
I'hloride  radical.  The  .springs  are  described  in  detail,  with  analvses,  in 
r.  S.  Geological  Survey  Water  Supply  Paper  338,  pp.  261-263.' 

Other  sulphur  springs  have  been  noted  along  Browns  Creek,  one 
mile  and  more  downstream  from  Deer  Liek  Springs,  but  these  have 
never  been  impro"\'ed  or  utilized. 

•MOLYBDENUM. 

JldlylMlcniini  (n-ciirs  on  (ii'ass  Valley  Creek,  fmu'  miles  from  Lowilens 
Ranch.     The  location  is  given  as  Si'c.'31.  T.  33  X..  R.  S  W.  and  molvb- 
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deuite  and  molybdite  are  reported,  ilolybdenite  has  also  been  men- 
tioned as  occurring  near  Helena.  Both  showings  are  believed  to  be 
small,  and  are  undeveloped. 

Bibl :  Cal.  State  ilin.  Bur.  Bull.  91.  p.  32. 

PLATIXTM  GROIT  METAI-S. 

MetaLs  of  this  group  have  been  found  in  various  parts  of  the  county, 
particularly  in  gravel  on  the  benches  and  bars  of  Trinity  River  from 
Dutch  Creek,  above  Junction  City,  for  several  miles  doAvnstream;  in 
New  River  district :  on  Hayfork  Creek,  and  on  the  main  river  and  its 
south  fork  in  the  area  ad.jacent  to  their  jiuictioii.  So  far.  the  metals 
have  been  found  only  associated  with  gold  in  the  gravel  deposits,  and 
have  not  yet  been  found  in  place.  In  1917.  the  writer  covered  the 
sub.ject  for  the  .State  ilining  Bureau  in  cooperation  with  geologists 
of  the  United  States  Geological  Survey,  and  the  results  of  this,  field 
work  were  published  a.s  Bulletin  So  of  the  Stat^  ^lining  Bureau.  At 
that  time  claims  were  being  made  that  prospects  of  platinum  in  veins 
had  been  found  in  the  vicinity  of  Soldier  Creek  and  nearby,  upstream 
from  Junction  City,  and  the  party  covered  the  district  in  detail  but 
were  unable  to  find  an\-thing  to  substantiate  the  reports. 

The  hydraulic  mines  a  short  distance  upstream  from  Junction  City, 
particularly  the  old  Chapman  and  Fisher  iline.  produced  numerous 
nuggets  of  platinum  metals  up  to  one  ounce  each  in  weight.  The  wa.sh 
in  these  mines,  between  Dutch  Creek  and  the  Jacob  Mine  is  character- 
ized by  enormous  bouldei-s.  which  are  not  seen  in  the  river  gravel 
above  Dutch  Creek.  The  platinum  metals  also  disappear  at  the  same 
place,  and  no  record  could  be  found  of  platinum  production  farther 
upstream  on  Trinity  River,  although  two  dredgers  were  then  operating, 
one  near  Lewiston  and  one  near  Trinity  Center.  Neither  is  there  any 
record  of  the  production  of  platinum  from  the  La  Grange  Mine,  a 
short  distance  east  of  Junction  City  on  a  Tertiary  channel  of  Trinity 
River,  where  a  ver>-  large  yardage  was  handled  and  an  efficient  system 
of  gold  saving  was  in  u.*e.  At  the  same  time,  platinum  group  metals 
were  .saved  in  some  quantity  at  the  Valdor  dredge,  which  operated 
in  the  river  five  miles  below  Junction  City. 

The  proportion  of  platinum  metals  to  gold  in  these  placers  was  small, 
although  much  higher  than  in  Tuba  County  and  elsewhere  in  the  state. 
Over  a  period  of  several  months,  the  ratio  of  platinum  to  gold  (by 
value)  was  1|  to  100  on  the  Valdor  dredge.  The  platinum  metals  were 
recovered  principally  by  hand  panning  cf  the  long  tom  concentrate, 
which  was  the  product  obtained  by  running  the  black  sand  from  the 
dredger  through  a  long  tom  several  times.  The  platinum  group  metals 
occur  in  this  district  as  fine  flakes  ( probably  compo.sed  chiefly  of 
platinum)  and  as  crystalline,  sharp-edged  pieces  and  nuggets  up  to 
an  ounce  in  weight.  The  angiilar  pieces  and  the  nuggets  are  a  native 
alloy  of  osmium  and  iridiiun  as  well  as  platinum,  and  for  this  reason 
the  term  "platinum  group  metals'  is  the  only  accurately  descriptive 
one  available.  Osmiridium  and  platiniridimu  are  much  harder  than 
platinum  and  less  ea.sily  soluble.  While  platinum  has  a  hardness  of 
only  4  to  4.5  and  is  so  malleable  as  to  be  hammered  into  flakes  in 
the  streams,  the  alloys  named  have  a  hardness  of  6  to  7.  are  too  jiard  to 
be  scratched  by  a  knife,  and  retain  their  crystal  form  and  brilliauT 
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iiu'tallic  lustrr  on  the  rlcaii  i-lcavage  faces.  0,smiridi\iin  is  chiefly 
valuable  for  its  iridium  content,  which  is  much  in  demand  for  manu- 
facturing: standard  weights  and  raeasvires,  fine  tools,  knife  edpjes  in 
sensitive  balances,  and  tips  for  fountain  pens.  'Hard  platinum,' 
containing  90%  platinum  and  lO'/!  iridium,  is  much  used  in  electrical 
eciuipment,  such  as  contact  points  on  magnetos.  Analyses  of  platinum 
group  nu'tals  recovered  on  the  Valdor  dredge  in  1917  indicated  40% 
to  43%  platinum,  and  -iTi  to  58%  osiniridium.  This  dredge  was 
dismantled  and  moved  to  the  Lewiston  district  late  in  1922.  Since 
then  the  i)latinum  ])roduction  of  the  district  has  practically  ceased. 

In  the  other  districts  mentioned  in  this  county  as  producing  platinum 
the  mode  of  occurrence  is  similar  to  that  near  Junction  City,  the  few 
ounces  produced  annually  being  a  by-product  of  a  few  .small  hydraulic 
mining  operations.  The  region  near  the  mouth  of  the  South  Fork 
of  Trinity  River  is  now  the  most  interesting  in  the  county  from  the 
standpoint  of  platinum  metal  possibilities.  There  are  hydraulic  mines 
there  which,  while  yielding  a  satisfactory  gold  output,  appear  to  carry 
a  iiiuher  ratio  of  platinum  group  metals  than  other  properties.  These 
mines  have  so  far  been  operated  only  on  a  small  scale  due  to  scarcity 
of  water.  Among  them  nuiy  be  named  the  Hammer  Group,  Oro  ('orono 
and  Teal  and  Perigot,  described  under  placer  mines  herein.  Xn 
analyses  are  available  for  this  district,  but  the  platinum  metals  appear 
to  be  similar  in  content  to  those  near  Junction  City.  The  output  of 
these  metals  for  the  entire  county  was  on!>-  11  ounces  in  1924. 

QUICKSILVEK. 

Quicksilver  was  produced  in  the  Altoona  district  prior  to  1875,  by 
washing  gravel  containing  cinnabar  which  came  from  erosion  of  the 
veins.  Tlie  Altoona  Mine  prior  to  1875  is  estimated  to  have  produced 
1000  flasks'  of  mercury,  and  since  that  year  this  property  is  said  to 
have  produced  about  28,000  tlasks  of  a  "total  of  a  little  over  31,000 
flasks  credited  to  the  county.  There  has  been  no  production  for  three 
years  past. 

The  productive  area  is  in  the  northeastern  part  of  the  county  in 
sections  15,  22  and  23,  T.  38  N.,  R.  (i  W.,  and  is  reached  by  the  Rams- 
horn  road  running  west  from  Castella.  Other  prospects  have  been 
noted  in  the  vicinity  of  Carrville,  in  New  River  district,  and  near 
t'anyon  Creek,  south  of  Dedrick. 

Altoona  Quicksilver  Mine.  Owner,  Altoona  Quicksilvei-  Mining 
Company,  216  Pine  Street,  San  Francisco.  It  includes  three  patented 
claims.  Trinity,  Altoona  and  Central,  containing  54.6  acres,  in  Sec.  22, 
T.  38  X.,  R.  6  W.,  and  400  acres  of  other  patented  land  in  the  N4  of 
Sec.  26,  and  NEj  of  Sec.  28,  T.  38  N.,  R.  6  W.  The  Altoona  and 
Boston  ditches  and  water  rights  in  Crows  Creek  and  Wilts  Ravine  are 
also  claimed.  The  elevation  is  4625  feet  and  the  property  is  reached 
by  20  miles  of  road  (the  Ramshorn  grade)  from  Castella. 

This  area  is  mostly  covered  by  serpentine,  which  contains  chromite 
mines  and  asbestos  |irospects.  The  <|uicksilver  occurs  as  cinnabar  in  an 
altei'cd  I'ock,  apparently  origin;illy  porjihxry.  The  jiroperty  has  been 
de.scrilied  in  numerous  past  publications,  and  the  following  paragrapii 

'  Cal.  state  Min.  Bur.  Rep.  ]\',  p.  ;;:;i;. 
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is  quoted  from  the  latest  of  these.'     There  is  nothing  new  to  add  to 
this,  as  later  operations  consisted  in  cleaning  up  on  the  surface. 

"There  are  four  veins,  three  coming  together  at  the  lowest  level, 
forming  a  mineralized  zone  400'  long,  and  from  4'  to  50'  wide.  The 
ore  api)ears  to  be  a  contact  deposit  between  serpentine  and  'por- 
phyry.' The  footwall  is  serpentine.  The  workings  consist  of  a 
vertical  shaft  450'  deep,  with  five  levels.  In  the  lowest  level,  a  winze, 
152  feet  deep  was  sunk,  from  which  two  levels  were  driven.  There  are 
seven  levels  in  all,  covering  a  territory  of  1600  feet  in  a  northwest 
and  1120  feet  in  a  northeast  direction,  within  which  four  different 
veins  were  worked  to  a  deptli  of  WIO  feet.  The  mine  makes  considerable 
water,  and  was  shut  down  in  1902.  when  fire  destroyed  part  of  the 
reduction  plant,  which  has  since  been  repaired.  The  reduction  plant 
includes  a  Knox  &  O.sborne  fine-ore  furnace,  and  a  retort.  Water 
supply  is  obtained  from  Crow  Creek,  between  the  east  and  north  forks 
of  Trinity  River.  There  is  abundant  pine  and  fir  timber  in  the 
vicinity." 

Ril)l:  Cal.  State  Min.  Bur..  Reports  IV.  p.  386  f table  1  ;  VIII,  p. 
(i43:  X,  p.  716;  XI.  pp.  481.  482;  XII,  p.  371:  XIII.  pp.  603- 
604;  XIV,  p.  923.  Chapter  rep.  bien.  period.  1913-1914.  p.  179. 
Bull.  27.  pp.  192.  219;  Bull.  78,  pp.  200-201.  1".  S.  G.  S.,  Mon. 
XIII.  p.  366.  Min.  Res.  W.  of  Rockv  Mts..  1875.  p.  20;  1876. 
p.  19. 

AiDia  Bell  Cinnabar  Mine.  Owner,  John  Burger,  Junction  City. 
It  contains  40  acres,  unpatented  in  Sec.  1,  T.  34  N.,  R.  11  W.,  2i  miles 
south  of  Dedrick.    Assessment  work  only. 

Carr  Quieksilcer  prospect.  One  claim,  in  Sec.  22.  T.  38  X.,  R.  6  W. 
Idle,  and  ownei-ship  unknown.  A  few  open  cuts  run  years  ago  showed 
some  cinnabar.    Adjoins  Altoona  Mine  on  the  east. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  27,  p.  193;  R.  XIV,  p.  924. 

Integral  Quicksilver  Mine.  Owner  of  four-fifths  interest,  Wm.  J. 
Simpson.  91  Park  Row,  New  York.  The  holdings  include  the  Integral 
Consolidated,  Boston,  Invincible  and  other  patented  claims,  and  a 
number  of  sections  of  timber  land,  a  total  of  2604  acres,  in  Sees.  14, 
15.  21,  22,  23.  and  27.  T.  38  X..  R.  6  W..  reached  by  the  Ramshorn 
road  from  Castella.  The  mine  workings  are  near  the  corner  common 
to  sections  15,  22  and  23.  The  ore  occurs  in  lenses  in  or  at  the  contact 
of  serpentine.  According  to  Wm.  Forstner,-  "In  this  sei'pentine  lies 
a  body  of  highly  altered  rock,  probably  an  altered  feldspar  porphyry, 
as  far  as  ascertained,  in  the  form  of  an  irregular  lens  with  a  north- 
westerly dip.  In  the  parts  of  the  lens  which  cari-y  ores  the  material  is 
thoroughly  decomposed  by  the  action  of  the  mineral-bearing  waters 
which  deposited  therein  iron  and  mercury  sulphides,  the  former 
being  largely,  if  not  entirely',  weathered  into  iron  oxides,  decomposing 
the  gangue  rock  and  giving  it  a  yellow  and  black  color."' 

At  the  time  of  Foretner's  visit,  in  1903.  the  mine  had  been  opened 
by  a  shaft  180  feet  deep,  with  five  levels,  several  hundred  feet  of 
drifts  and   crosscuts  having   been   run   to   explore   the   orebody.      The 
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('iistcllii  Dcvrloi)iiu'iit  tuiiTU'l.  :^7(i()  feet  long',  was  120  feet  l)elow  the 
lS()-t'()(it  level,  and  was  eoinieeted  with  it  by  a  vertical  winze.  Soiiii' 
lire  was  ]iriiiliiee(l  ami  a  small  |ir(Hlu'>tiiiii  of  niereury  made,  iisiiij;  a 
24:4011  Knox  and  (>slinriie  fiiniace.  Xothini;  lias  been  done  in  recent 
years. 

Bibl:  Cal.  State  Min.  Bur.,  Reports,  XII,  p.  373:  XIII.  p.  604; 
XIV,  p.  924:  Chapter  rep.  bien.  period.  1013-1914,  p.  180;  Bull. 
No.  27,  pp.  193-195;  Bull.  78,  p.  202. 

Overland  Prospect  is  in  New  River  district  and  luis  lieer.  slightly 
prospected  by  A.  E.  Yoeum,  the  last  owner  according  to  oui-  records. 
It  is  40  miles  by  trail  from  the  Trinity  River  highway. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  78,  p.  202. 

Trinity  Prospect.  Owner,  Trinity  Quicksilver  Mining  Company, 
58  Sutter  St.,  San  Francisco.  Contains  51.3  acres,  patented,  in  Sees.  21, 
22,  T.  38  N.,  R.  6  W.,  adjoining  the  Altoona  Mine  on  the  northwest. 
Not  recently  active,  and  undeveloped. 

SOAPSTONE. 

Soapstone  occurs  on  Browns  Mountain  in  See.  21,  T.  33  N.,  R.  9  W., 
and  has  been  used  locally  in  fireplaces. 

Bibl :  Cal.  State  Min.  Bur.  Bull.  38.  p.  353. 

VOLCANIC  ASH. 

Liberty  BcU  Mine.  Owners,  F.  and  L.  Sarcletti,  J.  Mereiari  and  J. 
Dallatore,  French  Gulch.  It  is  in  Miuersville  district,  35  miles  from 
Redding,  in  Sec.  13,  T.  34  N.,  R.  8  W. 

The  deposit  consists  of  andesitic  ash  and  has  been  prospected  by  an 
adit  which  was  started  to  cut  at  depth  a  quartz  vein  which  is  said  to 
have  assayed  $15  a  ton  on  the  surface. 

Bibl :  Cal.  State  Min.  Bur.  R.  XVII,  p.  544. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.  McK.  I>.uzi-t!E.  Mining  Engineer. 

SANTA  CRUZ  COUNTY. 

I  ntroduction. 

Xumbered  among'  the  original  twentj-seven  counties  created  Feb- 
ruary 18.  1850.  Santa  Cruz  County  was  first  known  as  Braneiforte.^ 
An  amendment  passed  later  during  the  first  session  of  the  legislature 
gave  it  the  name  of  Santa  Ciiiz,  signifying  'Holy  Cross.'  ^Vith  the 
exception  of  its  northern  boundary,  which  originally  extended  from 
the  ocean  due  east  through  a  point  at  the  head  of  San  Francisquito 
Creek  to  the  summit  of  the  Santa  Cruz  Mountains,  the  original 
boundaries  of  the  county  were  the  .same  as  they  are  at  present.  In 
1868  the'  northern  line  was  moved  southward  and  a  portion  of  what 
had  been  Santa  Cruz  County  was  annexed  to  San  Mateo,  which  had 
been  created  in  1S56.  The  new  dividing  line  began  on  the  ocean 
shore  near  Point  Aiio  Nuevo,  trendins  northeasterly  to  the  .summit  of 
the  mountains  in  a  broken  line  of  east  and  north  bearing  segments. 
Since  this  move  in  1868  the  county's  boundaries  have  remained 
unchanged. 

Geography. 

Santa  Cruz  County  borders  on  Monterey  Bay  and  the  Pacific  Ocean, 
its  curving  coast-line  extending  from  the  mouth  of  Pajaro  River, 
where  it  enters  the  bay,  northwesterly  for  40  miles.  San  Mateo  County 
bounds  it  on  the  north ;  Santa  Clara  County  lies  to  the  northeast,  and 
Monterey  adjoins  on  the  south. 

The  area  of  the  county  is  only  435  square  miles,  making  it,  exclu- 
sive of  the  city  and  county  of  San  Francisco,  the  smallest  county  in 
the  state.  Its 'population  is  26,269  (1920  census).  The  city  of  Santa 
Cruz,  the  county  seat,  situated  on  the  north  shore  of  Monterey  Bay,  is 
one  of  the  most  attractive  seaside  resorts  of  California.  It  is  noted 
for  its  long  strand  of  bathing  beach  and  equable  climate,  and  is  easily 
reached  from  San  Francisco.  78  miles  north,  by  rail  or  highway. 

The  county  is  traversed  by  a  line  of  the  Southern  Pacific  railroad 
from  San  Jose,  via  Los  Gatos,  to  Santa  Cruz.  From  there  this  line 
continues  southea-sterly  near  the  coast  to  Watsonville.  the  second  city 
in  size  and  principal  shipping  center  of  the  rich  Pajaro  Valley,  con- 
necting with  the  main  line  at  Watsonville  Junction.  There  is  a 
branch  line  from  Felton  that  follows  San  Lorenzo  River  northward, 
and  another  from  Santa  Cruz,  running  northwesterly  along  the  coast 
to  the  plant  of  the  Santa  Cruz  Portland  Cement  Company  at  Daven- 
port. 

A  municipal  i)ier  at  Santa  Cruz  permits  the  docking  of  ocean-going 
vessels.   Good  highways  make  the  count.v  readily  accessible  to  motorists. 

Pajai'O  Valley  is  noted  as  an  apple  growing  district.  The  cultivation 
of  fruits,  berries  and  veuetables  and  the  operation  of  packing  plants 
and  canneries  are  the  principal  industries.  Poultry  raising,  commer- 
cial fisheries  and  mining  are  also  important.  The  latter  indiistry,  how- 
ever, is  confined  almost  entirely  to  the  production  of  nonmetallic  struc- 
tural and  industrial  minerals. 
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Topography. 

Tlie  fii'eatcr  part  of  Santa  Cruz  County  is  i-u;;,i:c(l  aud  inoiintaiuous. 
Castle  Rock  Kidjio,  whicli  foriiis  the  eastern  boundary,  trends  in  a 
noi-thwest  direction,  ai)i)ro.\imately  parallel  to  the  coast  line  at  an 
averag'e  distance  of  20  miles  inland.  It  rises  to  elevations  of  over 
3000  feet  and  forms  an  escarpment  with  a  steep  northeastern  slope' 
on  the  Santa  Clara  County  side.  To  the  southeast,  between  the  summit 
and  the  ocean,  the  slope  is  more  gradual,  but  the  reg-ion  is  cut  by 
many  deep  gulches  formed  by  streams  flowing  westward  to  the  sea. 

Ben  Lomond  Mountain,  which  rises  between  Castle  Rock  Ridge  and 
the  ocean,  also  presents  a  steep  escarpment  to  the  northeast  and  a  long 
gentle  slope  on  the  southwest  to  the  ocean.  The  parallel  arrangement 
of  valleys  and  ridges  characteristic  of  much  of  the  Coast  Range  is 
not  prominently  developed  in  this  eount.v.  Old  sea  terraces  are 
noticeable  at  many  places  along  the  coast.  The  hillsides  are  generally 
deeply  soil-covered  and  unusually  steep,  there  being  many  V-shaped 
canyons  in  the  Monterey  shale  areas. 

In  the  region  of  San  Lorenzo  River  and  Boulder  Creek  the  hills  are 
heavily  wooded  and  several  redwood  groves  contain  trees  of  gigantic 
size.  The  drainage  basin  of  San  Lorenzo  River  includes  nearly  one- 
third  of  the  county.  Pa.jaro  River  drains  the  southern  portion,  tlowing 
westward  and  forming  the  south  boundary  of  the  county.  Numerous 
small  perennial  streams  flow  down  the  west  side  of  Ben  Lomond 
Mountain  to  the  sea. 

Geology. 

The  Santa  Cruz  Quadrangle,  the  geology  of  which  has  been  mapped 
and  described  by  J.  C.  Branner,  J.  F.  Newsom  and  Ralph  Arnold,"^ 
includes  the  greater  portion  of  the  county.  The  reader  is  referred  to 
this  folio  for  a  detailed  geological  history  of  the  ai'ea  and  description 
of  the  formations. 

That  half  of  the  county  lying  ncn-thwest  of  the  Southern  Pacific 
railroad  (excluding  only  the  Ken  Lomond  Mountain  block)  and 
Castle  Rock  Ridge  along  the  eastern  boundary  are  eompo.sed  of 
Tertiary  (Miocene)  marine  santlstones  and  diatomaceous  shales.  The 
/  area  east  of  Santa  Cruz  and  extending  to  the  base  of  Castle  Rock 
Ridge  is  also  composed  of  Tertiary  (Pliocene)  sedimentary  forma- 
tions, including  marine  and  freshwater  sandstones,  shales  and  gravels. 
Quaternary  sands,  gravels  and  clays  predominate  along  the  southern 
boundary  and  Pajaro  River  Valley.  Ben  Lomond  Mountain  is  an 
upward-tilted  granitic  block,  the  core  of  which  is  quartz-diorite  but 
containing  relatively  small  areas  of  metamorphic  schist,  marble  and 
limestone.  All  of  the  sedimentary  formations  have  been  much  folded', 
crushed  and  broken  and  numerous  faults  have  been  noted. 

Mineral    Resources. 

Records  covering  the  variety,  amount  aiul  value  of  the  minei'als 
produced  in  Santa  Cruz  County  extend  no  farther  back  than  1894, 
but  there  was  considerable  production  before  that  time,  especially  of 
gold,  bituminous  rock,  limestone  and  lime. 

'  U.  S.  Geol.  Survey  Santa  Cruz  Folio  No.  163. 
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Althou-ih  it  was  44  years  after  the  organization  of  the  eoiiiity  and 
46  years^'after  mininy;"  became  an  established  iiidustr\-  in  the  state 
before  any  segregated  connty  record  of  output  was  liegun.  in  the  suc- 
ceeding interval  of  31  years  between  1894  and  1924.  inclusive,  the 
total  recoi-ded  value  of  minerals  produced  has  amounted  to  nearly 
!fe50,000,()0n.  This  large  total  includes  no  metals  except  a  negligible 
amount  of  magnetite  (iron  ore)  from  black  sand;  no  petroleum,  the 
most  valuable  nonmetallic  found  in  the  state;  and  no  'war  minerals,' 
the  production  of  which  materially  increased  the  mineral  output 
of  many  of  the  counties  from  1915  to  1918. 

In  1924  the  mineral  output  of  Santa  Cruz  County  was  valued  at 
$4,339,233.  giving  it  tenth  place  among  the  tifty-eight  counties  of  the 
state.  As  will  be  noted  by  referring  to  the  table  of  mineral  production, 
the  variety  of  commercial  minerals  is  small  and  practically  confined 
to  the  structural  materials,  bituminous  rock,  cement,  clay,  lime,  and 
limestone,  sand,  gravel,  and  crushed  rock.  A  number  of  other  minerals 
are  known  to  occur  in  the  county,  but  they  are  of  minor  importance 
at  their  present  stage  of  development.  Among  these  are  coal,  gold, 
granite,  iron,  mineral  water,  and  petroleum.  Still  other  varieties 
mainly  of  mineralogical  intenest  are  cinnabar,  graphite,  gypsum, 
melanterite,  and  talc.     ^Magnetite,  chromite,  ilmenite',  garnet,  olivine. 
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Year 

Lime 

Limestone 

Barrels 

Value 

Tons 

Value 

1894.. 

167,000 
145.000 
116.000 
149.600 
151,000 
161.893 
163.985 
161,500 
185,223 
220,835 
293.207 
218,084 
255.469 
213,599 

119,996 

228.875 

214,137 
216,508 
169,646 
75.000 
173,282 
191.643 
176,263 
213.104 
182,083 
150,271 
141,633 

122.907 

174,490 
157,660 
127,830 

$138,200 
133,750 
95,500 
111,800 
151,000 
176,893 
131,288 
161.500 
161.302 
185,442 
306,775 
199,974 
347,490 
241,179 

119,996 

296,785 

230,513 
206,225 
159,505' 
60,000 
157.011 
177,873 
225.485 
173,778 
283.316 
234,039 
202.908 

242,869 

235,802 
203.632 
212,540 

4,000 
12,055 
27,827 
10,688 
7,912 
4,135 
1,669 
3,845 
1,850 
3,000 

7,325 
11,431 
6,370 

1,178 

3.457 

4.361 

22,622 
7,307 
39.494 
14,666 
2,047 
4,318 
6,527 
7,132 
5,527 
5,062 

4.581 
6,733 

$5,000 

1895                                   -- 

12,055 

1896 -.- --- 

28.663 

1897                        - 

8,005 

1898 

5,738 

3,730 

1900                                                                                

1,213 

1901 

3,595 

1902                                      .      .                        

1,850 

1903 

2,725 

1905 - 

52.125 

1906          

53.242 

1907 

6,000 

1908 

2,167 

1909 -.- - - 

5,273 

1910 _._ - 

6,770 

44,591 

1912 

7,553 

1913 

30,994 

1914       .             

25,082 

1915 

4,873 

9,820 

1917 

11378 

1918 

13.313 

1919          -            

12,690 

1920 - 

20,101 

1921          

1922        

20  334 

1923. .__ -.- 

1924 --- 

14.243 

Totals 

5,437.723 

$5,732,411 

!237,119 

=$614,561 

•Includes  crushed  rock,  rubble,  sand,  gravel. 
^ee  under  'Unapportioned.' 
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zircon,  (inartz,  mid  i)l;itiiimii  arc  constituciits  (if  soiiii'  of  the  liuarli 
srtlids, 

FuiHicr  (levelopiuent  may  plarc  some  of  tliese  on  tlie  commercial 
list,  but  the  future  production  of  Santa  Cruz  County  will  no  doubt 
continue  to  be  made  up  chiefly  of  the  common  structural  and  industrial 
nonmetallics  which  have  contributed  most  to  its  mineral  production  in 
the  past. 

The  last  general  report  on  the  mines  and  mineral  resources  of  the 
county  is  contained  in  State  Mineralogist  "s  Report  XVII.  1!I20.  The 
oil  possibilities  were  discussed  in  Bulletin  No.  89,  'Petroleum  Resources 
of  California,'  1921  (out  of  print). 

In  order  that  these  data  might  conform  to  the  new  series  of  county 
reports,  begun  in  State  Mineralogist's  Report  XXI,  'Mining  in  Cali- 
fornia,' 1925,  and  continued  in  succeeding  numbers,  the  county  was 
visited  in  January,  1926.  New  developments,  corrections  and  changes 
noted  since  the  former  reports  were  published  are'  included  herein. 

The  courteous  assistance  rendered  by  local  chamber  of  commerce 
officials,  property  owners  and  ojierators  is  gratefully  acknowledged. 

The  following  table  gives  the  total  recorded  output,  ],S9-i-]924, 
inclusive : 


COUNTY.  189! 

-1924. 

Bituminous  rock 

Miscel- 
lancous 
stone', 
value 

Miscellaneous  and  unapportioncd 

Tons 

Value 

Amount 

Value 

Substance 

20,782 

579,980 
102,486 
109,536 
123,056 
113,898 
70,569 
58.590 
30,654 
41,084 
45,190 

32,067 
43,»13 
43,179 

$4,000 
4,000 

75  M. 
497  M. 
300  M. 

$375 
2.485 
1,500 

Brick. 
Brick. 

40,598 

27,503 

200 

21.960 

13,580 

10  tons 
106  tons 
700  cu.  ft. 

30 

1,060 

140 

Clay. 

Asphalt. 

Granite. 

31,700 

18,426 

20,750 
2,925 
1,750 
3,500 
14.800 
10,736 
20,717 

23,425 
7,627 
22,710 
10.511 
4.276 
6,794 
2,815 
2,368 
9,107 
17,074 
23,379 

22,895 

7.398 
15,363 
29.217 

17,583 

42.500 
38.860 
64,707 

85,123 

110,067 

124,195 
80.371 
80,439 
67,330 

115,500 
60,728 

13,544 

21.955 

25,041 
31,392 

/       450cu.ft. 
1   28,400  tons 
/  63,541  tons 

336 

28,400 

13,800 

1,794,294 

15.981 

2,096,031 

2,448.339 

879,437 

1,647,970 

1,341.089 

1,331,263 

1,440,991 

1,480,800 

2,599,717 

1,981,253 

2,834,750 

3.815,121 

3,345,071 
3.992,668 
4.097,476 

Granite. 

Clay. 

Clay. 

Unapportioncd,  1900-1000. 

Clay. 

Unapportioncd. 

Unapportioncd. 

35,565 

i  52,970  tons 
( 

24,815 

32,146 

26,932 

Unapportioncd. 
Unapportioncd. 
Unapportioncd. 

40,540 

17.399 

2 

Cemcnti  potash,  bituminous  rock. 
Cement,  potash,  bituminous  rock. 

1 

2 

2 

Bituminous  rock,  cement,  iron  ore,  mineral 
paint,  potash. 

Bituminous  rock,  cement,  limestone,  min- 
eral paint,  potash. 

Cement,  bituminous  rock,  potash. 

Cement,  bituminous  rock,  pctash. 

Cement,  bituminousrock.  potash. limestone. 

, 

2 

2 

'580,550 

■$2,225,363 

$277,337 

,  $37,190,287 
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JilTTTMINdTTS  ROCK. 

Tlic  ileposits  of  aspluiltie  hikI  bituminous  rook  in  Santa.  Cm/  County 
hav(>  long  been  known  antl  utilized.  The  matei'ial  is  a  poi'ous,  loose, 
fine  to  fairl.v  eoarse-grained  sandstone,  inipreynatpd  with  asphaltum. 
These  so-called  bituminous  rock  deposits  are  extensive,  but  they  have 
been  developed  at  only  a  few  places.  As  described  by  H.  W.  Fair- 
banks,' "The  bituminous  rocks  are  sandstone  beds  lying  near  the 
l)ase  of  the  diatomaceous  shale,  which  is  referred  to  as  the  Monterey. 
Most  of  the  sandstone  beds  which  immediate^  underlie  or  are  inter- 
calated with  the  diatomaceous  shale  of  this  locality  are  more  or  less 
bituminous.  The  structure  is  monoclinal,  with  a  gentle'  southwest  dip, 
hence  tiie  asphaltic-beariiig  strata  crop  out  along  the  sides  of  the  south- 
westward-flowing  streams,  where  these  have  cut  down  nearly  or  quite 
to  the  bottom  of  the  shale. 

"The  zone  of  the  bituminous  rock  is  exposed  near  the  base  of  the 
diatomaceous   shale   from    Santa    Ciuz    northwestward    as   far   as   the 


Mi. Ml.-   )..•.! 


feet,  City  Streets 


mta  C'rtiz  Cc 


western  side  of  the  Big  Basin,  a  distance  of  more  than  20  miles. 
Throughout  this  distance  the  dip  of  the  low'er  part  of  the  diatomaceous 
shale  and  of  the  immediately  underlying  sandstone'  is  gently  to  the 
west  and  southwest.  At  many  places  through  this  district  the  sandstone 
beds  are  more  or  less  bituminous,  but  at  only  one  locality  have  they 
been  found  to  be  of  commercial  value." 

CUy  Streets  Improvement  Companij's  Mine.  Under  various  names, 
including  Walrath  Mines,  Pacific  Improvement  Company's  Mine, 
Santa  Cruz  Bituminous  Rock  Mines,  and  more  recently  City  Streets 
Improvement  Company's  Mine,  this  property  has  been  operating  for 
more  than  35  years.  Operations  have  been  on  a  reduced  scale  in  later 
years,   the   City   Streets   Improvement   Company  having  gone   out   of 

'  Fairbanks,  H.  W..  U.  .S.  Cieol.  .Survey  Folio  163. 
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liusiiicss  Hiid  control  of  the  jiroixTty  jmssed  to  tlie  Bank  of  Cnlifoi-nia, 
X.  A..  San  Francisco.  8inco  Fclnuary,  1923.  it  has  bcou  operated 
under  a  workinu'  agreement  hy  i.  W.  Moore,  Box  433,  Santa  Cruz. 

The  property  contains  47S)  acres,  located  low  down  on  the  southern 
slope  of  Ben  Lomond  Mountain  at  an  elevation  of  800  to  900  feet.  The 
\yorkino:s  are  three  miles  northeasterly  from  Gordola,  the  shipping 
point  on  the  Davenport  branch  of  the  Southern  Pacific,  and  about 
five'  miles  in  an  air  line  northwest  of  Santa  Cruz. 

There  are  three  distinct  beds  of  bituminous  sandstone  lying  prac- 
tically horizontal  on  the  property. 

The  lower  stratum  is  about  seven  feet  thick  and  has  not  been 
developed  to  any  extent,  as  work  has  been  confined  to  the  upper  and 
heavier  beds.  About  eight  feet  of  sand,  containing  a  very  low  per- 
centage of  bitumin,  separates  the  lower  bed  fi'om  the  middle  one.  The 
latter  is  a  rather  coarse-grained  sandstone  averaging  30  feet  in  thick- 
ness containing  from  10%  to  14%  of  asphalt.  The  'soft'  bituminous 
rock  is  mined  from  this  bed.  Above  this  there  is  a  bed  of  diatomaceous 
shale  50  to  60  feet  in  thickness,  on  top  of  which  is  the  upper  stratum 
of  bituminous  sandstone.  The  upper  bed  is  a  little  thinner  than  the 
middle  one,  varying  from  6  to  22  feet  in  thickness.  It  is  finer-grained 
and  harder,  but  contains  from  14%  to  18%  asphalt.  The  'hard' 
rock  is  mined  from  this  bed.  In  use,  a  varying  mixture  of  the  'hard' 
and  'soft'  rock  is  used,  according  to  the  character  of  the  work. 

In  early  days  the  material  was  hauled  to  the  loading  station  at 
(rordola  by  an  immense  steam  tractor,  hauling  four  or  five  large 
trailers  with  solid  wooden  wheels  holding  ten  tons  each.  Much  of  this 
old  equipment  is  still  on  the  property. 

At  the  ju-esent  time  the  ))ituminous  saud.stone  is  mined  by  boring 
holes  with  augers,  and  blasting;  the  large  pieces  being  broken  to  man- 
size  with  sledge  and  chisel.  It  is  then  loaded  on  2-ton  cars  by  hand 
and  trammed  to  a  loading  bunker  from  which  it  is  taken  by  5-tou 
trucks  to  Gordola. 

ilany  thousands  of  tons  of  this  material  have  been  produced  here 
in  the  past  35  years ;  the  entire  top  of  Rattlesnake  Hill  having  been  cut 
down  to  a  level  floor  representing  the  base  of  the  middle  bed  of 
bituminous  sandstone.  The  beds  are  still  exposed  in  open  cuts  for 
over  1000  feet  on  adjoining  hills,  and  an  immense  tonnage  still  remains 
readily  accessible.  When  properly  placed,  the  excellency  of  this  mate- 
I'ial  has  been  demonstrated  by  pavement  laid  30  years  ago  which  is  still 
in  good  condition.     Two  to  five  men  are  emploj^ed. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  28:  XIII,  p.  43;  XVII, 
pp.  230-232 :  XVIII,  p.  228.  U..  S.  Geol.  Survey  22d  Annual 
Report,  Part  I,  pp.  384-394;  Santa  Cruz  Folio  163.  California 
Journal  of  Technology,  August,  1913. 

Coirell  Mine.  This  quarry  is  situated  six  miles  northwest  of  Santa 
Cruz  on  the  extensive  land  holdings  of  the  Henry  Cowell  Lime  and 
Cement  Company,  owners.  It  is  about  one-half  mile  east  of  the  City 
Streets  Improvement  Company's  Mine,  but  on  the  opposite  side  of 
Baldwin  Creek,  which  neces.sitates  hauling  direct  to  Santa  Cruz  for 
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sliipnu'iit.     It  has  only  been  worked  occasionally  in  a  small  way,  and 
was  idle  at  the  time  of  visit. 

Bibl:  State  Mineraloirisfs  Reports  X,  p.  621;  XII.  p.  28;  XIII, 
p.  U:  XVII.  p.  230:  XYIII,  p.  22S.  U.  S.  Geol.  Sun-ey  22d 
Annual  Report.  Part  I.  pp.  399-404 ;  Santa  Cruz  Folio  163. 

Thurher's  Mine.  This  property  is  north  of  and  adjoining  the  City 
Streets  Improvement  Company's  Mine.  The  bed  of  bituminous  sand- 
stone here  varies  from  10  to  30  feet  in  thickness.  It  has  not  been 
extensively  developed.  Idle.  Owner.  Consolidated  Bituminous  Rock 
Co.,  Nevada  Bank  Building-,  San  Francisco. 

Bibl:  State  Mineralosrist "s  Reports  VII.  p.  96;  VIII.  p.  554;  XII, 
p.  29 ;  XIII,  p.  44 :  XVII,  p.  232 :  XVIII,  p.  228.  U.  S.  Geol. 
Survev  22d  Annual  Report,  Part  I.  pp.  393-396;  Santa  Cruz 
Folio  163. 

BLACK  SAXD. 

There'  are  extensive  stretches  along  the  coast  of  California  where 
the  heavier  constituents  of  the  beach  sands  have  been  concentrated 
l)y  wave  action  into  deposits  of  so-called  'black  sand.'  The  composition 
of  this  heavy  concentrate  varies  somewhat  with  the  locality.  In  gen- 
eral the  following  commercial  minerals  are  present  in  greater  or  less 
amount:  magnetite,  gold,  ilmenite  (oxide  of  iron  and  titanium),  garnet, 
zircon,  hematite,  chromite,  and  the  platinum  group  metals. 

Could  each  of  these  minerals  be  readily  and  completely  separated 
from  the  others  and  from  the  olivine,  quartz  and  other  worthless 
constituents,  they  would  be  readily  marketable.  Gold  and  platinum 
are  found  in  relatively  minute  amounts  only,  but  on  account  of  their 
high  value,  iiractically  all  past  eiforts  to  work  these  sands  have  been 
confined  to  the  recovery  of  these  metals. 

Besides  the  uncertain  profitable  production  of  gold  and  platinum 
from  this  source,  the  use  of  black  sand  in  the  manufacture  of  artificial 
iron  castings,  where  great  strength  is  not  i-equired,  has  been  suggested. 
Some  experimental  work  has  been  carried  on  along  this  line  including 
the  making  of  sash-weights  b.v  molding  or  briquetting  the  material 
into  the  desired  form  with  oxy-ehloride  (magnesite)  cement,  portland 
cement,  or  other  binder.  Black  sand  may  also  be  utilized  in  concrete 
mixes  where  a  concentrated  weight  is  wanted,  as  in  concrete  balance- 
weights  used  on  bascule-type  bridges  and  similar  structures. 

By  subjecting  the  magnetite  in  black  sand  to  an  oxidizing  roast,  it 
may  be  changed  to  the  ferric  state,  producing  a  red  oxide  (PcoOa), 
which  forms  when  finely  ground  a  mineral  pigment  suitable  for  the 
manufacture  of  paint.  The  pigment  so  made  is  said  to  be  superior  to 
ground  hematite  or  the  natural  soft  red  oxide. 

Magnetite  in  the  black  sands  is  obviously  also  an  ore  of  iron.  With 
reference  to  this.  Day  and  Riehards^^  in  their  report  on  the  useful 
minerals  in  the  black  sands  of  the  Pacific  .slope  state,  "It  was  found 
that  the  magnetite'  contained  in  the  black  sands  of  the  Pacific  slope 
constitutes  a  greater  supply  of  useftil  iron  ore  than  any  other  available 
source  known  on  the  Pacific  slope.     This  magnetite  tisually  contains 

'  Day.  David  T.,  and  Richards,  R.  H..  Useful  Minerals  in  the  Blaclc  Sands  of  the 
Pacific  Slope,  U.  S.  Geol.  Suirey  Mineral  Resources.  1905,  pp.  1175-125S. 
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from  .")  to  10  per  cent  of  titanium.  It  was  found  that  this  titanium 
offered  no  ol)stacle  to  the  jiroduction  of  liigh-grade  cast  iron  in  the 
electric  furnace,  and  that  in  a  modification  of  this  electric  furnace 
tliis  cast  iron  could  even  he  decarburized  to  a  very  soft  iron  of  high 
([uality. "" 

Well-known  deposits  of  black  sand  occur  in  Santa  Cruz  County 
along  many  of  the  beaches,  particularly  on  the  northern  shore  of 
^Monterey  Bay  from  the  mouth  of  Pajaro  River  to  So((uel  Point.  The 
<leposits  are  found  both  on  the  present  beaches  and  on  the  older 
marine  terraces  back  from  the  present  shore  line.  They  occur  in 
strata  from  a  few  inches  to  several  feet  in  thickness,  intei'stratified 
with  light  beach  sands.  They  are  said  to  carry  small  amounts  of 
jilatinum,  as  well  as  gold,  and  have  been  washed  in  the  vicinity  of 
Leonard  Station  and  near  Aptos  at  intervals  for  many  years,  though 
]u-obably  with  little  if  any  profit.  Typical  analyses  of  the  natural 
black  sand  near  Aptos,  according  to  Day  and  Richards/  show  their 
content  in  the  following  minerals  to  be : 

Magnetite 502  to  1120  pounds  per  ton 

Chromite    8  to     126  pounds  per  ton 

Tlmenite    224  to     576  pounds  per  ton 

(iarnet    1  to       80  pounds  per  ton 

Quartz    216  to  1046  pounds  per  ton 

Zircon   18  to       26  jjounds  per  ton 

Unclassified    104  to     18!)  itouiuls  per  ton 

txold    none  to       62  celits       per  ton 

Platinum    none 

At  the  time  of  visit,  no  one  was  found  attempting  to  extract  gold  or 
|)latinum,  lint  there  is  now  a  plant  near  Ajitos  utilizing  the  black  sand 
as  an  iron  ore.    For  a  description  of  this  plant  see  under  Iron. 

CEMENT. 

Cement  is  the  most  iini)ortant  single  stT'uctural  material  in  tlu' 
mineral  output  of  California.  As  a  cement  producer,  the  state  ranks 
third  in  the  United  States,  being  surpassed  only  by  Pennsylvania  and 
Indiana. 

California  now  has  ten  o])erating  portland  cement  mills,  one  partly 
constructed  mill  upon  which  work  has  temporarily  ceased,  and  another 
jilant  which  is  jiearing  completion  and  which  will  probably  start 
production  during  1926. 

Of  these,  the  largest  single  cement  mill  is  in  Santa  Cruz  County. 

Santa  Cruz  Portland  Cement  Companij;  home  office,  Ci-ocker  Build- 
ing, San  Francisco ;  plant  at  Davenport,  Santa  Cruz  County ;  officers, 
(ieorge  J.  ('ameron,  president ;  W.  K.  Berry,  secretary ;  George  R. 
Gay,  manager;  Fred  Davis,  plant  superintendent. 

This  company's  mill  site  is  at  Davenport  near  the  northern  termi- 
nus of  the  marine  terrace  which  borders  the  ocean  northwesterly 
from  Santa  Cruz  for  15  miles.  The  plant  is  within  sound  of  the  surf 
about  one-half  mile  north  of  Sau  Vicetite  Creek  Canyon  and  13  mile.s 
from  Santa  Cruz.     A  branch  line  of  the  Southern   Pacific  Railroad 

'U.  S.  Geol.  Survey  Mineral  Resources,  1905,  p.  11S8. 
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from  Santa  Cruz  serves  it.     A  ^ood  pavert  highway  eloseh-  parallels 
the  railroad. 

The  tirst  shipment  of  eeinent  was  made  on  May  17.  1907,  since 
which  time  the  company  has  been  in  continuous  production,  althousrh 
not  always  at  full  capacity.  The  mill  at  present  has  a  capacity  of 
10.000  barrels  per  day,  and  3oO  men  are  on  the  pay  roll.  Electric 
]  lower  furnshed  by  the  Pacific  Gas  and  Electric  Company  is  used 
tliroughout,  the  connected  load  being  12.000  horsepower. 

Limestone  and  a  considerable  portion  of  the  clay  used  is  obtained 
from  the  company  quan-y  three  mile.s  up  San  Vicente  Canyon.  Addi- 
tional clay  is  mined  near  Glendale  and  shipped  to  storage  at  the  plant 
(see  under  Clay).     The  gyp.sum  used  comes  from  Nevada. 

Additions  to  and  changes  in  equipment  and  methods  of  operation, 
both  at  the  mill  and  tlie  (juarry.  have  been  ad.opted  from  time  to  time 
and  some  radical  changes  in  the  mill  tiow-sheet  are  now  under  way. 

Additional  equipment  being  installed  will  increase  the  mill  capacity 
to  14.000  barrels  i)er  day.  It  will  also  permit  an  intimate  and  uni- 
foi-m  mixture  of  the  raw  materials  closely  approaching  or  equalling 
that  obtained  in  'wet-process  mills,'  at  the  same  time  preserving  the 
advantageous  feature  of  the  'dry-process.' 

The  accompanying  plan  shows  the  general  layout  of  the  mill  and 
equipment  approximately  as  it  will  appear  when  alterations  are  com- 
pleted, but  it  does  not  indicate  the  conveyor  distributing  .system  with 
its  automatic  weighing  and  mixture  control  arrangement  and  many 
other  details.  A  low-pressure  oil-burning  system  has  replaced  the 
high-pressure  sy.stem  formerly  used.  Hummer-screens,  rolls  and 
llardinge  mills  have  been  added,  in  part  replacing  tube  and  bail  mills. 

The  most  important  change  at  the  quarry  has  been  the  abandon- 
ment of  the  original  open  quarry,  worked  by  a  single  bench  with 
steam-shovel  loading,  and  the  sustitution  of  a  new  method  of  quarry 
o]ieration  designed  and  put  in  operation  by  Mr.  Robert  A.  Kinzie, 
ilining  Engineer.  San  Francisco. 

The  (luariy  and  new  method  of  working  have  been  recently  described 
in  great  detail  in  an  illustrated  article'  by  George  J.  Young, ^  of  which 
the  following  is  a  brief  resume. 

The  plan  of  working  is  a  combination  of  glory  holes,  transfer  raises, 
bulldozing  chambers,  chute  loadina'  and  adit  transportation.  Since 
it  was  ])ut  into  operation,  over  500,000  tons  of  limestone  have  been 
delivered  to  the  mill  at  a  greatly  reduced  cost. 

Operations  are'  divided  into  stripping  and  (luarrving.  Stripping 
is  done  by  steam  shovel  mounted  on  caterpillar  tractors.  The  over- 
burden is  loaded  into  dump  cars  which  are  hauled  in  trains  by  a  20-ton 
steam  locomotive  to  the  dump.  Three  trains  are  in  operation.  Strip- 
ping is^  carried  on  sufficiently  in  advance  to  provide  four  years' 
supply  of  limestone.  About  thirty  men  are  employed  on  the  stripping 
crew. 

On  the  quarry  loading-out  level  two  haulage  drifts  9  by  12  feet  on 
60-foot  centers  extend  along  the  principal  axis  of  the  deposit.  Between 
these  drifts  at  an  elevation  of  30  feet  above  the  haulage  level  are  a 
series  of  bulldozing  chambers.  Each  chamber  is  80  feet  in  length,  and 
50  feet  in  width.     Their  bottom  is  hoppered  out  and  connected  to  six 

•  Young,  George  J.,  Mining  Limestone  by  Glory  Holes  in  California,  Engineering  and 
Mining  Journal-Press,  Vol.  120,  No.  7,  August  15.  1925. 
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chute  raises,  three  on  each  side.  The  chute'  raises,  6  by  8  feet  iu  sec- 
tion, are  driven  at  an  angle  of  50°  with  the  bottom  angle  reduced  to 
37°  and  are  fitted  with  nnderswung  arc-gates.  Thirty-three  chutes 
are  now  available  for  loading.  The  haulage  cars  have  steel  bodies  of 
253-cubif  feet  capacity  and  are  loaded  to  12  tons.  Three  storage-battery 
locomotives  are  used  for  handlina:  the  cars  in  the  drifts.  They  are 
handled  in  8  to  10-ear  trains,  both  locomotives  and  cars  being  equipped 
with  air  brakes.  The  cars  are  made  up  in  200-ton  trains  in  the  yard 
at  the  quarry  and  ten  trains  per  day  are  dispatched  to  the  mill.  Two 
18-ton  trolley-type  electric  locomotives  are  used  for  this  work.  Cars 
are  dumped  at  the  plant  by  a  revolving  tipple  operated  by  com- 
pressed air. 

From  the  top  of  each  bulldozing  chamber,  referred  to  previously, 
a  raise  10  by  11  feet  s(iuare  extends  to  the  floor  of  the  quarry.  These 
raises  establish  the  position  of  the  surface  glory  holes.  They  ai-e 
spaced  120  feet  apart.  Six  raises  have  so  far  been  extended  to  the 
quarry  level.  A  glory  hole  is  started  by  coning  out  the  top  of  the 
raise  to  an  angle  of  approximately  60°.  During  the  coning  out  the 
broken  rock  in  the  raises  is  drawn  down  to  expose  the  benches  that  are 
cut.  Bulldozing  is  done  with  40%  powder  in  the  bulldozing  chamber 
whenever  necessary  through  man-way  raises,  intermediate  and  sub- 
drifts.  The  cones,  transfer  raises,  bulldozing  chambers  and  chute 
raises  are  kept  full  of  rock,  the  subsidence  being  gradual  as  the  chutes 
are  drawn.  The  capacity  of  a  bulldozing  chamber,  raise  and  cone 
is  about  oOOO  tons  of  broken  rock,  so  there  is  considerable  .storage  in 
addition  to  the  broken  rock  in  the  pit.  No  serious  hang-ups  in  the 
system  have  occurred  even  though  one  raise  is  drawing  from  a  portion 
of  the  (juarry  that  contains  a  good  deal  of  clay  mixed  with  the 
limestone. 

A  total  of  75  men  are  employed  at  the  quarry,  including  30  in  the 
■stripping  crew,  for  the  present  output  of  of  2000  tons  per  day.  which 
is  equivalent  to  27  tons  output  per  man-shift. 

The  deposit  extends  over  a  width  of  1200  feet  for  approximately 
three-(iuarters  of  a  mile.  It  is  an  homogeneous  close-grained  light 
gray  to  white  limestone  free  from  magnesium  carbonate.  The  area 
was  diamond-drilled  prior  to  the  adoption  of  the  glory-hole  method 
and  its  extent  found  to  be  greater  than  anticipated,  the  tonnage  being 
sufficient  for  a  long  period  of  operation. 


Up  to  the  present  time  the  clay  deposits  in  Santa  Cruz  County 
have  been  only  superficially  studied.  Common  clays,  suitable  for 
brickmaking  and  similar  uses,  are  known  to  occur  along  San  Lorenzo 
Kiver  and  at  other  points  and  there  is  no  doubt  a  plentiful  supply  of 
such  low-grade  clays.  In  the  early  nineties  two  brickyards  were  in 
operation  near  Santa  Cruz,  but  the.se  have  long  since  been  dismantled. 
Deposits  of  cream-colored  pottery  clay  are  also  said  to  be  known,  but 
their  exact  locality  was  not  divulged  to  the  writer.^ 

The  only  clay  now  produced  in  the  county  is  tliat  used  by  the  Santa 
Cruz  Portland  Cement  Company.     It  is  mined  near  Tank  Siding,  1.8 

'  Since  the  above  was  written  the  Minins  Bureau  has  been  informed  that  there  is  a 
•'fine  large  deposit  of  pottery  clay"  on  the  property  of  J.  B.  King.  Skrland;  P.  O. 
Wrights  Station.  This  information  was  received  too  late  for  confirmation  by  personal 
examination. 
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miles  soiitlnvest  of  Gleiiwood  and  at  their  limestone  quarry,  and 
used  in  the  manufacture  of  cement  at  the  company's  plant  at  Daven- 
|iort.  Ojierations  at  Tank  Siding-  are  not  carried  on  continuously ; 
their  annual  requirements  being-  taken  out  during  the  most  favorable 
season  by  a  fe-w  months'  intensive  mining  operations. 

Further  data  relative  to  the  clays  of  this  county  -^vill  be  contained 
in  a  new  bulletin  of  the  State  Mining  Bureau  on  the  clay  industry  of 
California,  nn-\v  in  course  of  preparation  by  W.  F.  Dietrich,  Ceramic 
Engineer, 

r.ibl:   Slate  Mineralogist's  Reports  X,  p.  (ilM  ;  Xll.  p.  :1S:] ;  XIII, 
p.  (illl;  XVll,  p.  -IM;  Prelimiiuiry  Report  No.  7,  p.  !»7. 


SeA'eral  small  veins  of  lignite  coal  have  been  found  in  Santa  Ci'uz 
Count.v.  Prospecting  for  coal  north  of  Watsonville  -was  active  during 
the  earlj-  eighties  and  a  little  coal  -was  mined  on  Corralitos  Creek 
about  that  time.  During  the  pa.st  year  one  of  these  veijis  in  the  vicinity 
of  Corralitos  was  reopened  and  the  coal  sold  for  domestic  purposes 
in  Santa  Cruz. 

As  much  of  the  coal  in  Califoriiia  is  lignite,  or  of  such  low  grade 
tliat  it  can  not  be  used  to  advantage  as  a  steam  coal,  investigations 
liave  been  under  way  in  various  quarters  looking  to  a  more  economical 
method  of  utilizing  the  deposits.  Research  has  taken  the  form  of  its 
jiossible  utilization  in  the  direct  production  of  sponge  iron  and  steel 
in  the  electric  furnace.  Others  have  investigated  the  low-temperature 
distillation  process  with  the  production  of  a  semi-coke  bri(|uette,  said 
to  be  an  ideal  smokeless  domestic  fuel,  and  various  by-products. 
Experiments  which  give  pi-omise  of  success  have  been  made  to  purify 
lignites  and  low-grade  coals  by  some  process  such  as  the  Trent  method, 
which  consists  in  agitating  together  powdered  coal,  -water  and  oil. 
This  pi-oduces  a  partly  de-ashed  plastic  fuel  called  'amalgam,'  the  oil 
selecting  the  coal  particles  and  largely  excluding  the  water  and  ash. 
In  one  experiment  on  a  California  lignite,  the  ash  reduction  amounted 
to  26.89f .  the  combustible  recovery  was  95%,  and  the  sulphur  reduc- 
tion was  12%  after  treatment.  Others  have  considered  the  manu- 
facture of  calcium  carbide  (CaC.J  from  lime  and  lignite  coal.  Still 
other  investigators  have'  undertaken  to  show  how  these  coals  may  be 
utilized  in  ]iowdered  form,  either  alone  or  with  oil  in  'oollodial'  fuels; 
to  make  them  into  briquettes  without  the  use  of  an  expensive  liinder ; 
to  manufacture  producers  gas  from  them;  and  to  obtain  for  commercial 
use  their  other  constituents,  including  ammonia,  benzol,  toluol,  solvents, 
drugs,  oils,  and  other  coal  tar  products. 

One  of  the  newer  developments  is  a  process  for  extracting  oil  from 
coal,  in  which  powdered  coal  held  in  oil  is  subjected  to  high  tempera- 
ture with  agitation  in  an  atmosphere  of  hydrogen.  Under  these  con- 
ditions it  is  reported  that  10  to  45  per  cent  of  the  coal  will  become 
solulile.  After  removal  of  the  carr,ving  oil  there  remains  a  pitch  of 
asphalt-like  product  possibl.v  capable  of  further  h.vdrogenation. 

These  various  possibilities  lend  additional  interest  to  the  develop- 
ment of  any  coal  beds  within  the'  county  in  addition  to  the  ordinarv 
use  of  the  coal  for  domestic  fuel. 
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Look  Coal  Mine.  This  propertv  comprises  30  acres  situated  on  Ked- 
wood  Canyon  in  Sec.  30.  T.  10  S..*R.  2  E.  Owner.  C.  R.  Look.  U  Clay 
Street.  Santa  Cruz.  There  is  a  good  road  to  the  mine  from  Corralitos, 
the  nearest  town.  It  is  approximately  9  miles  from  the  mine  to  either 
"Watsonville  or  Aptos.  the  nearest  railroad  points,  and  19  miles  to 
Santa  Cruz.  Elevation  at  the  mine,  800  feet.  The  surface  rises 
steeply  from  Redwood  Creek  toward  the  west,  and  is  thickly  covered 
with  redwood,  tanbark  oak  and  bi-u.sh. 

The  existence  of  a  vein  of  coal  on  this  property  and  eroppings  on 
adjacent  ti'aets  have  been  known  for  many  years,  but  were  considered 
of  little  importance.  The  showing  here  wa.s  the  most  prominent  and  the 
present  owner  aoiuired  the  land  about  ten  years  ago.  but  only  started 
work  on  the  coal  vein  in  1924.  Development  was  continiied  in  1925, 
the  old  adits  being  cleaned  out  and  extended.  A  rai.se  is  now  being 
put  up  on  the  vein  from  the  lower  th  tlie  n]iper  miIIt      Berweeii  T-'i  and 


Mouth  of  upper  adit  showing  foutwall-  of  vein  tiifping  about  4j  =  .  at  right  of 
wheelbarrow.  Liook  Coal  Mine,  Santa  Cruz  County. 

90  tons  of  coal  removed  in  doing  this  work  was  sold  in  Santa  Cruz  and 
vicinity.    On  man  is  employed. 

The  vein  appears  to  strike  east-west  and  dips  45°  south,  but  i^ 
expo.sed  only  near  the  creek  level  wher-^  the  canyon  cuts  across  it.  Boti 
adits  are  driven  in  on  the  vein  and  run  almost  due  west.  The  lower  oi  • 
is  in  200  feet  and  the  upper  one,  about  20  feet  higher  and  20  feet 
northerly,  is  in  100  feet.  Both  roof  and  floor  are  sandstone.  The  vein 
is  fairly  regular  but  varies  in  width  from  three  to  four  feet.  The 
coal  is  a  fair  grade  of  lignite,  black  in  color,  but  showing  some 
laminations,  and  inclined  to  slack  on  exposure,  though  this  slackinir 
i.s  not  pronounced  if  the  coal  is  protected  from  the  weather.  It  ha^ 
not  proved  to  be  a  satisfactory  fuel  in  an  open  fireplace,  but  tin- 
writer  saw  it  burning  freely  with  no  .soot  in  an  ordinary  kitchen  range, 
giving  a  bright  hot  fire.  The  ash  is  line,  reddish  gray  in  color,  but  may 
amount  to  as  much  as  20  per  cent.  No  analyses  have  been  made.  The 
owner  states  that  where  the  coal  ha.s  been  burned  in  a  stove  with  a 
grate  and  good  draft,  users  report  it  very  satisfactory. 
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There  are  indications  of  .some  parallel  veins  nearby,  but  no  work 
has  been  done  on  tlieni.  On  another  ranch,  about  one-quarter  mile 
east  of  the  Look  workings  and  approximately  on  the  strike  of  this 
vein,  there  is  another  exposure  in  a  road  cut.  This  may  be  an  exten- 
sion of  the  Look  vein,  but  at  the  latter  point  the  dip  is  exactly  opposite, 
being  about  45°  north.  Possibly  this  is  only  a  localized  fold  or  break- 
over.   No  work  has  been  done  here'. 


L'ppf 


Look  Coal  Mil 


Leonard  Ranch  Coai  Deposit.  A  vein  of  lignite  from  6  to  18  inches 
in  thickness,  lying  approximately  horizontal  between  sandstone  walls, 
is  exposed  in  the  bluff's  facing  the  ocean  beach  on  the  P.  M.  Leonard 
Ranch,  two  miles  southeast  of  A|)tos.  The  projjcrty  is  under  lease'  as  a 
ranch  to  Bontadelli  and  Son.  In  a  small  creek  some  distance  back 
from  the  beach  a  hole  about  six  feet  deep  shows  18  inches  of  the  coal.  It 
is  black  in  color  but  laminated  and  friable  due  no  doubt,  in  part  to 
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long  exposure,  as  no  fresh  material  -was  exposed.  The  l>ed  is  thicker 
here  than  on  the  beach,  indicating  that  still  farther  inland  a  workable 
vein  might  bi>  developed. 


Gold  occur.s  in  ISanta  Cruz  County  in  auriferous  black  sand  deposits, 
as  placer  deposits  in  a  number  of  creeks  and  gulches  on  the  sides  of 
Ben  Lomond  iloiuitain.  and  in  small  quartz  seams  on  Ben  Lomond 
Mountain.  During  the  eighties  there  was  eon.siderable  activity  both 
in  working  the  black  sand  deposits  near  San  Andres  and  the  placei-s 
and  veins  iu  the  vicinity-  of  Felton.  The  principal  placers  were  on 
Wardell  Creek,  ilajor  Creek  and  Gold  Gulch.  Colors  of  gold  are  not 
difficult  to  obtain  in  the  gravels  along  Gold  Gulch  and  some  placer 
mining  was  done  here  as  late  as  1920.  Former  operations  are  described 
in  early  reports  of  the  State  Mineralogist  and  in  the  History  of  Santa 
Cruz  County,  by  Harrison. 

The  industry,  if  it  could  ever  have  been  called  one.  gradually 
diminished  and  it  is  now  a  matter  of  history,  about  the  only  reminder 
being  a  large  sign  Gold  Gulch  Di-ug  Store  over  a  new  building  on  the 
highway  to  Felton.  near  the  site  of  some  of  the  early  workings.  The 
larger  land  holdings  in  this  ^^cinity  are  behig  subdivided  for  summer 
homesites  and  residence  purposes  and  it  is  doubtful  if  any  tracts  would 
be  sold  or  leased  for  mining  purposes. 

The  black  sand  deposit  being  worked  near  Aptos  by  the  Triumph 
Steel  Company  for  its  magnetite,  ilmenite  and  chromite  content  is 
stated  by  this  eomjtany  to  carry  about  20  cents  per  ton  iu  gold,  but 
so  far  no  eft'ort  has  been  made  to  recover  it.  See  under  Iron  and  Black 
Sand. 

Bibl :  State  Mineralogist's  Reports  VIII.  pp.  o.jO-.joS  :  X.  pp. 
622-624:  XII.  pp.  243-244:  XVll.  pp.  235-236.  History  of 
Santa  Cruz  County,  Harrison,  p.  203. 


Granite  has  been  quarried  from  Ben  Lomond  Mountain  in  the  past. 
The  rock,  which  is  classified  as  quartz  diorite.  is  a  fair  building  mate- 
rial but  is  not  being  used  at  present. 

There  is  a  depo.sit  of  granite  on  Branciforte  Creek  in  Sec.  29,  T.  10 
S..  R.  1  W..  which  is  said  to  present  a  face  700  feet  high,  from  which 
large  blocks  could  be  easily  quarried  for  rip  rap  or  similar  use.  The 
rock  is  reported  to  be  of  excellent  quality,  and  transportation  would 
not  be  difficult.     It  is  undeveloped. 

IKOX. 

Triumph  Steel  Compan;/.  This  company  utilizes  the  black  sand 
(magnetite)  accumulated  on  the  ocean  beach,  for  producing  sponge 
iron,  alloy  steel  and  briquetted  magnetite.  D.  ^l.  Crist,  president :  J. 
Harris  Mackenzie,  secretary:  L.  H.  Stowell,  plant  superintendent. 
Home  office.  112  Market  Street.  San  Francisco:  i)lant.  Box  252.  R.  F.  D. 
Xo.  3.  Wat.sonville.  Cal. 

The  property  of  the  Triumph  Steel  Company  is  situated  at  sea  level 
two  miles  southeast  of  Aptos.  Trains,  however,  also  stop  at  the  plant, 
the  station  being  called  Cristo. 


SAN    FRAXCISCO    FIELD    DIVISION'. 


83 


Kesearcli  and  exjierimeiital  woi-k  on  the  l)laek  sands  has  lieen  carried 
on  here  for  several  years.  Oriirinally  a  red  iron-oxide  paint  pitrmeut 
was  produced.  Later  the  plant  was  expanded  and  the  direct  produe- 
tion  of  sponge  iron  from  ma<rnetite  begun. 

The  company  owns  a  site  of  five  acres  and  1^  miles  of  ad.jaeent 
l)each.  The  proce.ss  of  reducing  the  magnetite  is  patented  and  much  of 
the  apparatus  in  the  unit  in  operation  is  of  original  design  and  manu- 
facture. 

The  gray-black  beach  sand  is  taken  by  a  drag-line  scraper,  operated 
by  an  electric  hoist  and  delivered  to  a  bin  feeding  an  elevator.  The 
elevator  delivers  the  sand  through  a  screw  feeder  to  a  rotary  oil  or  gas- 
tired  kiln  which  is  used  as  a  drier.  After  passing  through  this  rotary, 
the  thoroughly  dry  sand  is  run  to  another  elevator  which  discharges 
into  a  revolving  screen  at  the  top  of  the  plant.  This  .screen,  which 
is  about  12-mesh,  removes  all  pieces  of  shell  and  coarse  gravel  which 
go  to  the  dump.   The  fine  sand   discharges  to  a  hopper  feeding  the 


riant  of  Triumph  Steel  Cumpany.  iiiinziii'.;  t  i  (.  k  .-an.t.  ii.-ar  Aptos--,  Santa  Cruz  County. 

special  design  magnetic  separator.  This  machine  consists  of  a  series 
of  horizontal  troughs  mounted  on  a  fi-ame  standing  at  an  angle  of 
about  80°  from  the  horizontal  and  reaching  from  the  lower  floor  to 
an  elevation  of  about  40  feet.  The  sand  from  the  hopper  at  the  top 
is  distributed  in  a  thin  film  over  the  top  trough  and  falls  by  gravity 
from  top  to  bottom  of  the  separator.  In  dropping  from  one  trough 
to  another,  it  passes  over  magnetic  fields  of  various  intensities  designed 
to  remove  the  separate  constituents.  Practically  all  of  the  magnetite 
is  obtained  in  the  first  four  troughs.  As  the  sand  tiows  over  these, 
the  circuit  to  the  electro-magnets  is  automaticalh-  broken  three  times 
per  second,  pulling  out  and  dropping  the  magnetite  into  a  compart- 
ment. As  the  sand  continues  to  cascade  over  the  remaining  sectors 
the  ilmentite  and  chromite  are  segregated  by  regulation  of  the  magnetic 
fields,  each  going  to  separate  bins.  The  quartz  garnet  and  other 
minerals  constitute  the  tailing  which  is  discharged. 
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Either  pure  magnetite,  oi-  a  coniliination  of  matrnetite  with  iliiientite 
or  eliroiiiite  as  desired,  is  then  elevated  and  fed  to  a  special  revolving 
electric-heated  ninck-har  tnhe  m-  kiln,  approximately  3  feet  in  diameter 
and  3o  feet  in  length.  The  jiniiii;-  of  this  tube  has  nicrnme  heatiiitr 
elements  imbedded,  connection  being:  made  by  two  annular  copper 
bands  at  each  end.  which  revolve'  with  tlie  tube  and  dip  in  mercury 
troughs.  Crude  oil  is  sprayed  into  the  feed  end  of  the  hot  tube  as  the 
magnetite  pa.sses  through  it.  The  oil  does  not  burn  but  is  immediately 
gassified,  the  gasses  reducing  the  iron  oxide  to  a  metallic  condition 
as  sponge  iron.  The  sponge  iron  is  discharged  at  the  lower  end  into 
a  briquetting  press,  which  delivers  the  muck-bar  billets  ready  for  the 
market.  Gasses  from  the -muck-bar  tube  are  drawn  oif  and  go  to  a 
dephlegmator.  which  extracts  crude  oil  from  them,  and  delivers  an 
excess  of  CO  gas.  for  use  under  the  boilers  or  dryer. 

A  large  amount  of  direi-t  electric  current  is  used,  four  days  being 
required  to  bring  the  muck-bar  tube  up  to  operating  temperature 
after  a  shut-down.  All  ele  -tricity  is  generated  at  the  plant  which  is 
equipped  with  a  oOO-h.p.  Rabcock  and  Wilcox  boiler  and  generators 
having  a  total  of  2000  horsepower.  Only  a  portion  of  the  latter  are 
used  in  this  unit.  It  is  said  that  no  other  process  will  directly  produce 
ferro-titanium. 

The  plant  includes  a  machine  shop,  laboratory  and  housing  facilities. 
Twenty-one  men  are  emjiloyed ;  the  fidl  capacity  of  the  iiresent  unit 
being  .'lO  tons  of  muck-bar  per  day.  An  electric  furnace  for  the  pro- 
duction of  alloy-steel  is  contemplated. 

The*  development  of  this  direct  iron-reduction  process  has  required 
considerable  investment  in  plant  and  research.  Metallurgieally  it 
appears  to  be  workable,  but  its  commercial  and  economic  success  has 
not  as  yet  been  definitely  proved. 


The  burning  of  lime  is  one  of  the  earliest  industries  established  in 
Santa  Cruz  County,  the  first  lime  kiln  having  been  built  in  ISol  by 
I.  E.  Davis  and  A.  P.  Jordan.  This  afterward  became  the  property 
of  Henry  Cowell,  and  the  old  pot  kilns  may  still  be  seen  on  the  Cowell 
Ranch  alongside  the  road  from  the  limestone  quarrv  to  their  present 
kilns  at  Rineon. 

Henry  Cowell  Lime  and  Cement  Compnni/.  S.  H.  Cowell,  president; 
^Y.  H.  George,  secretary ;  home  office,  2  Market  Street.  San  Francisco. 
The  Cowell  quarry  is  two  miles  northwest  of  Santa  Cruz  and  one  mile 
up  the  canyon  from  the  old  quarry  first  worked  by  Davis  and  Jordan 
and  later  by  Henry  Cowell.  Limestone  outcrops  in  this  canyon  in 
many  places.  The  rock  is  both  coar.sely-erystalline  and  iiue-grained, 
white  to  bluish-white  in  color ;  the  coarse-crystalline  variety  being  the 
most  abundant. 

The  limestone  is  quarried  bv  hand  drilling  and  shooting  down  with 
giant  powder.  It  is  all  trucked  from  the  quarry  1.9  miles  to  the  kilns 
at  Rineon  Station  on  the  Southern  Pacific  railroad.  Formerly  the 
coarse-crystalline  limestone  was  burned  in  three  pot  kilns  near  the 
ranch  house  and  the  dense  and  fine-grained  variety  in  four  34-foot 
Standard  continuous  kilns  at  Rineon.  In  1920  three  new  pot  kilns  were 
added  to  the  Rineon  plant  and  the  ones  near  the  ranch  house  aban- 
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(loned.  The  Standard  continuous  kilns  did  not  work  well  except  on  the 
dense  fine-frrained  rock.  This  variety  reciuired  a  •ii'eater  heat  for 
complete  calcination,  ami  the  use  of  the  continuous  kilns  also  neces- 
sitated selective  mining:  of  tlie  limestone  to  provide  a  suitable  feed. 
For  these  reasons  they  are  not  now  used  and  all  the  limestone  is  now 
burned  at  the  Kincon  plant  in  three  pot  kilns.  Each  kiln  has  a 
capacity  of  1600  barrels  and  is  provided  with  four  draw  doors  and 
four  burners.  Fuel  oil  is  used  with  steam  atomization.  It  requires 
from  4  to  4J  days  to  burn  a  charge,  36  to  -18  hours  for  coolintr  and 
2  days  to  draw  the  burned  lime.  The  barrels  in  which  the  lime  is 
packed  are  made  in  a  cooper  shop  at  the  Rineon  plant.  Twenty-five 
men  are  imployed  at  the  kilns  in  addition  to  several  at  the  Cowell 
quarry. 

I.  X.  L.  (Quarry.     This  (|uarry,  also  owned  by  the  company,  is  situ- 
ateil   '2i    miles   nnrtlnvest    of   Feltoii    aii<l    one  lialf    mile   north   of   the 


View  showing  one-half  of  pot  lime  kiln   from  firing  ; 
Cowell  Lime  .and  Cement  Company's  Plant,   Rinr' 


floor,  Henry 
z  County. 


Holmes  Lime  and  Cement  Company's  quarrj\  There  are  three  pot 
kilns  on  the  property.  Xo  limestone  has  been  quarried  or  burned  here 
for  the  past  seven  years. 

Holmes  Lime  and  Cement  Company.  W.  E.  Buck,  president;  W.  J. 
Feary,  secretary.  Home  office  Xo,  2,  Pine  Street,  San  Francisco. 
George  X.  Ley,  plant  superintendent,  Box  7,  Feltou,  California,  This 
company  owns  and  operates  a  limestone  quarry  two  miles  northwest 
of  Felton.  The  limestone  is  exposed  along  the  strike  northwestward 
from  the  base  to  the  top  of  the  mountains,  about  1000  feet.  At  the 
present  time  the  quarry  is  opened  on  three  faces.  There  is  consider- 
able overburden  which  is  hauled  off  in  dump  carts.  Air-drills  are  used, 
■in  electric  motor  and  compressor  being  installed  at  the  workings. 
The  limestone  is  trammed  from  the  quarry  to  the  kilns  and  hydrating 
plant  in  8-ton  cars  which  are  hauled  back  with  horses.  The  rock  is 
a  white  cr.vstallized  limestone,  both  coarse  and  fine-grained.  At  the 
plant  which  is  situated  below  the  (piarry  near  the  town  of  Felton  five 
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[lOt  kilns  iire  in  nse :  one  of  lOOO  harrels  i-apacily  and  four  of  uOt) 
l)aiTcl.s.  There  are  also  two  patented  eontiinious  kilns  not  in  use.  Oil 
with  steam  atoraization  is  used  for  burniu!::.  In  addition  to  the'  burned 
lime,  the  plant  is  equipped  with  a  f'lyde  hydrator  havinjr  a  capacity 
of  25  tons  of  hydrate  per  day.  The  hydrate  is  batr^ed  by  a  Bates 
valve-bag:  sacker.  The  lime  is  barreled  at  the  kilns  in  barrels  made 
on  the  property. 

Thirty-two  men  are  employed :  twelve  at  the  quarry  and  the  others 
at  the  kilns  and  liydrating  plant.  The  (puirry  is  au  old  one  and  has 
been  operated  over  45  years. 

LIMESTONE. 

Miller  Quarry.  This  property,  formerly  known  as  the  Thurber 
Quarry,  contains  23  acres,  situated  two  miles  uorthwest  of  Santa  Cruz, 
adjacent  to  holdings  of  the  Pacific  Limestone  Products  Company.  Th? 
rock  varies  from  a  coarsely-crystalline  white  or  bluish-white  lime- 
stone to  a  fiBer-grained  hard  siliceous  limerook.  There  is  a  small 
crushing  plant  containing  a  9  x  14-inch  Blake  crusher  for  preparinu- 
the  stone  for  macadam  and  coucrete  work,  the  only  purposes  for  which 
it  is  used.  The  quarry  has  been  worked  up  to  the  property  line  on 
one  side  and,  as  there  is  increasing  OA-erburden  on  the  present  face, 
the  owner  is  considering  starting  a  lower  bench  near  water  level.  The 
'piarry  is  worked  in  a  small  way  only,  an  average  of  two  men  being- 
employed  the  year  round.  Owner.  W.  E.  ililler,  81  Church  Street, 
Santa  Cruz, 

Pacific  Limesioxc  Producis  Company.  Home  olfice,  plant  and 
([uarry  at  Santa  Cruz;  sales  office.  Postal  Telegraph  Building,  San 
Francisco.  Otlieers:  F.  W.  Johnson,  president;  D.  L.  ^Martin,  vice 
president;  W,  C.  Johnson,  secretary.  This  company  was  organized 
in  1923  and  took  over  the  old  Caplatzi  Qiiarry  which  had  been  oper- 
ated on  a  small  scale  by  former  owners  for  many  years.  Since  the 
property  was  taken  over  by  the  Pacific  Limestone  Products  Company, 
the  number  of  raw  limestone  products  prepared  for  specific  purposes 
has  been  greatly  increased  and  they  are  now  being  \ised  for  terrazo. 
stucco  dash,  chicken  grit,  roofing  grit,  commercial  fillers,  gla.ss  manu- 
facture, motor  .sand,  concrete  brick,  cattle  lime,  poultry  lime,  fertilizer, 
macadam,  and  other  uses.  By  the  installation  of  additional  equip- 
ment at  the  plant  and  sales  promotion  work  carried  on  among  pro- 
spective users  of  raw  limestone  products,  the  company  has  succeeded 
in  quadrupling  the  output  of  the  quarry  in  the  past  two  years. 

The  property  comprises  14^  acres  located  at  the  end  of  Spring 
Street,  Santa  Cruz,  two  miles  northwest  of  the  Southern  Pacific 
depot,  at  an  elevation  of  250  feet.  The  deposit  is  a  limestone  rock, 
medium  hard  with  very  fine  to  very  coarse  crystals.  The  rock  is 
shattered  and  broken  in  large  masses  and  is  bluish-white  in  color. 
The  average  face  is  52  feet  high  with  an  overburden  of  from  2  to  8 
feet  of  soil  and  red  clay.  The  overburden  is  removed  by  shooting 
with  black  powder  to  the  floor  of  the  quarry,  or  else  it  is  trapped  in 
a  lO-yard  bin  chute.  If  the  overburden  is  shot  to  the  quarry  floor, 
Jt  is  picked  uj)  by  a  Ilaiss  loader  and  loaded  into  wagons  or  trucks. 
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A  -(Hid  clc;il  nf  this  (ivcrliiii'dcn  is  sold  lor  lill  iiuitcrial.     All  tli;d   is  iiol 
sol<l  is  hauled  to  a  waste  dnin|i. 

Koik  is  blasted  down  with  Id  to  14-foot  to.'  iioh's  avera;:iiiL:-  S  to  10 
feet  from  the  face  with  40  per  eeiit  L.  F.  Extra  Giant  i  x  8  dynamite. 
Due  to  the  many  vertical  seams  a  larjic  amount  of  the  rock  is  broken 
down  without  drillins'.  Air  from  a  fi  x  7-inch  single-stage  Sullivan 
eomjire.ssor  furnishes  power  for  a  Sullivan  'Junior'  rotary  jaik 
hammer.  Pieces  over  24  inches  are  plug  shot.  All  rock  is  broken  with 
16-pound  rock  hammers  to  sizes  less  than  6  inches. 

liecause  of  mixed  impurities  of  magnesium  and  silica  all  rock  is 
hand-picked  for  its  color,  crystals  and  impurities.  The  piles  of  6-inch 
rock  are  hauled  to  a  Xo.  4  Austin  gyratory  crusher  in  li-yarcl  one- 
hor.se  dump  carts  or  in  one-ton  Ford  trucks.  This  cru.slier  is  about 
.100  feet  from  the  present  (juarry  face.  Three  men  are  used  to  fill 
the  carts,  and  there  is  a  driver  for  every  two  carts.  While  the  driver 
is  hauling  one  cart  to  the  crusher,  the  other  cart  is  being  filled. 

The  Austin  crusher  reduces  the  stone  to  2i  inches  or  smaller.  This 
stoue  is  then  elevated  by  a  bucket  conveyor  a  distance  of  50  feet  to 
three  gravity  screens.  The  bucket  elevator  has  9  x  12-inch  buckets 
;  paced  12-inch  centers.  The  screens  separate  out  ^,  i,  and  from  i  to 
30-mesh  sizes.  The  dust,  if  limestone  is  being  crushed,  drops  into  a 
bin  directly  below  the  screens  and  is  sold  as  fertilizer.  The  ]  and 
.'-inch  sizes  drop  to  bins  below  the  screens  and  in  front  of  a  No.  2 
Williams  hammer  mill,  or  if  desired,  directly  into  another  elevator 
that  carries  them  to  the  grit  screens.  Stone  larger  than  ^-inch  goes 
to  a  storage  bin.  Stone  is  drawn  from  this  storage  bin  and  conveyed 
liorizontally  20  feet  to  a  30-inch  by  14-foot  revolving  screen.  This 
screen  has  its  cloth  in  four  sections,  and  separations  are  made  as 
the  trade  demands.  Flux  stone  is  made  in  two  sizes  from  i  to  li 
inches  and  from  li  to  2^  inches.  The  oversize  from  this  screen  drops 
to  a  No.  2'  Eureka  jaw  crusher.  The  discharge  from  this  crusher  is 
elevated  15  feet  to  a  30-inch  by  6-foot  revolving  screen.  This  screen 
I'emoves  the  dust  and  smaller  sized  crushed  rock  for  special  demands. 

The  discharge  from  the  Williams  mill  is  elevated  45  feet  to  a 
double  cloth  30-ineh  by  10-foot  revolving  screen.  This  screen  separates 
out  four  sizes.  The  tailings  fall  through  a  chute  to  a  storage  bin  for 
recrushing.  Each  size  is  separated  out  from  the  screen  and  drops  to 
separate  storage  bins.  The  separation  from  the  outer  screen  drops 
to  a  No.  9  Rotex  screen.  The  ovei'size  from  the  Rotex  screen  passes 
to  a  storage  bin  directly  over  a  No.  2  Williams  pulverizing  mill  which 
grinds  the  material  to  fertilizer  limestone.  The  discharge  from  this 
Williams  mill  is  elevated  35  feet  and  passes  over  a  gravity  screen  that 
separates  out  the  oversize.  The  oversize  is  returned  to  the  Williams 
mill.  All  fertilizer  is  ground  to  pass  22  mesh.  The  grits  are  weighed 
by  a  Howe  automatic  net  bagger.  Fertilizer  is  weighed  on  standard 
grain  scales.    All  products  are  bagged  in  100-pound  lots. 

The  layout  is  simple  and  so  arranged  that  the  special  products  can 
iie  produced  without  any  difficult.v. 

The  plant  operates  the  entire  year.  Sixteen  men  constitute  the 
average  working  force.  Four  men  are  employed  in  the  mill  and  sack- 
ing department,  four  men  handle  all  hauling,  and  the  rest  are  used  in 
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the   qiian'v.      Durinii-    rusli    jicrinds   the   fon-e   has   been    increased    to 
36  men. 

Bibl:  State    Mineralogist's   Report    XTI,    p.    395;    XITI.   p.    631; 

XVII,  p.  237.     Pit  and  Qnarrv.  Vol.  10.  No.  5.  June  1,  1925, 

pp.  5.5-58. 

MINERAL  WATER. 

Altliongli  several  small  mineral  springs  ocrnr  singly  and  in  gronps 
within  Hanta  Cniz  Connty,  no  mineral  water  is  bottled  or  commereiallx- 
produced.  There  is  little  improvement  at  any  locality  except  St. 
Francis  Springs  which  was  formerly  a  popular  resort,  loug  known 
as  Chittenden  Springs  and  later  as  El  Pa.jaro  Springs,  where'  hotel 
accommodations  were  available. 

Einns  Sulphur  Spring.  This  is  a  small  unimproved  cold  sulphur 
spring,  located  near  the  top  of  Hinkle.y  ridge  about  one  mile  east  of 
Olive  Springs. 

A  number  of  other  small  unnamed  seepages  or  springs  of  mineralized 
water  also  occur  west  and  northwest  of  Olive  Springs. 

Olive  Springs.  This  picturesque  property,  which  still  remains  prac- 
tically in  its  natural  state,  comprises  100  acres,  located  on  Hinkley 
Creek  near  its  junction  with  Soquel  Creek  and  extending  to  the  top 
of  the  ridge  between  the  two  streams. 

The  property  is  in  T.  10  S.,  R.  1  W.,  and  varies  in  elevation  from 
300  feet  at  the  camping  ground  to  1200  feet  on  the  ridge.  It  is  six 
miles  north  of  Soquel  with  which  it  is  connected  by  a  good  road. 
Owner,  Elizabeth  J.  Corcoran,  Box  81,  Seabright,  California. 

Hinkley  Creek  flows  through  a  deep  canyon  here,  the  walls  of  which 
stand  nearly  vertical.  Seepages  and  spriiigs  occur  at  numefous  points 
in  the  creek  bed  and  from  the  sandstone  formation,  which  forms  the 
canyon  w^alls.  The  rock  is  very  soft  in  places  and  in  process  of  decom- 
position. 

Of  probably  a  dozen  springs  on  the  property,  five  have  been  some- 
what improved  by  constructing  small  concrete  basins  around  them. 
These  five  are  known  as  the  'White  Sulphur,'  'Sulphur,'  'Sulphur  and 
Iron,'  'Magnesium,'  and  'Magnesium  and  Iron'  Spriiigs,  but  the  names 
mean  little.    All  are  cold. 

The  so-called  'magnesium  and  iron'  spring  has  a  flow  which  more 
than  fills  to  capacity  a  2-inch  open  pipe  line,  with  a -fall  of  100  feet  or 
more  in  a  few  hundred  yards,  leading  from  it  to  the  camp  grounds. 

No  water  is  sold  but  visitors  ai'e  permitted  to  carry  away  as  much 
as  they  desire. 

Analysis  of  the  'White  Suliihur'  spring  water  by  G.  A.  Banks,  M.D.. 
Chemist : 

t'Onfifiiitriif.'i  in  parts  prr  million. 
lieaftinu  : 

Primary    salinity 29 

Secondary  salinit.v 2 

Tertiary    salinity 0 

Primary  alkalinity 0 

Spconciary   alkalinity 02 

Tertiar.v  alkalinity ? 
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Voiislittniil.i  By  wciiiht         Riiicting  vaJms 

Carbouate  (CO,) 390  12.08 

Sulphate    (SO, I 234  4..80 

Calcium    Ca ISO  !>.00 

Sodium    Na 156  6.90 

Phosphate    (PO.) 0  0.00 

Chloride  CI 104  2.98 

.Magnesium   Mg S6  6.92 

Potassium  K 2..5  .W 

Total  1152.-, 

f'aihon  dioxide   (CO»)   present 
Hydrogen   Sulphide    (H,S)    S.2 

The  soft  decompo.sed  sandstone  in  the  vicinity  of  the  springs  has 
been  investisrated  with  a  view  to  utilizing:  it  in  tlie  preparation  of  a 
cleansing  compound  or  soap,  as  it  is  claimed  to  have  remarkable 
qualities  as  a  'chemical  clay.'  It  has  a  soluble  potash  content,  and  a 
small  plant  was  erected  on  the  property  during  the  war  period  for 
the;  pi-oduetion  of  potash.  A  steel  leaching  tank  and  parts  of  what 
appear  to  be  a  concrete  calcining  furnace  or  evaporator  remain  on 
the  ground,  but  as  this  work  was  carried  on  before  the  present  owner 
took  possession,  the  results  obtained  are  not  known.  It  is  said  that 
some  potash  was  produced. 

According  to  an  analysis  by  E.  W.  Rice,  of  Santa  Cruz,  the  decom- 
po.sed sandstone  has  the  following  composition: 

Per  cent 

SiO,  Silica 72.680 

Fe^Oj  Iron  Oxide .755 

ALO,    Aluminum    Oxide-- 1.3.575 

Cab    Lime 4.305 

MgO   Magnesia 0.325 

K,0  Potash - 3.265 

Xa=0  Soda 1.925 

Loss  on  ignition 8.125 

St.  Francis  Springx.  This  property  contains  37  acres  located  on  the 
banks  of  Pajaro  River  at  Chittenden  Station.  At  least  12  cool, 
strongly-sulphuretted  springs  issue  at  this  locality  along  a  sloping 
bank  near  the  river.  The  springs  were  long  known  locally  as  Chitten- 
den Springs.  In  1909  they  were  improved  and  opened  to  the  public  as 
Shale  Sulphur  Springs.  Later  the  name  was  changed  to  El  Pajaro 
Springs. 

The  property  is  now  owned  by  the  Franciscan  Fathers,  133  Golden 
Gate  Avenue,  San  Francisco,  and  is  called  St.  Francis  Springs.  It 
has  reverted  to  private  use  and  probably  will  never  again  be  opened 
as  a  public  resort.  The  conversion  of  the  buildings  into  a  seminary 
is  contemplated. 

Bibl:  State  Mineralogist's  Reports  VIII,  p.  555;  XIII,  p.  519; 
XVII,  pp.  239-241.  U.  S.  Geol.  Survey  Water  Supplv  Paper 
338,  pp.  272,  274-276. 

MOLDING  SAND. 

During  the  pa.st  year  molding  sand  has  been  added  to  the  list  of 
commercial  minerals  produced  in  Santa  Cruz  County. 
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Daniels  Transfer  Company,  23  Front  Street,  Santa  Cruz,  is  pro- 
ducinsr  this  material  from  a  deposit  at  Twin  Lakes.  It  is  beiuir  used  in 
local  foundries. 

This  information  was  olitained  after  the  eonipletion  of  field  work 
in  the  count.v  and  subsequent  to  the  collection  of  samples  of  Cali- 
fornia molding  sands  by  the  State'  Jlining  Bureau  for  testing  by  the 
American  Foundrymen's  Association,  so  that,  as  yet  the  deposit  has 
not  been  visited  nor  the  sand  tested  to  determine  its  particular  char- 
acteristics and  adaptability  for  different  foundry  purposes. 

PEAT. 

Peat  is  said  to  occur  in  Santa  Cruz  County  near  Felton.  Small 
deposits  may  possibly  be  found  in  the  vicinity  of  Watsonville  also,  as 
the  log  of  an  artesian  well  bored  near  the  outskirts  of  the  town  showed 
12  feet  of  peaty  bog  underlain  by  blue  clay.  There  are  probably  no 
extensive  deposits. 

PETROLEUM. 

There  has  been  no  commercial  production  of  petroleum  in  Santa 
Cruz  Countj-.  although  small  seepages  of  crude  oil  have  been  found 
and  a  number  of  wells  drilled.  According  to  J.  C.  Branner.  J.  F. 
Newsom  and  Ralph  Arnold.^  who  reported  only  upon  tliat  portion  of 
the  count.v  within  the  Santa  Cruz  quadrangle,  "apparently  the  most 
promising  locality  for  prospecting  for  oil  is  that  along  the  coast  west 
and  southwest  from  the  outcropping  bituminous  rock  beds,  since 
those  beds  pass  down  under  overlying  shale  in  that  region.  "Wells 
drilled  here,  however,  failed  to  find  oil,  and  it  is  supposed  that  the 
oil  which  must  formerly  have  existed  in  the  sandstones  of  the  region 
has  been  drained  off  through  large  fractures  which  extended  from  the 
surface  of  the  shale  down  to  the  underlying  sandstone.  Many  sand- 
stone dykes,  some  of  them  of  large  size,  occur  along  the  coast  in  this 
region.  These  were  formed  from  the  iniderl.ving  oil-bearing  sand- 
stones and  the  larger  ones  probably  represent  the  channels  through 
which  the  oil  from  the  underlying  strata  escaped. 

The  geology  and  oil  possibilities  of  the  county  are  further  discussed 
by  Vanderleck,-  who  says,  "In  the  area  around  Ben  Lomond  Mountain, 
running  from  Little  Basin  to  the  town  of  Santa  Cruz,  the  formations 
consist  of  granitic  rocks,  together  with  areas  of  ancient  crystalline 
schists.  In  the  region  to  the  north  of  this  crystalline  area  there  are 
outcrops  of  the  San  Lorenzo  formations,  the  Vaqueros  sandstone  and 
the  diatomaceous  shale  of  the  Monterey.  These  have  been  all  sharply 
folded  and  faulted.  The  Montere.v  contains  numerous  seepages,  but 
there  is  an  almcst  total  lack  of  an  overlying  formation  which  could 
act  as  a  reservoir.  This,  together  with  the  unfavorable  structural 
conditions,  make  the  possibilitv-  of  obtaining  oil  in  paying  quantities 
in  this  area  remote.  In  some  cases,  by  reason  of  faulting,  the  oil  has 
migrated  from  the  Monterey  into  the  underlying  beds  of  the  Vaqueros 
and  San  Lorenzo.  It  is  probable  that  wells  drilled  in  this  area  in 
either  the  Monterey,  or  the  underlying  Tertiary  beds  will  encounter 

'  Geolog>-  of  the  Santa  Cruz  Quadrangle,  U.  S.  Geol.  Survey  Folio  No.  163.  1910. 

=  Vanderleck.    Lawrence.    Petroleum    Resources    of    California,    State    Mining    Bur. 

Bull.  No.   s;i,  1(121.   (out  of  print). 
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small  showings  of  oil,  l)nt  not  of  sufiieient  size  to  he'  of  commercial 
importance. 

"In  the  area  between  Ben  Lomond  Mountain  and  the  coast,  the 
Vai|ueros  and  Monterey  lie  in  a  monocline,  dippino-  about  25°  to  the 
southwest.  The  Monterey  is  heavily  liitnmiiiized  and  has  been  exten- 
sively quarried  for  asphaltum. 

"The  remainder  of  the  county,  which  embraces  the  district  lyiii^' 
between  Santa  Cruz  and  Watsonville  and  southwest  of  the  Santa 
f'ruz  Mountains,  may  be  likened  to  a  coastal  plain.  In  the'  country 
north  of  Aptos  this  likeness  is  not  generally  apparent,  as  the  hills 
frequently  rise  to  a  height  of  1500  to  1800  feet.  Between  Aptos  and 
Watsonville,  however,  the  county  is  characterized  by  low  rolling:  hills, 
varying:  in  elevation  from  100  "to  500  feet.  The  northeast  boundary 
is  marked  by  the  steep  escarpment  of  the  west  side  of  the  Santa  ("rn:/. 
Mountains,  formed  by  the  San  Andreas  fault.  The  greater  portion 
of  the  district  is  covered  by  loose  incoherent  sands  and  clay,  varying 
in  color  from  yellow  to  brown  and  having  no  distinctive  strike  oi' 
dip.  The  age  is  not  definitely  known,  but  verv  probably  they  belong 
to  the  Merced  formation  (upper  Pliocene).  With  the  exception  of 
an  area  about  three  miles  northeast  of  Watsonville  (which  will  be 
discussed  below)  no  distinctive  structure  could  be  made  out  in  these 
beds.  Xear  the  town  of  Santa  Cruz,  the  ^Monterey  shale  apparently 
dips  under  the  Merced  beds  and  very  probably  it  underlies  this  entire 
area.  Between  the  San  Andreas  fault  and  the  Santa  Clara  County 
line,  is  an  ai"ea  of  Monterey  shale,  referred  to  in  the  article  on  Santa 
Clara  County.  The  shale  apparently  lies  in  a  synclinal  trough ;  the 
eastern  limb  resting  on  the  Franciscan ;  the  axis  of  the  syncline 
approximately  coinciding  with  the  county  line  and  the  -west  limb  is 
faulted  against  the  Pierced  beds  by  the  San  Andreas  fault. 

"On  the  ]\Iount  Madonna  road,  about  four  miles  north  of  Wat.son- 
ville  and  about  one-half  mile  south  of  the  Casserly  school,  is  the  axis 
of  a  small  anticline  in  the  Merced  beds,  the  west  limb  of  which  is 
sharply  compressed  against  the  Monterey  .shales  by  the  San  Andreas 
fault.  It  is  in  this  area  that  the  indications  of  oil  occur.  On  the 
Webl)  Kanch,  it  is  reported  that  two  shallow  wells  were  drilled  and 
obtained  gas.  In  the!  canyon  just  back  of  the  ranch  house  there  is 
apparently  a  dry  seepage  of  l)lack  oil.  On  the  Hughes  Rancli,  one 
weU  was  drilled  up  the  canyon  just  back  of  the  house.  A  depth  of  700 
feet  was  reached  and  considerable  gas  was  encountered.  At  the 
present  time  (1921)  the  Cymric  Oil  Company  is  drilling  a  well  at 
this  location.  This  area  may  be  considered  as  Avorthy  of  l)eing  tested. 
As  regards  the  remainder  of  the  area  uiuler  discussion  it  is  w'orthy 
of  being  thoroughly  investigated  for  structure  before  being  condemned. 
It  is  apparently  underlaid  by  bituminous  shales  of  the  Monterey  and 
should  detailed  mapping  reveal  any  favorable  structure  in  the  Merced 
beds,  the  locality  would  be  worth  testing." 

The  following  data  regarding  prospect  wells  drilled  within  the 
county  from  ]f)14  to  1924,  inclusive,  arc  from  records  compiled  by 
the  State  <  )il  and  Gas  Supervisor.^ 

'Bush,  R.  D..  Result  of  'Wildcat  Drilling  in  California.  1914-1924,  Summary  of 
Operations,  California  Oil  Fields,  'Vol.  11,  Xo.  1.  July  1923. 
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Location  Date 

Gompainj                                                        Well  Sec.         T.         R.  Started  Depth 

Cymric   Oil    Company 1  14         US         2K  1921  1500 

Danish  Oil  aurt  Development  Company..     1  22         US         2W  1922  1200 

Danisli  Oil  and  Development  Company..     2  22         IIS        2W  1923  2400 

lihoads    and    Schmitt.. 1  17           OS        IW  1918  lOCR) 

Santa  Cniz  Laveasa  Trust  Oil  Co 1           r,         lis        IW  1924  SOO 

Ignited  Royalties  Company 1  Ilu^bes  Tract  1924         

The  Swanton  Improvement  Company's  Avell  No.  1  in  See.  23,  T.  11 
S.,  R.  2  W..  wa.s  reported  ready  to  drill  subsequent  to  the  above 
compilation. 

POTASH. 

There  is  a  small  annual  production  of  sulphate  of  potash,  which 
is  recovered  from  the  flue  dust  and  pases  from  the  kilns  at  the  plant 
of  the  Santa  Cruz  Portland  Cement  Company  at  Davenport.  During 
the  war  period  there  was  also  reported  to  have  been  some  potash 
produced  from  a  deposit  of  decomposed  sandstone  containinsr  soda  and 
potash  feldspar  located  at  Olive  Springs  (see  under  Mineral  Water). 

STONE  INDUSTRY. 
(CRI'SHED  ROCK,  SAND  AND  GRAA'EL.) 

E.xcept  at  tlie  plant  of  the  Paeifie  Limestone  Co..  wliere  a  small 
tonnage  of  a  siliceous  dike  rock  is  sorted  out  for  macadam  and  con- 
crete, there  are  no  commercial  rock-crushing  plants  within  the  county ; 
also  at  the  Miller  Quarry  (see  under  Lime  and  Limestone)  a  small 
amount  of  limestone  is  crushed  for  macadam  and  concrete.  The  latter 
output  is  used  by  the  owner  on  road  and  street  contract  work.  There 
is  but  a  single  producer  of  washed  and  sized  sand  and  gravel ;  all 
other  material  of  this  kind  produced  being  'bank  run.' 

Roach  Sand  and  Gravel  Plant.  Owner.  E.  S.  Roach,  67  Peyton 
Street.  Santa  Cruz.  This  plant  is  situated  on  the  east  bank  of  San 
Lorenzo  River  just  north  of  Soquel  avenue  bridge  in  Santa  Cruz. 
The  property  contains  1-J  acres.  Sand  and  gravel  are'  recovered  from 
the  stream  bed  by  pumping.  An  8-inch  Byron  Jackson  centrifugal 
pump,  with  20-foot  suction  pipe  mounted  on  a  barge  anchored  in  the 
stream,  pumps  the  material  against  a  40-foot  head  to  a  trommel  screen 
at  the  top  of  the  plant.  The  pump  discharge-line  is  8  inches  in 
diameter  and  at  the  present  time  the  point  of  discharge  is  4.">0  feet 
from  the  barge.  The  pump  is  driven  by  a  7.5-h.p.  electric  motor  and 
delivers  1800  to  2000  gallons  of  water,  sand  and  gravel  per  minute. 
Another  1.5-h.p.  motor  drives  the  revolving  screens. 

Two  sizes  of  sand  are  produced,  a  coarse  sand  for  concrete  and  a 
fine  sand  for  plaster.  The  coarse  gravel  is  graded  into  ^-inch.  1-inch 
and  2-ineh  sizes.  These  are  delivered  to  bunkers  or  stock  piles.  The 
plant  has  an  average  capacity  of  200  yards  per  day.  Water  pumped 
with  the  material  serves  for  washing.  Short  delays  occasionally  occur 
due  to  slides  burying  the  pump  suction,  but  as  a  rule  little  trouble  is 
experienced.  The  barge  and  jnimp  replace  a  drag-line  excavator 
formerly  used.     Four  men  are  employed. 

Gibson  Sa7ul  Pit.  E.  L.  Gibson,  10  Leonard  Street,  Santa  Cruz, 
owns  and  operates  a  sand  pit  at  the  mouth  of  a  .small  lagoon  on  the 
beach  between  Santa  Cruz  and  Capitola  near  Black  Point.    The  beach 
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>and  is  excavated  with  a  drag-line  scraper,  a  Fordson  tractor  mounted 
on  sills  furnishing  the  power.  The  scraper  dumps  into  a  bunker  from 
which  trucks  are  loaded.  The  material  is  a  quite  uniform  and  fairly 
clean  gray  sand  which  is  neither  screened  nor  washed.  About  120 
yards  per  day  can  be  taken  out. 

Taylor  iSand  Pit.  R.  S.  Taylor,  :^46  Mission  Street,  Santa  Cruz,  has 
a  bunker  and  drag-line  scraper  for  exi-avating  river  sand  from  the  bed 
of  the  San  Lorenzo  River.  This  pit  is  ad.jacent  to  the  Roach  Sand  and 


Roach  Sand 


nil   S-in  l^orenz 
Cruz  County. 


River,  at  Santa  C 


Gravel  Plant  near  Soquel  avenue  bridge.    It  is  operated  intermittently 
according  to  demand. 

In  addition  to  the  above,  other  firms  and  individuals  occasionally 
dig  sand  and  gravel  from  various  points  on  the  river  or  beach,  loading 
direct  to  wagons  or  trucks.     Among  them  are: 

Owens  Bros.  Trtnisfrr  and  Storarje  ('owp<tii<i,  256  Pacific  Street,- 
Santa  Ciiiz. 

Diinifh  Transfer  Compani/,  23  Front  Street,  Santa  Cruz. 
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LOS   ANGELES   FIELD   DIVISION. 

W.   Burling  Tucker.  Mining  Engineer. 

On  aeeount  of  luifinished  field  work  in  Imperial  and  Riverside 
counties,  publication  of  the  report  on  the  mines  and  mineral  resources 
of  these  two  counties  has  been  postponed  until  the  A[)ri!.  1926,  issue. 
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OIL  FIELD  DEVELOPMENT  OPERATIONH. 

By  R.  D.  Bush,  State  Oil  and  Gas  Super\'isor. 


From  Xoveniber  1,  1925,  to  : 
s  ready  to  drill : 


eluding  January  30,  1926,  the  following  i 


Sec.      Twp.    Range  Well  Xo 


FRESNO  COUN'TY: 

Mercantile  Crude  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Paragon  Oil  Co 

Premier  Oil  Co 

Bald  Mountain  Drilling  Co.. 


KERN  COUNTY: 

Belridge  Oil  Co 

Devils  Den  Products  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Vnion  Oil  Co 

CnionOilCo._ 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F-  Getty,  Inc 

Mendocino-Midway  Oil  Syn.. 

Oleo  FluoCo 

Safeway  Oil  Co... 

.Associated  Oil  Co 

Berry  &  Ewing 

California  Petroleum  Corp 

Calivada  Oil  Co 

E.  &  M.  Oil  Co 

E   &  M.  Oil  Co 


H   F   Emme 

H    F   Emme 

H   F.  Emme 

H   F.  Emme_ 

King  G.  Gillette 

King  G.  Gillette 

King  G.  Gillette 

Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co.. 
Honolulu  Consolidated  Oil  Co. . 
Honolulu  Consolidated  Oil  Co.. 
R   B.  Jackson  &  B.  L.  Todd.  _ 

Midland  Oilfields  Co.,  Ltd 

North  .\merican  Oil  Cons 

North  American  Oil  Cons 

Pacific  OU  Co 


Pacific  Oil  Co._ 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pan  .\merican  Petroleum  Co.. 
The  United  Oil  Co 


Coalinga 

13 

Coalinga 

36 

Coalinga 

63 

Coalinga 

64 

Coalinga 

116 

Coalinga 

122 

Coalinga 

137 

Coalinga 

18 

Coalinga 

30 

Coalinga 

131-X 

Belridge 

2 

Devils  Dill 

27 

Elk  Hills 

60 

Elk  Hills 

61 

Elk  Hills 

Elk  Hills  13 

Elk  Hills 

Elk  Hills  14 

Elk  Hills 

Grimes  2 

Kern  River 

Lehnhardt  3 

Kern  River 

Tegeler  2 

Kern  River 

1 

McKittrick 

3 

McKittrick 

2 

McKittrick 

3 

Midway 

15 

Midway- 

Gordon  1 

Midway 

3 

Midway 

16 

Midway 

17 

Midway 

1 

Midway- 

2 

Midway 

3 

Midway 

4 

Midway 

l-.A 

Midway 

1-B 

Midway 

2-A 

Midway 

31 

Midway 

33 

Midway 

51 

Midw-ay 

52 

Midway 

54 

Midway 

•iS 

Midway 

2 

Midwav 

horiibcr  B-4 

Midway 

31 

Midway 

33 

M  id  way 

3 

Midway 

16 

Midway 

17 

Midway 

49 

Midway 

.M) 

Midway 

52 

Midway 

52 

Midway 

.57 

Midway 

63 

Midway 

3 

Midwav 

2-A 

M  id  way 
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KERN  COUNTY— Continued. 

General  Petroleum  Corp 

King  CI.  Gillette 

.fiilian  Petroleum  Corp 

Midway  Northern  Oil  Co 

Pacific  Oil  Co.. - 

Little  Ten  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co.  _  . 

King,  Zier,  Kettlemau 

.Main  Oil  Co 

Milham  Exploration  Co 

Red  Rock  Oil  Co.,  Inc 

.     A.  G.  Schwarz 

.Sisson  &  Wisdom 

K.  C.  Wallace 

KINGS  COU.NTY: 
South  Coalinga  Oil  Co 

LOS  ANGELES  COUNTY: 

.Associated  Oil  Co 

.Associated  Oil  Co 

.Associated  Oil  Co 

Associated  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co.. _ 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co.. 

Pacific  Oi!  Co 

Pacific  Oil  Co 

Shell  Co 

Standard  Oil  Co 

Standard  Oil  Co _ 

Standard  Oil  Co 

.Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co .-- 

Standard  Oil  Co 

Standard  Oil  Co 

.Standard  Oil  Co 

.lohn  M.  Abrams 

.\branis  &  Everett 

.Viken  &  Delaney 

.7.  W.  .Alford 

Apex  Petroleum  Corp. — 
Cal  Mex  Oil  &  Refining  Co, 

Umpire  Petroleum  Corp 

.Associated  Oil  Co 

Bailes  &  Nail 

Bailes  &  Nail 

Barry  Oil  -Assn 

Barry  Oil  Assn 

Barry  Oil  Assn 

Beesemyer  &  Yerkes 

L.  Lee  Bernstein 

Bess  Oil  Co 

Bess  Oil  Co 

E.  L.  Blanton 

M.  L.  Boles,  Special 

Braly  N\lmber  Two 


Sec. 

Twp. 

Range 

32 

12 

23 

12 

11 

23 

32 

12 

23 

32 

12 

23 

30 

12 

23 

13 

29 

20 

27 

11 

20 

27 

11 

20 

13 

25 

19 

28 

27 

24 

10 

28 

23 

19 

30 

38 

25 

29 

26 

35 

29 

20 

7 

25 

20 

35 

24 

19 

_ 

., 

14 

7 

o 

14 

7 

2 

14 

7 

2 

14 

8 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

8 

2 

14 

17 

2 

14 

17 

2 

14 

8 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

16 

2 

14 

16 

2 

14 

7 

2 

14 

7 

2 

14 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

24 

13 

13 

13 

13 

13 

18 

12 

13 

13 

13 

13 

13 

13 

13 

13 

19 

12 

13 

13 

13 

13 

24 

13 

13 

13 

13 

13 

1 

Kern  Co. 

Lease  No.  2  21 
Kern  Co. 

Lease  No.  2  22 


Howard  Sisson  1 


Viokers  28 
Vickcrs  42 
Vickers  43 
Vickers  44 
10 
Baldwin  13 
Baldwin  14 
Baldwin  15 
Baldwin  23 
Baldwin  28 
Baldwin  35 


BatdiN 


36 


Rindge   15 

..A. Invest.  1  34 

,. A. Invest.  1  35 

J. A. Invest.  1  36 

^. A. Invest.  1  37 

,.A. Invest.  1  38 

..A. Invest.  1  39 

..A. Invest.  1  40 

..A. Invest.  1  41 

Storker  3 

Stoeker  4 

\'ickers  1  20 

Vickers  2     9 

I 


Chandlee  1 

Locke  36 

Jonte  1 


King  1 

1 

Bowles-CJriffith  1 


Sunset 
Sunset 
Sunset 
Sunset 
Sunset 
Temblor 

Wheeler  Hidge 

Wheeler  Ridge 


Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
liOng  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
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LOS  ANGELES  COUNTY— Cont 
Breslin,  Woodward  &  Sheedy 

E.  S.  Bruce 

Robert  Burns 

Bush- Voorhis  Oil  Co 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

J.  L.  Clark 

E.  E.  Combs  Business  Trust  No. 
E.  E.  Combs  Business  Trust  No. 

J.  ^L  Cooper 

Paul  L.  Cooper 

Cooper,  Schenck  &  Wallace 

Cooper,  Schenck  &  Wallace 

Courtney  Petroleum  Co 

E.  L.  Cragen 

E.  L.  Cragen 

Craig,  Burns  &  Co.,  Inc 

Craig,  Burns  &  Co.,  Inc 

Craig,  Burns  &  Co.,  Ine 

Craig.  Burns  &  Co.,  Inc 

Craig.  Burns  &  Co.,  Inc 

Craig,  Burns  &  Co.,  Inc.._ 

Craigen  &  Gray 

Joseph  B.  Dabney 

Joseph  B.  Dabney 

Davis  &  MacMillan  Co 

K.  8.  Deeds 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

L.  T.  Edwards 

Featherstone  &  Preston 

Featherstone  &  Preston 

Fred  F.  Fitch 

M.  A.  Fox 

Frankley  &  Andrews 

Frankley,  Andrews  &  Zellers 

Frankley,  Andrews  &  Zellers 

W.  F.  Gallagher  Trust 

Gem  Oil  Co 

B.  E.  Gerner. 

^  George  F.  Getty,  Inc 

K  George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

Gillespie  &  Broadway 

B' J.  P.  Harper 

PlLivriistrite  &  Baker 

Bn.iid.rsi.M  Petrok-um  Corp 

BH'Tiiltrsun  Petroleum  Corp 

■IIciKlLTson  Petroleum  Corp 

HHer wick  Interests 

k  Herwick  Interests 

R.  E.  Ibbetson 

George  W.  Johnson ... 


Sec. 

Twp. 

Range 

13 

4 

13 

IS 

4 

12 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

19 

4 

12 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

18 

4 

12 

13 

4 

13 

13 

4 

13 

29 

4 

12 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

19 

4 

12 

13 

4 

13 

13 

i 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

13 

4 

13 

Mo 


Fields  18 
Green  1 
Hilton  1 
Los  Cerritos 

Syn.    1 

Marquis  1 

tVedum-.Mdahl  1 

1 

E.  E.  Combs  4 

E.  E.  Combs  5 

1 

Cooper  I 


Delaney   13 

Delaney   15 

Delaney  22 

1 

O'Donnell  30 

Travers  1 


0 

Delaney   12 

Delaney  19 

Calahan  1 

'eatherstone  14 

'eatherstone  15 

Blinn  1 

Fox-O'Neil  1 

5 

1 

1 

1 

Bud  Gerner  3 

L.  B.  11 

L.  B.  12 

L.  B.   13 

1 

1 


vick  25 
vick  26 


Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 


Lor 


Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beacli 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Ijong  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
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Company 

Sec. 

Twp. 

Range 

Well  Xo. 

Field 

LOS  ANGELES  COVXTY— Cont. 

13 
13 
13 
13 
13 
IS 

13 
13 
13 
13 
24 
13 

13 
13 
19 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 
13 
13 
13 

13 

19 
18 
13 
18 
19 
13 
13 
13 
13 
13 
13 
IS 
19 
18 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 
13 
13 
13 
13 
12 

13 
13 
13 
13 
13 
13 

13 
13 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 
13 
13 
13 

13 

12 
12 
13 
12 
12 
13 
13 
13 
13 
13 
13 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

4 

Sam  Johnson  1 
.\msel  1 
C.  M.  &  XL  3 
Patton  & 

Avdell  1 
1 

3 
4 
3 
Kenney- 

Macratc  2 
1 

1 
McLachlen  1 
1 
1 
2 
3 
4 
1 
54 
3 
4 

6 
7 
8 
9 
McKeon- 

Cerritos  1 

Xorwood  1 

I,os  Cerritos  1 

Los  Cerritos  2 

Marine  Trust 

&  Savings 

Bank  1 
Marine  Trust 
&  Savings 

Bank  2 
Berry  1 
O'Donnell  49 
O'Donnell  51 
O'Donnell  52 
O'Donnell  54 
1 

3 
4 

9 
Bunny  1 

4 

6 

S 
3 
4 
76 
77 
78 
79 
SO 
82 
83 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

W  I   Lake                                   --     - 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

The  McKeoD  Oil  Co. 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

John  McXeice  and  J.  W.  Xard 

E.  J.  Milev 

Long  Beach 
Long  Beach 
Long  Beach 

E.  J.  Milev     _.. --- 

Long  Beach 

Miller*  McKinnis., 

Long  Beach 

Long  Beach 
Long  Beach 

Long  Beach 

Long  Beach 

I^ng  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Ixtng  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Repetto  Hills  Petroleum  Corp _. 

Repclto  Hills  Petroleum  Corp 

Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Rctsof  DrillinK  Co 

Long  Beach 
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LOS  AXGELES  COUNTY— Cont. 

J.  A.  Rhea 

Ring  Petroleum  Corp 

J.  T.  Robertson  Co 

J.  T.  Robertson  Co 

Royal  Oil  Co 

.Star  Petroleum  Co 

Walter  P.  Temple  Oil  Co 

W.  O.  Todd 

Transport  Oil  Co 

Tryon  &  Brain.. 

The  United  Oil  Co 

The  United  Oil  Co 

The  United  Oil  Co... 

The  United  Oil  Co 

The  United  Oil  Co 

The  United  Oil  Co.. 

The  United  Oil  Co 

The  United  Oil  Co 

W.  M.  C.  Syndicate... 

Weaver  Bros.  Drilling  Co 

Wheeler  &  O'Brien 

H.  L.  Whiston 

H.  L.  Whiston 

Wilshire  Oil  Co.,  Inc 

L.  V.  Wilson 

McGinley  Oil  Co 

St.  Helens-Riverside  Properties 

Standard  Oil  Co 

Standard  Oil  Co 

Superior  Oil  Co 

Barnsdall  Oil  Co 

Barnsdall  Oil  Co 

Walter  H.  Fisher  Corp 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

California  Petroleum  Corp 

General  Petroleum  Corp 

California  Petroleum  Corp 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 


C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  MO.  Co 

Wm.  E.  Garner 

General  Petroleum  Corp.. 

George  F.  Getty,  Inc 

Shell  Co 


Shell  Co.. 


Standard  Oil  Co 

California  Petroleum  Corp 

Burlingham  Petroleum  Corp.. 

D.  &B.OilCo 

Jeffrey,  Overton  &  Halfhill... 

Marland  Oil  Co 

Marland  Oil  Co 

Milham  Exploration  Co 

Milham  Exploration  Co 

Pan  .Vmerican  Petroleum  Co. . 


George  R.  Rider 12 

Rudd-.\smussen 


See.       Twp.     Range  Well  N 


1 

Long  Beach 

5 

Long  Beach 

3 

Long  Beach 

4 

Long  Beach 

1 

Long  Beach 

Colby   1 

Long  Beach 

1 

Long  Beach 

I 

Long  Beach 

15 

Long  Beach 

Lineberger  1 

Long  Beach 

3 

Long  Beach 

Cook  1 

Long  Beach 

Hass  1 

Long  Beach 

Lineberger  2 

Long  Beach 

Lineberger  3 

Long  Beach 

StakemiUer  1 

Long  Beach 

Tavlor  1 

Long  Beach 

Taylor  2 

Long  Beach 

1 

Long  Beach 

2 

Long  Beach 

Starr  1 

Long  Beach 

2 

Long  Beach 

3 

Long  Beach 

Wilshire  .A-1 

Long  Beach 

1 

Long  Beach 

24 

Montebello 

Monterey  11 

Montebello 

Baldwin  65 

Montebello 

Temple   16 

Montebello 

Manz   1 

Montebello 

O'Dea  8 

Rosecrans 

O'Dea  9 

Rosecrans 

15 

Rosecrans 

Howard  Park  13 

Rosecrans 

Padelford  3 

Rosecrans 

Rosecrans  7 

Rosecrans 

Wickham  2-A. 

Santa  Fe  Springs 

Santa  Fe  18-.A 

Santa  Fe  Springs 

Waldron  2 

Torrance 

Del  .Amo  29 

Torrance 

Del  .Amo  40 

Torrance 

Del  .\mo  46 

Torrance 

Del  .\mo  80 

Torrance 

Del  Amo  86 

Torrance 

Del  Amo  92 

Torrance 

2 

Torrance 

Carson  6 

Torrance 

Torrance  28 

Torrance 

Redondo 

Comm.  7 

Torrance 

Redondo 

Comm.  8 

Torrance 

Redondo 

Comm.  13 

Torrance 

Marble  Lease  2  6 

Torrance 

Seward- 

Rideout  4 

W  hittier 

Jeffrey  1 
Connolly  1 

Conroy  2 
Playa  del  Rey  2 
PaciBc 

1 
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Spc.      Twp.    Range 


MERCED  COUNTY: 
Henry  L.  Kuns--> - 

MOXTEREY  COUNTY: 

Associated  Oil  Co 

I  Jones  Oil  Co.  _ . 


ORANGE  COUNTY: 
Shell  Co 

Union  Oil  Co.- 

Union  Oil  Co 

E.  L.  Blanton 

Chiksan  Oil  Co 

Union  Oil  Co 

Julian  Petroleum  Corp.. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co _. 

Julian  Petroleum  Corp.. 
Julian  Petroleum  Corp.. 
Julian  Petroleum  Corp.. 
Julian  Petroleum  Corp.. 

J.  J.  Rekar ._ 

J.  J.  Rekar 

Sunland  Oil  Assn 


California  Petroleum  Corp.. 

California  Petroleum  Corp. . 

General  Petroleum  Corp 

S.  H.  Keoughan.  Trustee_  . 


Standard  OU  Co.. 


SAN  BENITO  COUNTY: 

Reorganized  Homestake  Divide  Mil 
ing  Co 


SAN  DIEGO  COUNTY: 

George  O.  MacGregor 

SAN  LUIS  OBISPO  COUNTY: 

Carissa  Oil  Co 

Kernlaf t  Petroleum  Co 

Fred  C.  Macomber 

Portland  Petroleum  Corp 

E.  K.  Potter 

SANTA  BARB.4.RA  COUNTY: 

Smith  &  Barmore 

J.  R.  Steele 

SANTA  CLARA  COUNTY: 
Alfred  Tinally 

SONOMA  COUNTY: 

Tom  Burger 


Orange  10 

Stearns  66 

Stearns  67 

Gaulden  1 

1 

McNally  1 

Farnsworth  1 

Bolsa  23 

Bolsa  24 

Huntington  .A  30 

Huntington  B  40 

Huntington  B  41 

Huntington  B  42 

Huntington  B  43 

Huntington  B  44 

Newland  1 

Mesa  4 

Strowbridge  A-1 

Mesa  5 

Strowbridge  B-1 


Richfield 

Cons.  11 
Yarnell  18 
Thompson  7 
Kraemer- 

Keoughan  1 
Yorba  Linda 

Group  9 
Plavan  1 


Brea  Olinda 
Brea  Olinda 
Brea  Olinda 
Coyote  Hills 
Coyote  Hills 
Coyote  Hills 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Newport 
Newport 
Newport 
Newport 
Newport 
Newport 
Newport 

Richfield 
Richfield 
Richfield 

Richfield 

Richfield 
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Sec.      Twp.    Range  Well  No, 


VENTURA  COUNTY: 

Calumet  Oil  Co 

J.  A.  Hess 

Surprise  Oil  Syn 

Surprise  Oil  Syn 

Surprise  Oil  Syn 

.Surprise  Oil  Syn 

Ruth  J.  Bishop- 

White  Star  Oil  Co 

Oak  Ridge  Oil  Co 

.Associated  Oil  Co 

.\ssociated  Oil  Co 

Bolsa  Chica  Oil  Co 

General  Petroleum  Corp 
Milham  Exploration  Co. 
Petroleum  Securities  Co. 

Shell  Co 

.Shell  Co 

Shell  Co 

Shell  Co 


15 

Bardsdale 

S 

Conejo, 

9 

Conejo 

10 

Conejo 

11 

Conejo 

12 

Conejo 

1 

Sespe 

20 

Sesije 

Willard   19 

So.  Moun 

Hartman  3 

Ventura 

Lloyd  27 

Ventura 

Hartman  1 

Ventura 

Notten  10 

Ventura 

Sexton  1 

Ventura 

Willett  1 

Ventura 

Edison  6 

Ventura 

Gosnell  18 

Ventura 

Gosnell  19 

Ventura 

Gosnell  20 

Ventura 
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SPECIAL  ARTK'LES. 

Detailed  techniciil  reports  on  special  snlijeets,  the  result  of  research 
work  or  extended  field  investijrations.  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California. ' 

These  special  articles  cover  a  wide  range  of  sub.iects  both  of  historical 
and  current  interest;  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  as  well  as  articles  intended  to  supply  practical  and 
timely  information  on  the  problems  of  the  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affectintr 
the  mineral  industry. 

THE  SO-CALLED  "MYSTERIOUS  WHITE  METAL." 
Fraxk   S.\KBORX,  Mineral   Technologist. 

For  at  lea.st  30  years  past,  reports  of  a  'mysterious  white  metal" 
have  come  to  the  State  Mining  Bureau  at  irregular  intervals,  from 
several  localities  in  California  but  particularly  from  the  'lava  beds" 
area  of  Modoc  and  Lassen  counties.  During  the  latter  part  of  1921. 
the  subject  was  given  special  attention  in  the  laboratory'  of  the  State 
Mining  Bureau  and  by  the  U.  S.  Bureau  of  Mines  Rare  and  Precious 
^letals  Experimental  Station  at  Reno,  Nevada. 

The  correspondence  and  the  conclusions  reached  at  that  time  were 
published  '  with  the  comment  that  they  "should  retire  the  ghost  of 
this  'mysterious  metal'  at  once  and  for  all  time."  On  the  contrary, 
however,  like  Banquo's  ghost  it  still  persists  in  periodically  reappear- 
ing. Only  re.ently.  the  writer  has  had  to  demonstrate  on  several 
occasions  that  there  is  nothing  either  mysterious  or  rare  or  new  about 
the  results  obtained.  For  this  reason  we  are  republishing  herewith 
the  correspondence  above  referred  to,  and  also  a  circular  just  to  hand 
from  the  U.  S.  Bureau  of  Klines  (,see  page  104). 

■■C.\LiKORM.\   State  iII^"I^G   Birkau 

San  Francisco,  Califoinia.  Febniarv  4.   1022. 
■Dr.  S.  C.  Li.nd. 

Supt.  U.   S.  Biiican  of  Mines  Experiment  Station. 
Keno,  Nevada. 

re   "white   metal"    investi,2ation  ; 

Dear  Sir:  "As  stated  in  our  letter  of  April  11,  1921.  this  subject  has  come  to 
the  attention  of  ihe  laboratory  of  the  State  lliniug  Bureau  at  various  times  during 
the  pa.st  twenty  years  or  more.  Until  recently  the  samples  submitted  came  entirely 
from  the  northern  end  of  the  state,  particularly  Lassen  and  Modoc  counties,  and 
they  have  invariabl.v  been  basic  igneous  rocks,  mainly  basalt. 

"In  no  ease  have  we  been  able  to  reduce  or  produce  any  'white  metal'  from  the 
materials  submitted.  Of  a  number  of  samples  investigated  and  analyzed,  it  was 
noted  that  the  material  usually  contained  roclc-forming  minerals  which  rendered 
the  rock  rather  easil.v  fusible,  also  the  element  titanium  was  present.  From  the 
behavior  under  these  tests,  our  present  chemist,  Mr.  Frank  Sanborn,  suggests  that  iu 
fusing  the  rocks  in  question  it  is  possible  that  a  piece  of  iron  coming  in  contact  witli 
(he   molten   mass   would   have   a   crude    iron-alloy    formed   on    the   surface — jwssibly 
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'rilE  so-cALi,Kn  "m vsTi;i(i(irs  wtiite  iwetm,.**  lOIi 

IVrni-sili.-dii    ur   ;i    c.uni.lcx    hTn.  :ill...v.       His   n.iirlnsi.ni    is    llinl    ilic    s.i  .nllnl    'ulnlc 

lal'   is  pl-dliMhlv   SMcIl   ;lll    :\\];\. 

■■II.'  also  IriiriK'cl  liiat  a  liicihi  nf  liis.  ,M  r.  C.  F.  SIi.two.mI.  ."i<i;!  Maikcl  sin'.'l. 
Sail  FraiK-isco.  spent  ciiiisidcTaliif  tiiiu'  anil  iniinr.v  in  ^'.y^H-2\.  invi'slisatins  tins 
iiiysliTioiis  metal,'  or  'wliile  niotal'  in  iiopps  Hint  lie  could  form  a  hard  steel  with 
acid-resistinK  propertii-s  siiilable  for  mine  pumps,  cyanide  filters,  etc.  The  rock 
lanie  friiiii  Modoc  CoiiiilA.  Califoiiiia.  'I'lii'  following  is  a  copy  of  a  coiii|dcle 
analysis  made  ..ii  this  iiialeiial  by   Waller  I,.  Cilison.  Oakland.  Cal.  : 

■■WAI.TI'.R   J,.   (illiSON, 

siiccessiu'   to 
Assay    OMi.e,    Clieiiii.al    Lalioralory. 

SL'-I    Wasllilmtoii    Sireet, 

Oakland.   Cal..   Septeinher   H',.    1!)2ft. 
■■'I'lic  Oliver  .Sherwood  ('onipany. 
.-i(i;!  .Market  street. 

Sau   Francisco.  California. 

"(iKNTLEMEN  :  A  sack  of  rock  deposited  hy  you  at  this  laboratory  for  analysis, 
furl  her  known   as   I.ah.   r,>MS2.   nave   the   following   results: 

Silica 44.50% 

Sulphur    -     "■-"  '    <'oiiiliined 

Iron    ^<-S--\       :isI''.S, 

Iron   oxide    (Fe.O,) !j.«j 

Iron    o.xide    (FeO) "■5-> 

Alumina    Kt.ol 

Lime    10-IKI 

Ma;;nesia    :5.S2 

■ntaniiiin  oxide   (TiO,) ^-W 

l'hus|,horic  acid O.ilO 

Water  (d   100  C 2.:«) 

Walrr  aiiove  100  C 2.00 

Totassium   oxide    (K,0) 0..57 

Sodium   oxide    (Na,©) f*!*' 

Carbonic  acid  gas   (CO.) Trace 

Nickel   Trace 

Total  99.r>4% 

(Si!,'Iiedl     WaI.TIOI!    L.     (IlllSON." 

■■Mr.  Sherwood  informed  our  .Mr.  Sanhoni  that  his  investigations  did  not  yield 
any  results  of  practical  value. 

"On  .several  occasions  diirinn  llie  [lasl  ei;;liteeii  iiionlhs  when  such  rocks  have 
come  to  the  State  Mining  Bureau  for  ideiitilication,  we  have  written  the  [larties, 
asking  for  a  sample  of  the  metal  said  to  have  been  reduced  ;  but  we  have  not  yet 
received  any  in  reply.  Recently,  however,  a  sample  was  brought  in  by  a  party  who 
had  become  'interested  in  the  mysterious  metal.'  He  had  a  generous  sample  of  the 
rock  and  .some  of  the  metal  <laimed  to  have  been  reduced  from  it.  This  metal 
resembled  the  skimmings  from  a  mass  of  molten  solder,  and  proved  to  consist  mainly 
of  lead  with  impurities  (apparently  tin.  copper,  etc.).  This  metal  could  not  have 
come  from  the  rock  that  was  suhmittcil  for  identification. 

■'Dr.  A.  S.  Eakle.  iirofessor  of  mineralogy.  University  of  California,  states  that 
in  the  summer  of  19].")  while  in  Mono  County,  California,  near  Topaz,  an  occurrence 
of  such  a  ■white  metal'  ore  was  rej>orted  to  him  and  that  he  gathered  some  samples 
of  the  rock  which  proved  to  be  ipiartzite  containing  pyrite.  His  informant  repeated 
his  experiments  in  Dr.  Rakle's  presence ;  and  although  not  as  successful  in 
ibtaining  an  actual  reduction  of  metal  as  in  his  i-eported  tests,  Dr,  Eakle  says  that 
llie  following  had  probably  occurred:  As  the  material  was  heated  in  a  black- 
smith's forge,  there  was  plenty  of  carbon  (coal  or  coke)  present  to  reduce  .some 
iron  from  the  pyrite.  The  iron  may  have  alloyed  with  some  silica  to  form  ferro- 
silicon.  or  with  .some  carbon  to  form  steel.  The  hole  made  in  the  shovel  in  the 
leported  tests  may  have  been  made  by  the  sul|ilnir  attacking  the  shovel  rendering 
S— 4372D 
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it   Inililc  at   tlie  |>()iiit  of  attack  or  the  for.se  blast  may  have  l>uined  a  hole  tlirough 
if   the   sliovol   was   worn   thin. 

"I'nder  soparatc  cover  avc  arc  mailing  you  samples  of  rocks  from  two  localities 
leceived  at  this  office  as  yielelins  the  "white  metal."  Needless  to  sa.v,  we  found  none 
such  in  either  sample.  As  our  laboratory  is  equipped  for  qualitative  work  only,  we 
are  limited  in  our  scope  when  it  comes  to  research  work. 

""We  will  appreciate  copies  of  your  report  when  you  have  completed  these  investi- 
gations. 

Very  truly  yours, 

( Signed  t   Fr,errcnER  Hamilton, 

State  Slineralogist." 

"DePABTME.NT   of   the    IXTKRIOl! 

Bureau   of   Mines 

Rare  and   Precious  Metals  Experiment    Station. 

Reno,   Nevada. 

February  10,  1922. 
•"Mr.  Fi-etcher  IIamiltox. 
State  Mineralogist. 

San  Francisco,  California. 

"De.ab  Sir:  I  am  very  much  indebted  for  your  letter  of  February  4th  on  this 
subject.  The  question  of  "white  metal"  has  also  been  brought  to  our  attention 
lepeatedly  during  the  past  several  .Tears. 

""At  one  time  in  Colorado  we  examined  very  carefully  a  specimen  of  rock  supposed 
lo  contain  "white  metal"  and  w-ere  unable  to  detect  anything  which  should  give  the 
projierties  alleged  to  iron.  Since  coming  to  Nevada,  we  have  reviewed  the  whole 
subject  very  carefully  with  the  Mackay  School  of  Mines,  and  consulted  other 
authorities.  The  consensus  of  opinion  seemed  to  be  that  there  was  nothing  in  the 
claims  whatsoever,  and  we  decided  that  the  problem  was  not  worthy  of  further 
investigation  and  made  no  publication  on  the  subject. 

""If  unusual  properties  are  imparted  to  iron  in  forging  it  in  the  presence  of  such 
rock  we  believe  that  they  are  due  to  the  heat  treatment  and  also  that  a  surface  alloy 
ma.v  be  formed,  as  suggested  by  Dr.  A.  S.  Eakle,  quoted  in  your  letter. 

'"We  do  not  propose  to  make  any  investigation  of  the  present  sample  from  Modoc 
County,  as  we  had  long  ago  decided  the  subject  does  not  merit  further  work,  and 
we  are  very  pleased  to  be  confirmed  in  this  view  by  your  opinion." 

Verv  tnilv  vours, 

(Signed)    S.  C.  LiND, 

Superintendent. 

THE  LEGENDARY  ""WHITE  METAL"  AND  ITS  '"ORE."* 
By  C.  W.  Davis.' 

"As  a  by-product  of  its  investigational  work,  the  Rare  and  Precious  Metals 
experiment  .Station,  at  Reno,  Nev..  of  the  Bureau  of  Mines,  is  from  time  to  time 
requesteil  to  identify  worthless  rocks  that  are  usually  submitted  in  good  faith  by 
prospectors,  miners,  and  others  who  think  the  rock  may  contain  elements  of  value, 
t'sually  a  cursory  inspection  or  a  few  simple  tests  is  all  that  is  necessary  to  reveal 
the  nature  of  the  barren  material,  and  the  finder  usually  accepts  the  bureau's 
statement  that  the  material  is  worthless.  Sometimes  it  is  not  so  easy  to  convince 
the  hopeful  searcher,  and  he  may  even  visit  the  Station  in  person  and  ask  to  be 
permitted  to  view  a  test,  or  even  to  demonstrate  the  qualities  of  the  "rare"  mineral 
that  he  has  found.  One  of  the  most  difficult  fellows  to  convince  is  the  seeker  of 
"white  metal." 

""There  is  a  legend  that  Mexicans  and  other  old  settlers  in  the  Southwest  knew 
of  an  "ore"  which  was  packed  around  pieces  of  iron  or  steel  that  they  wished  to  harden. 
The  metal  was  heated  in  a  wood  fire  in  contact  with  the  'ore'  and  "then  quenched 
in  water.     Axles  of  springless  wagons  so  treated  were  said  to  have  been  made  'glass 

*  Circular  Xo.  6000,  t".  S.  Bureau  of  Mines,  Dec.  1925. 

'Associate  Chemist;  Rare  and  Precious  Metals  Experiment  Sta.  (Reno.  Nev. ) 
Bureau  of  Mines.  Dept.  of  Commerce.  In  cooperation  with  Mackay  School  of  Mines, 
Univ.  of  Nevada. 
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li;\iil,'  and  to  wear  two  or  tluvo  limes  as. Ion;;  as  onlinary  axles  and  tires  so  treated 
were  destribed  as  'rinsins;  like  a  bell'  wlien  suspended  and  struck  witli  a  lianinier. 
This  action  was  said  to  lie  due  to  a  'wliite  metal'  lliat  was  extracted  from  the 
•ore'    and    alloyed    with    the    iron    hy    the    trealment. 

"Although  tins  slory  has  ne\er  been  shown  to  havi^  lind  any  fact  as  a  basis,  it 
appears  from  time  to  time  under  slightly  ditl'erent  guises.  As  a  result,  for  over  20 
years,  various  laboratories  at  different  times  have  received  many  kinds  of  rocks 
tdesignated  as  'ores')  which  have  been  claimed  to  give  remarkable  properties  to 
metals,  such  as  making  them  'glass  hard,'  extremely  tough,  or  resistant  to  corrosion. 
Many  of  these  rocks  are  basic  igneous  rock,  such  as  altered  diabase,  olivine, 
I  yroxenite,  obsidian,  basalt,  ampbibolite,  also  pyritic  quartzite,  aluminum  silicate, 
magnetite,  tourmaline,  sandstone ;  in  fact  almost  every  known  rock  is  represented. 
.Most  of  the  samples  come  from  California  and  Nevada,  but  nearly  all  western  States 
are  included. 

"The  claimant's  method  is  usually  to  heat  the  metal  in  contact  with  the  rock, 
supposing  that  a  'white  metal'  is  produced  from  the  'ore'  which  alloys  with  the 
metal  being  treated.  The  temperatures  used  have  ranged  from  200°  F.  to  that  of 
the  electric  arc.  The  favorite  heating  device  is  the  blacksmith's  forge.  The  extrac- 
tion of  the  'white  metal'  itself  (which,  it  was  said,  could  be  used  directly  in  forming 
an  alloy,  as  for  example  by  putting  a  little  on  a  knife  blade  and  heating  in  a  bunsen 
flame')  was  described  as  having  been  performed  in  some  cases  by  simply  melting  the 
'ore,'  in  others  by  melting  with  fluxes,  and  in  others  by  melting  with  fluxes  and  a 
I'cducing  agent. 

"The  bureau's  laboratory  at  Reno  has  in  the  past  few  years  received  various 
.samples  of  this  sort,  some  of  the  claimants  presenting  their  samples  in  person 
and  endeavoring  to  demonstrate  the  virtues  of  (heir  'process.'  As  was  to  be 
expected,  the  results  indicate  that  work  along  this  line,  and  money  put  into 
propositions  involving  the  'mysterious  white  metal'  and  its  'ore,'  would  be  wasted. 

"The  tests  by  the  bureau  and  other  laboratories,  following  the  claimant's  pro- 
cedures have  usually  shown  no  hardening  effect,  although  in  a  few  tests  some 
hardening  of  iron  or  steel  was  pi-oduced  due  either  to  case  hardening  from  heating 
I  he  metal  in  contact  with  carbon,  protected  from  oxidation  by  a  coating  of  flux,  or 
in  some  instances  to  the  formation  of  a  crude  silicon  alloy.  Many  ordinary  fusilile 
rocks,  and  even  fluxes  without  rock,  will  give  these  same  results.  The  claim  of 
'glass  hardness'  for  treated  metal  is  obviously  caused  by  hard  slag  sticking  to  the 
metal  being  mistaken  for  hardened  metal.  The  protection  of  the  treated  metal 
against  corrosion  was  improved. 

"A  certain  basis  for  confusion  lies  in  the  fact  that  some  rocks  when  mixed  with 
soda  (sodium  carbonate  or  bi-carbonate)  placed  in  a  crucible,  and  heated  in  a 
blacksmith's  forge,  give  white  pellets  of  very  pure  iron  which  are  not  readily 
attacked  by  acids,  leading  the  experimenter  to  believe  that  he  has  one  of  the 
platinum   metals. 

"For  example,  one  claimant  alleged  that  his  'ore'  when  powdered  and  sprinkled 
on  Norway  iron  and  heated  in  a  forge,  would  cause  the  surface  of  the  metal  to 
he  coated  with  a  lustrous,  glass  hard  noncorrodible  material,  and  the  iron  would 
change  to  steel.  A  treated  specimen  was  submitted  to  the  bureau  station  at 
Berkeley.  Cal.-  An  analysis  showed  the  ore  to  be  obsidian.  A  small  bar  ofl 
Norway  iron  was  packed  in  the  powdered  mineral  and  heated  electrically  above 
the  fusion  point  of  the  mineral  in  the  absence  of  carbon.  Tlie  submerged  part 
acquired  a  brilliant  silver-like  luster,  but  was  not  hardened  or  changed  in  any 
other  way.  The  effect  was-  apparently  nothing  more  than  a  thorough  cleansing 
of  the  surface,  which  no  doubt  would  be  less  corroded  than  a  surface  more  or 
less  coated  with  iron  oxide.  The  alleged  'glass  hardness'  of  the  submitted  speci- 
men was  shown  to  be  due  to  small  masses  of  the  fused  mineral  adhering  to  rough 
spots  on  the  surface  of  the  metal. 

"In  another  instance,  the  'ore'  was  basalt :  the  claimants  were  positive  of  the 
hardening  effect,  and  attempted  to  demonstrate  this  by  heating  quarter-inch  .square 
bars  of  Norway  iron  to  a  bright  red  In  a  forge,  dipping  them  in  the  powdered 
mineral,  and  repeating  the  process  until  the  end  of  the  bar  was  well  coated  with 
slag.  On  quenching  in  water  the  coated  portion  showed  a  lustrous  surface,  and 
on  twisting  the  bar  the  treated  part  proved  to  be  somewhat  hardened.  This, 
however,  was  found  to  be  due  to  case  hardening  caused  by  particles  of  coke  which 
were  held  in  contact  with  the  iron  by  coating  of  fused  mineral,  this  coating  also 

'  A  case  inve.stigated  at  the  Mackay  School  of  Mines. 
-  Investigated  bj'  L.  M.  Duschak. 
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excluded  i)xygeii.  Maur  other  eases  sinular  to  these  were  all  easily  explaiuoil, 
aud  lead  to  the  conclusion  that  the  claimants  were  mistaken  as  to  what  conld  \>c 
accomplished  l>y  the  "ores." 

"All  attempts  of  invt-stisatois  (o  extract  'wliite  metal'  from  'ore'  following  the 
directions  of  claimants,  have  usually  failed  to  yield  any  metal  whatever,  except 
when  the  treatment  called  for  the  Auxins;  at  high  temperature  with  charcoal  of  a 
rock  that  hapijened  to  contain  considerable  iron.  In  this  case  a  small  amount  of 
metallic  iron  was  reduced  from  the  iron  mineral  of  the  rock.  The  specimens  of 
the  "white  metal"  said  to  be  "melted"  from  the  "ore"  are  invariably  impure  metals, 
mostly  lead,  copper,  zinc,  and  iron,  or  simply  slag.  In  testing  some  of  these,  it 
was  found  that  the  lead  had  been  introduced  by  fluxing  the  rock  with  charcoal  in 
an  old  assay  crucible  that  had  contained  a  little  slag  high  in  lead,  the  slag  being 
reduced  and  lead  formed.  Lead,  copper  or  zinc  in  some  specimens  had  been  intro- 
duced as  impurities  in  the  fluxes  used  for  treating  the  "ore"  or  by  using  a  con- 
tainer in  which  they  were  present,  as  for  example,  zinc  from  galvanized  iron. 

""One  sample  of  pulverized  "ore"  (volcanic  rock)  was  claimed  to  produce  'white 
metal.'  by  melting  with  flux  in  an  electric  arc  with  carbon  electrodes,  that  would 
harden  steel.  Iron,  and  copper.  A  test '  of  this  method,  using  a  carbon  ladle  as 
container,  showed  the  "white  metal"  to  be  iron. 

""Another  claimant  stated  that  "white  metal"  conld  be  produced  b.v  fusion  in  a 
carbon  ladle  as  described  above,  also  by  reduction  in  crucibles  using  flnxes  and 
carbon.  The  metal  was  said  to  harden  copper  or  brass  and  to  mako  cast  iron 
malleable.  In  addition  to  the  ladle  test "  the  rock  was  reduced  in  clay  crucibles 
by  fluxing  with  soda  and  borax,  with  and  without  the  addition  of  carbon.  Without 
carbon  no  metal  was  produced.  With  carbon  a  small  amount  of  metallic  iron, 
contained  in  the  original  ore,  was  produced. 

""In  several  other  instances,  the  only  metal  produced  from  the  'ore'  proved  to 
be  iron  reduced  from  the  rock  by  heating  with  carbon.  Many  samples  of  metal 
claimed  to  have  been  produced  from  "ore"  were  lead  which  had  been  introducetl 
during  "extraction'  of  the  metal  either  through  impure  fluxes,  or  by  reducing  lead 
from  the  slag  retained  in  old  assay  crucibles  that  had  been  used  by  the  claimants  . 
in  making  the  tests. 

"A  metal,  said  to  be  extracted  from  what  proved  to  be  a  basic  igneous  rock, 
was  found  to  be  impure  lead  with  a  little  tin  and  copper,  and  resembled  skimmings 
from  molten  solder."  Another  metal  was  found  to  be  impure  lead.'  which  the 
client  admitted  ma.v  have  come  from  the  forge  where  babbit  had  been  spilled. 
StiU  another  was  practically  pure  lead  reduced  from  the  fluxes  used.^ 

""White  metal  said  to  be  produced  frxim  a  rock  that  was  limestone  was  found 
to  be  zinc,  which  probably  came  from  a  galvanized  can  that  the  claimant  had 
used.  Various  rocks  claimed  to  have  "white  metal"  virtues,  said  to  be  due  to 
platinum,  vanadium,  uranium,  or  some  other  rare  metal,  did  not  contain  these 
metals,  or  cnly  slight  traces,  but  were  simply  good  fluxes  and  cleaned  iron  just  as 
any  good  flux  will,  and  had  no  power  in  themselves  to  alter  the  properties  of  the 
iron.  Any  hardening  action  was  probabl.v  due  to  case  hardening  of  the  iron  by  the 
coal,  coke,  wood,  or  other  fuel  used,  or  by  carbonaceous  matter  in  the  rock.  In 
one  instance  it  was  found  that  when  the  pulverized  "ore'  (basalt  I  was  heated 
as  requested,  in  contact  with  iron  in  an  electric  arc,  the  iron  became  hard,  because 
it  had  been  partly  converted  to  a  crude  alloy  of  iron  and  silicon.  Also,  a  piece 
of  iron  on  repeated  dipping  in  a  iwwdered  'ore"  as  directed,  quenching,  and  cooling, 
had  a  hard  lustrous  surface.  This  was  undoubtedly  due  to  case  hardening  from 
heating  in  contact  with  the  coke  in  the  forge,  protected  from  oxidation  by  a  coating 
of  slag.  Small  pieces  of  slag  attached  to  the  metal  submitted  by  the  claimant 
scratched  glass.     The  same  results  were  obtained  by  a  flux. 

"A  ca.se  in  which  the  claimant  found  a  coating  of  'white  metal'  on  the  outside 
of  an  iron  ladle  used  to  flux  his  "ore"  was  investigated.  The  "white  metal"  was 
found  to  be  slag.'  Other  cases  where  the  'white  metal"  was  said  to  have  'eaten'  its 
way  through  an  iron  shovel  and  plated  out  on  the  edges  of  the  hole  were  studied." 
The  hole  was  caused  by  sulphides  in  the  "ore'   which  reacted  with   the  iron  of  the 


'  Investigator,   C.  C.  Anthony,   San  Francisco,  Cal. 
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'  Analyst,  Fletcher  Hamilton,    State  Mineralogist.   San  Francisco.   Cal. 

*  -Ajialyst,  A.  A.  Hanks,  chemist,  assayer  and  metallurgist,  San  Francisco.  Cal. 
'  W.  ll  Piers,  assayer  and  chemist.  Denver,  Colo. 
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sliovi'l  ami  made  it  brittle,  and  by  'burning'  with  the  forge  blast.  The  'platins' 
was  the  result  of  the  cleansing  action  of  the  flux  which  left  the  iron  bright  and 
silver-like. 

"In  sum,  it  ma.v  be  said  that  all  authentic  tests  have  given  results  that  may  be 
Ihoroughly  explained  b.v  the  u.sual  propertie.s  of  the  materials  used.  One  is  forced  to 
conclude,  therefore,  that  the  various  unsubstantial  claims  that  have  been  made 
were  due  to  careless  tests,  to  erroneous  conclusions  from  these  tests  or  to  an 
attempt  to  defraud. 
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ADinNISTRATIVE  DIVISION. 

Walter  ^V.  Bradley,  Deputy  State  Mineralogist. 
Hydraulic   Mining  Commission. 

By  an  act  of  the  legislature  (Chap.  207,  Stat.  1925.  introduced  by 
Assemblyman  H.  C.  Cloudmau  of  Berkeley)  a  commission  was  created 
consisting  of  the  State  Mineralogist  and  the  Surveyor  General  to 
investigate  the  possibilities  and  the  feasibility  of  resuming  hydraulic 
mining  of  gold-bearing  placer  gravels.  A  report  of  their  findings  is  to 
be  made  to  the  legislature  at  its  forthcoming  session  in  1927. 

Personnel. 

Mr.  Arthiir  Jarman.  mining  engineer,  has  been  engaged  as  'secre- 
tary' and  engineer  for  the  Hydraulic  Mining  Commission  to  carry  on 
the  field  surveys  in  connection  with  this  investigation. 

Obituary. 

William  Irelau.  Jr..  State  iline'ralogist  of  California  from  June  1. 
1886.  to  May  1893.  passed  away  at  his  home  in  Berkeley,  on  Novem- 
ber 9.  192.5.  at  the  age  of  85  years.  The  original  State  Mining  Bureau 
Act  was  approved  April  16.  1880.  and  a  supplemental  act  was  passed 
in  March.  1885,  providing  for  the  appointment  of  a  Board  of  Trustees 
to  have  direction  and  control  of  the  Bureau,  ilr.  Irelan  was  appointed 
by  the  Governor  as  a  member  of  the'  first  board  assembled  under  that 
act.  and  the  foUowinsr  year  was  appointed  State  ^lineralogist  on  the 
resignation  of  Mr.  Henr^-  G.  Hanks,  the  first  to  occupy  that  office 
under  the  original  act  of  1880.  Mr.  Irelan  was  born  in  Delaware,  and 
was  educated  in  England  and  Germany,  in  which  latter  country  he 
was  married  in  1869.  He  is  siurived  by  his  wife.  Mrs.  Linna  Y. 
Irelan,  and  a  sister,  Mrs.  S.  T.  Sniffin. 

During  Jlr.  Irelan  "s  incumbency  as  State  Mineralogist,  the  follow- 
ing reports  were  published :  Report  TI.  Part  2 :  YII.  VIII.  IX,  X.  XI. 
Bulletin  No.  1. 

New  Publications. 

During  the  quarterly  period  covered  by  this  issue,  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Bulletin    Xo.    79.      'ilagTiesite    in    California,'    by   Walter   W.    Bradley.      Cloth  bound : 

147    pages,    and    illustrated    with    62    half-tone   plates   and    11   line-cut   drawings 

(including  maps).     Price  $1  postpaid. 
Bulletin    Xo.    9_6.      •California   Mineral   Production    for   1924,'   by   Walter  W.    Bradley. 

Paper.    1<4   pages,   and    illustrated   with   11    half-tone   plates   and   1    line   map. 

Distributed  without  charge. 
Mining  in  California  (quarterly).  October.  1925.  being  Chapter  4   (completing  volume) 

of   State   Mineralogist's    Report    XXI,    and    containing   the   Index    for   the   year. 

Price  25  cents. 
Summary   of   Operations,    California   Oil    Fields:   Vol,    11,    Xos.    1,    2,    3,    and    4,   July, 

Aug^ist,  September,  and  October,  1925,  respectively. 
Commercial  Mineral  Xotes  :  Xos.  32,   33,  34,  Xovember-January   (inc.).     These  'notes' 

carry  the  lists  of  "mineral  deposits  wanted'  and  'minerals  for  sale,'  issued  in  the 

form  of  a  mimeographed  sheet,  monthly.     It  is  mailed  free  of  charge  to  those  on 

the  mailing  list  for  llining  in  California.' 

Mails  and  Files. 

The  Bureau  maintains  in  addition  to  its  correspondence  file  and 
the  library,  a  mine  report  file  which  includes  repoi'ts  on  some  7500 
miues  and  mineral  properties  in  California. 

During  the  period  covered  by  this  quarterly  report,  there  were  3750 
letters  received  and  answered  at  the  San  Francisco  office  alone,  cover- 
ing almost  every  phase  of  prospecting,  mining  and  developing  mineral 
deposits,  reduction  problems,  and  marketing  of  refined  products. 


DIVISION   OP   MINERALS   AND   STATIS^TICS.  !<)!> 

DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  ^Museum,  Laboratory. 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
Estimate  of  1925  Output. 

CALIFORXIA'S    MINERAL   PRODUCTION    IN    1925    AGAIN   BREAKS 
RECORD. 

The  total  value  of  the  mineral  production  of  California  for  the  year 
1!)2.5.  just  closed,  is  conservatively  estimated  to  have  been  approximately 
!)<422,974,500.  This  is,  in  part,  detailed  in  the  tabulation  below;  but. 
as  there  are  sixty  mineral  sub.stance's  on  California's  commercial  list, 
it  i.s  impractical  at  this  early  date  to  obtain  anything  approaching 
detiiiite  figures  on  other  than  the  more  important  items.  The  blank 
report  forms  are  being  mailed  out  to  the  operators  in  all  mineral  lines, 
and  the  date  of  publication  of  the  final  and  complete  report  will 
depend  upon  the  promptness  of  tlieir  replies. 

The  estimated  total  of  $422,974,500  is  an  increase  of  more  than 
.$48,000,000  over  the  1924  production  which  in  turn  surpa.ssed  the 
previous  record  value  of  the  year  1923.  This  increase'  is  due  mainly 
to  petroleum,  and  in  part  also  to  cement.  Reports  at  hand  indicate  an 
increase  of  at  least  2,000,000  barrels  of  crude  oil  in  1925  over  the 
1924  yield,  making  a  total  of  231,000,000  liarrels  (in  round  numbers). 
Assigning  an  average  value  at  this  early  date  before  reports  are  in 
hand  givinii'  results  of  the  actual  sales  figures  is  not  an  easy  task 
because  of  the  wide  variations  in  grades,  and  the  price  changes  which 
have  been  posted  during  the  year.  Approximately  85  per  cent  of 
tlie  crude  oil  produced  in  California  in  1925  was  above  20°  Baume, 
some  of  it  ranging  as  high  as  50°  B. ;  while  the  low-grade  oil  ranged 
down  to  9°  B.  Prices  were  raised  on  February  4,  1925,  from  $1  to 
.$1.25  per  bbl.  for  the  lower  grades,  and  from  $1.85  to  $2.40  per  bbl.  for 
the  highest  grades,  with  the  intermediate  grades  in  proportion.  These 
prices  governed  until  September  22d.  when  a  reduction  was  posted  on 
a  graduated  scale  according  to  fields:  then  another  drop  October  27th, 
giving  a  price  range  of  75('  to  $2.30  per  barrel,  the  decreases  for 
the  most  part  being  on  the  low-gravity  fuel  grades.  This  has  resulted 
in  a  curtailment  of  production  from  the  low-gravity  wells,  so  that 
on  December  1st  there  was  a  "shut-in  capacity"  of  approximately 
61,000  barrels  per  day  total.  Weighting  the  above  facts,  witli  the 
(|uantities  by  grades  and  prices,  we  have  taken  an  average  value  of 
$1.39  ])er  barrel  as  at  least  a  conservative  estimate  for  the  1925  yield 
of  petroleum  in  California. 

Receipts  of  bullion  at  the  mint  and  smelters  show  only  a  slight 
decrease  in  the  gold  yield  for  1925.  That  the  decrease  was  not 
greater  as  a  result  of  a  smaller  yield  from  some  of  the  larger  quartz 
mines  and  from  copper  ores,  is  due  to  an  increased  recovery  by  the 
gold  dredges.  There  was  a  decreased  output  of  silver  from  the  Rand 
district  and  from  copper  ores,  which  was  in  i)art  offset  b.v  increased 
shipments  of  lead  ores  yielding  a  total  of  ai)proximately  7,000,000 
pounds  of  lead  (being  2,000,000  pounds  more  tlian  1924).  Copper 
shows  a  drop  of  around  6,000,000  pounds  in  amount ;  with  zinc 
increasing  nearly  three-fold.  Lead  and  zinc  prices  maintained  high 
levels  during  the  year,  averaging  8.99^  and  7.54^*  per  pound,  respec- 
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tivel}'.  Copper  avei-awed  14. l^*  per  pound  and  silver  69.07^  per  fine 
ounce.  Quicksilver  prices  advanced  materially  during-  1925,  but  this 
did  not  result  in  increased  yield. 

As  the  demand  for  building-  materials  contiiuied  active  during  1925, 
nearly  all  items  of  the  structural  group  -will  show  increased  quantities 
and  total  values,  especially  cement,  brick,  hollow  building  tile,  crushed 
rock,  sand  and  gravel.  Magncsite  sliiiimcnts  decreased  slightly,  thonuh 
the  prices  remained  practically  on  a  level  with  1924.  There  wen'  no 
notable  changes  reported  in  the  general  status  of  the  miscellaneous 
'industrial'  group,  nor  among  the  salines. 

The  estimated  quantities  and  values  for  1925  arc  tabulated  as  follows: 
jfhS.OOO.OCK)  gold. 

2,141,000    (3.1(X>,0(X)  fine  oz.)   silver. 
0.486,000   (40.000.(XXt  lb.)   copper. 
r,29..3O0   (7,000,000  lb.)  lead. 
652,200   (8.650,000  lb.-)  zinc. 
30,000  iron  and  manganese  ores. 
619,000    (7,750  flasks)   quicksilver. 
30.000   (250  fine  oz.)   platinum. 
.320,000,000   (f2L31 .000,000  bbl.)    petroleum. 
15.000,000   (210.000.000  M.  cii.  £t.)    natural  sas. 
25.000.000   (12.500.000  bbl.-)    cement. 
1(i..500.000  cruslied  rock,  sand  and  gravel. 
]0.<Xm,000  brick   and  hollow  building  tile. 
,S.S7.000   (6.5,700  tons)  magnesite. 
2,000,000  other   structural    materials,    including   grnnili'.    el    al. 
5.500,000  miscellaneous    'industrial'    minerals. 
4,.500.000  salines    ( including  borates,  jxilasli,  salt,  el   al). 


$422,974,500  total   valur 


MUSEUM. 


The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America ;  and  contains  not  only  specimens  of  most  of  the  known 
minerals  found  in  California,  but  much  valuable  and  interestinu' 
material  from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as 
well  as  by  those  who  utilize'  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  Inisiiiess  men. 
and  prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its 
practical  use  in  the  economic  develo|)ment  of  California's  minei-al 
resources,  the  collection  is  a  most  valuable  educational  asset  to  tlie' 
state  and  to  San  Francisco. 

LABORATORY. 

Frank   Sanborn.   Mineral  Technologist. 

The  production  of  cla.ys  and  other  aluminum  silicates  is  increasing 
each  year  in  California,  and  in  all  probability  many  new  deposits 
of  clay  and  possibly  deposits  of  andalusite  and  cyanite  will  be  dis- 
covered as  the  state  becomes  more  thoroughly  prospected. 


DIVISION   OF   MINEKALS   AND   STATISTICS.  Ill 

Diiriug-  1924,  417,828  tons  of  pottery  clay  and  5290  tons  of  clays 
of  the  montmorillonite  group  were  produced,  the  latter  being  utilized 
as  a  substitute  for  fuller's  earth. 

The  clays  of  the  montmorillonite  lii-oup.  although  not  suitable  for 
pottery  products,  are  being  used  in  the  preparation  of  some  soaps;  and 
when  these  clays  have  the  properties  of  clarifying  oils  to  the  satis- 
faction of  the  refiners  they  are  used  as  fuller's  earth.  When  the' 
peculiar  properties  of  the  montmorillonite  clays  are  more  fully  known, 
more  uses  may  be  found  for  them.  The  fact  that  most  of  the  mont- 
morillonite clays  are  attacked  b>-  hot  sidphuric  acid,  the  alumina 
going  into  solution,  is  interesting  and  may  lead  to  the  discovery  of 
new  and  important  uses  for  these  aluminum  silicates.  The  alumina 
can  be  i^recipitated  as  an  oxide  from  the  sulphuric  aci<l  solution  by 
adding  a  solution  of  tannic  acid. 

Many  samples  of  clays  ami  kaolinized  rocks  are  received  at  the 
laboratoiy  of  the  .State  Mining  Bureau,  but  usually  it  is  not  possible 
to  give  the  sender  an  entirely  satisfactory  report  for  the  reason  that 
the  producers  of  clay  products  and  the  oil  refiners  decide  mainly  by 
practical  tests  whether  a  clay  is  satisfactory  for  their  particular  pur- 
pose. The  Livermore  Fire-brick  Company  is  interested  in  all  cla\'s 
that  have  a  very  high  fusing  point  regardless  of  plasticity.  Po.ssibly 
other  manufacturers  who  are  interested  in  clays  could  give  an  idea 
of  what  variety  they  are  interested  in,  and  in  this  way  be  informed 
when  a  clay  that  may  meet  their  needs  is  received. 

A  total  of  1134  samples  were  received  and  determined  during  the 
tlu-ee  month  period  covered  by  this  report.  A  .sample  of  pink  andalusitc 
from  near  the  Julian  Disti-ict  in  tSan  Diego  County  was  one  of  those 
received  having  a  mineralogical  and  possibly  a  commercial  value. 
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LIBRARY. 

Forest   L.    Campbell,    Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industrj'  is  eon.stantl.v 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  .just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Piles  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  publLshed  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL   PUBLICATIONS   RECEIVED. 

Governmental. 

U.  S.  Geological  Sun-e.v : 

Forty-sixth   Annual    Report    of   the    Director   of   the    Geological    Surve.v    to   the 

Secretary  of  the  Interior  for  the  fiscal  year  ended  .Tune  30,  102.5. 
Professional  Paper  136 — The  Flora  of  the  Ripley  Formation.     By  E.  W.  Berry. 
Water  Supply  Paper  561 — Surface    Water     Supply     of    the     United     States — 

Part  I,  North  Atlantic  Slope  Drainage  Basin. 
Water  Supply  Paper  547 — Lower  Mississippi  River  Basin. 
Water  Supply  Paper  556 — 'Water  Power  and  Flood  Control  of  Colorado  River 

Below  Green  River,  Utah.    By  E.  C.  La  Rue. 
Water  Supply  Paper  .560-D — Preliminary    Report    on    the    Geology    and    Water 

Resources  of  the  Mud  Lake  Basin.  Idaho.     By  H.  T.  Steams. 
Mineral  Resources  of  the  United  States : 

Arsenic  in  1924. 

Fluorspar  and  Cryolite  in  1024. 

Carbon  Black  Produced  from  Natural  Ga.s  in  1024. 

Graphite  in  1924. 

Feldspar  in  1924. 

Potash  in  1924. 

Platinum  in   1924. 

Petroleum  in  1923. 

Phosphate  Rock  in  1924. 

Magnesium  and  Its  Comijounds  in  1924. 

Clay  in  19214. 

Salt.  Bromine  and  Calcium  Chloride  in  1024. 

Slate  in  1924. 
Bulletin  767 — Geology    and    Coal    Resources   of    tlio    Gallup-Zuni    Basin.    New 

Mexico.     By  J.  D.  Sears. 


LIBRARY. 
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Bulletin  771— Ore  Deposits  of  the   Saddle  Mountain  and  Banner  Mining  Dis- 
tricts. Arizona.     By  C.  P.  Ross. 
Bulletin  77.3— Mineral  Resources  of  Alaska  in  1923.    By  A.  H.  Brooks. 
Bulletin  774— The  Copper  Deposits  Near  Salmon,  Idaho.     By  Clyde  P.  Ro^. 
Bulletin  777 — Pre-Cambrian   Rocks   of  Gunnison   River,   Colorado.     By   J.   F. 

Hunter.  ,.       c.  1 

Bulletin  778— Cbemistrj-  of  Deposition  of  Native  Copper  from  Ascending  bolu- 

tions.     By  R.  S.  Wells. 
Bulletin  7S0-B — Geology  of  a  Part  of  Western  Texas  and  Southeastern  New 

Mexico.     By  H.  W.  Hoots, 
r.  S.  Bureau  of  Mines: 

Technical  paper  320— The  Bureau  of  .Mines  Or.sat  Apparatus  for  Gas  Analysis. 

Bv  A.  C.  Fieldner. 
Technical  Paper  367 — Value    of   Bituminous    Coal    and    Coke    for   Generating 

Steam  m  a  Low  Pressure  Cast-iron  Boiler.     By  C.  E.  Augustine. 
Technical  Paper  343 — Georgia   and   Alabama   Clays   as   Fillers.     By.    W.   M. 

Weigel. 
Technical  Paper  3&S — Paraffin  Wax  and  Its  Properties.    By  L.  D.  Wyant. 
Technical  Paper  369— Mechanical   Safeguards  in   Rotary   Drilling.     By  H.   C. 

Miller. 
Technical  Paper  372 — Silicosis  Among  Miners.     By  R.  R.  Sayers. 
Technical  Paper  3SS— Coke  Oven  Accidents  in  the  United  States.     By  W.  \\ . 

Adams.  ,      t^     1     • 

Technical  Paper  .346— Properties   of   Typical    Crude   Oils    from    the    Pro<luciP',' 

Field-s  of  the  Western  Hemisphere.     By  A.  .T.  Kreamer. 
Bulletin  No.  2.36 — Plastic  Magnesia.     By  O.  C.  Ralston. 
Bulletin  No.  2.56 — Garnet.    Its   Mining,   Milling   and    Ttilization.     By   W.   M. 

Myers. 
Bulletin  No.  257— Review  of  Safety  and  Health  C:onditions  in   the  Mines  at 

Butte.     By  G.  S.  Rice. 
Reports  of  Investigations :  .  -,r..To  01 

Serial  No.  2700— Consumption    of    Reagents    T'sod    in    Flotation,    l.>_.j— 4. 

Bv  Thomas  Varley.  „    „    _         „    „ 

Serial  No.  2710— Gas  Hazards  in  Street  Manholes.     By  S.  H.  Katz,  h..  G. 

Meiter,  and  J.  J.  Bloomfield. 
Serial  No.  2711 — Falls  of  Roof  and   Coal   in   Bituminous  Coal   Mines.     By 

W.  W.  Adams. 
Serial  No.  2712— Temperature  Control  System  for  Dressing  and  Tempenns 

Fishtail  Bit,s.     By  Charles  H.  Shapiro. 
Serial  No.  2713 — Coal  Mine  Fatalities  in  September.  192.5.  By  W.  W.  Adams. 
Serial  No.  2714 — Consumption  of  Explosives  in  September,  1925.     By  W.  W. 

Adams. 
Serial  No.  2715— Consumption   of  Explosives   in  August.  192-0.     By  W.   W  . 

Adams. 
Serial  No.  2716— Coal  Mine  Fatalities  in  October,  1925.    By  W.  W.  Adams. 
Serial  No.  2717 — Consumption  of  Explosives  in  October,  19K.     By  W.  W. 

Adams. 
Serial  No.  271S— Diatomaceous  Earth   (With  Special  Reference  to  Nevada). 

By  C.  W.  Davis. 
Serial  No.  2719 — Gas  Mask  for  Protection  in  .\ir  .\gainst  all  Gases,  Vapors 

and  Smokes.     By  A.  C.  Fieldner,  S.  H.  Katz,  H.  W.  Frevert,  and  E.  G. 

Meiter. 
Serial  No.  2720 — List  of  Permissible  Mining  Equipment. 
Serial  No.  2721 — Evaporation  Losses  of  Gasoline  in  the  Refinery.     By  Lud- 

wig  Schmidt. 
Serial  No.  2722 — Coal  Mine  Fatalities  in  November,  1925.   By  W.  W.  Adams. 
Serial  No.  2723 — Consumption  of  Explosives  in  November,  1925.     By  W.  W. 

Adams. 
Information  Circulars : 

Circular  No.  6000— The  Legendary  '-White  Metal"  and  Its  "Ore."     By  C.  W. 

Davis. 
U.  S.  Coast  and  Geodetic  Suney :  Triangulation  in  Maryland. 
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Smithsonian  Institution  : 
Annual  Report  for  1924. 

Report  on  the  International  Exchange  Service  for  1925. 
National  Research  Council :  Researches  in  Sedimentation  in  1924. 
V.  S.  Army  :  Annual  Report  of  the  Chief  of  Engineers.  192-5. 
Federal  Power  Commission :  Fifth  Annual  Report.  1925. 
Mint :  Annual  Report  of  the  Director.  1925. 
U.  S.  Department  of  Commerce :  Annual  Report  of  the  Director.  V.  S.  Coast  and 

Geodetic  Suney  for  the  Fiscal  Tear  ended  June  30,  1925. 
Alberta,  Scientific  and   Industrial  Research   Council  of — Report  14.   Analyses  of 

Alberta  Coal. 
Argentina,  Ministerio  de  Agrieultura  de  la  Xacion : 

Pnblication     5 — Slemoria  de  la  Direccion  General  de  Minas. 
Publication     6 — Informe    sobre    la    Existencia    de   Mineral   de   Hierro   en    Los 
Alrededores  Mayires  de  Potrerillos  ,v  Cachu8ta  en  la  Prorincia  de  Meudoza. 
By  Roberto  Beder. 
Publication     7 — Sobre   los  Ra?gos   Principales   de  la   Glaeiacion   Actual  en   la 

Isla  Laurie-Augusto  Tapia. 
Publication     S — Sobre  la  Esmctura  Tectonica  de  las  Capas  Pctrolifer  as  en  el 

Oriente  del  Territorio  del  Nauquen.     By  J.  Keidel. 
Publication     9 — Memoria  de  la  Direccion  General  de  Slinas  en  1923. 
Publication  10 — Informe    Geologico    Preliminar    sobre    el    Tacimiento   de    Mag- 

netita  de  la  Mina  "SarrMinto"  Region  de  Characate  Sierra  de  Cordoba. 
Publication  11 — ^Algunas    Observaciones    sobre    el    Tacimiento   de    ilineral    de 
Hierro  de  la  Mina  "Romay"  cerca  de  Albigasta.  Provincia  de  Catamarca. 
Great  Britain  Geological  Surrey : 
Geological  Sheets : 
Romford. 

Marlborough.  ^ 

Map  of  the  British  Isles. 
Scotland. 

Vertical  Section  Sheet. 
The  Geology  of  the  Country  around  Birmingham. 
The  Geology  of  the  Country  around  Romford. 
Scotland  Geological  Surrey : 

The  Geology  of  the  Country  around  Golspie.  Sutlierlandsliire.     By  H.  H.  Read. 
Economic  Geology  of  the  Ayrshire  Coalfields.  Area  I — Dairy  Saltcoats,  Kilwin- 
ning and  Kilmaurs.     Area  II — Kilmarnock  Basin. 
The  Geology  of  the  Glasgow  District. 
South  Australia  : 

Annual   Repiort  of  the   Director  of  Mines  and   Government   Geologist  for  1924. 
Department  of  Mines :  Xo.  42 — Slining  Review  of  the  year  ended  June  30,  1925. 
Transvaal  Chamber  of  Mines  :  35th  Annual  Report.  1924. 
Transvaal  Economic  Wage  Commission : 

Statement  1 — Evidence   of   the    Gold    Producer's    Committee    of    the    Transvaal 

Chamber  of  Mines. 
Statement  3 — The    Procedure       by   AVhich    Wage    Rates    .\re    Settled    and    tlie 

Influence   of   Public   Wage   Regulation    Upon    Industrial   Development. 
Statement  3 — The  Terms  of  Reference  to  the  Commission. 
Statement  4 — The   Effect   of   Wage   Rates   Upon    the   Distribution    of   Labour 

Between  Different  Occupations. 
Statement  5 — To  Consider  the  Effect  of  Different  Wage  and  Labour  Policies 
Upon  the  Opportunities  at  a  Wage  Compatible  With  a   Civilized   Standard 
of  Life. 
American  Institute  of  Mining  and  Metallu.-gical  Engineers: 
Transactions  Vol.  LXXI. 
Transactions  Vol.  LXXII. 
Australian  Museum,  Records  of  the — Vol.  XIV.  Xo.  4. 
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liiitisli  Miisouni : 

(Jiiiili'    lo    tlic>    Fossil    ri.iiils    in    llir    n.-p.iitm.-iil    i.l'    Ci'oln-.v    :iii(l    I'mImi'i.iKoIi.s.v. 

All  Iiitrmliietioii  tu  tlip  Sliiil.v  ol'  MiuiTuls. 
California  Aeademy  of  Scieuoes :   Vol.  XIV,  Nos.  1   to   17. 
International  Geological   Congress:   XIV   Scs.sion   Siiain   I'.lL'd. 
Mining  and  Metallurgical  Societ.v  of  America  : 

Bulletin  179 — Annual  Business  Meeting  of  New  York  Section. 

Bulletins  ISO  and  181. 
Illinois  State  Geological  Survey  : 

Report  of  Investigations   No.  d — Proper  Testing   for  Oil   Structures   in    Illinois 
and  Some  Areas  Deserving  Such  Testing.     B.v  G.  F.  Moulton. 

Report  of  Investigations  No.  7 — Further   Contrrhutiin..   to  the   Geology   of   the 
Allendale  Oil  Field.     By  Gail  P.  Moulton. 

Bulletin  29 — Coal  Resources  of  District  3  (Western   Illinois). 

Bulletin  30— Coal  Losses  in  Illinois.     By  (\  A.  Allen. 
Kansas   State  Geological    Survev  :    Bulletin   10 — The   (Jeologv   of   Russell   County. 

By  W.  W.  Ruby. 
Kentucky  Geological  Survey : 

Agricultural  perspective  of  Kentucky  Geology.     By  W.  R.  Jillson. 

Series   XI,  Vol.  24— Geography  of  the   Western  Coal   Fields.     By   W.   G.   Bur- 
roughs. 
Nebraska   State  Museum:  Bulletin  9 — Tetrabelodon  Abeli.     By  R.  11.  Barbour. 
New    Jersej'    Department    of    Conservation    and    Development  :    Bulletin    27 — The 

Mineral  Industry  of  New  .Tersey  for  1924. 
Ohio  Geological   Survey:  4th   Series.  Bulletin   No,  2!) — Induslrial   Wnirr  Supplies 

of  Ohio.     By  C.  W.  Foulk. 
Oklahoma  Geological  Survey ; 

Bulletin  .34— Geology  of  Cimarron  County.  Oklahoma.     By  K.  I".   Kothr.ick. 

Bulletin  a5— Index  to  the  Stratigraphy  of  Oklahoma.     By  C.  N.  Gould. 
Penns.ylvania  Topographic  and  Geologic  Survey : 

Bulletin  M6.  Part  4 — Bituminous  Coal  Fields  of  Pennsylvainia. 

Bulletin  M7 — Limestones  of  Pennsylvania. 
Pennsylvania  Department  of  Forests  and  Waters:  Bulletin  MS — Anthrncite  losses 

and  Reserves  in  Pennsylvania.     By  D.  0.  Ashmead. 
Philippine   Islands  Bureau  of  Science  :   The   Mineral  Resources  of  the   I'liilippine 

Islands  for  the  years  1921,  1922  and  1923. 
South  Dakota  Geological  and  Natural  History  Survey  : 

Circular  21 — Sand  and  Gravel  Deposits  of  Yankton  County.    By  E.  P.  Rothrock. 

Circular  24 — The  Ra.gged  Butte  Structure.     By  Ro.\-   A.  Wilson. 

Circular  18 — Well  Log  in  Northern  Ziebach  County.     By  W.  L.  Russell. 

Circular  27 — The  Structure  of  Western  South  Dakota.    By  F.  Ward. 
Virginia  Geological  Survey :  Bulletin  XXVI — The  Geology  and  Coal  Resources  of 

Ijee  County,  Virginia.     By  A.  W.  Giles. 
Wisconsin  Geological  Survey  : 

Bulletin  57 — Phytoplanktnn    of    the    Inland    Lakes    of    Wisconsin.      By    G.    M. 
Smith. 

Bulletin  iVo — Tlie  Geography  of  Southwestern  Wisconsin.     By  W.  O.  Blanchard. 

Bulletin  (!(j — Limestones  and  Marls  of  Wisconsin.     By  Edward  Steitman. 

Bulletin  07 — A  brief  outline  of  the  Geology,  Physical   Geography,   Geography 
and  Industries  of  Wisconsin.     B.v  W.  O.  Hotchkiss. 
California,    University    of — Geology    Departemnt :    Vol.    16,    No.    1 — Morphologic 

Features    of   the    Basin    Range    District    in    the    Great   Basin.    By   George    I). 

Louderback. 
Kansas.   University   of:    Engineering   Bulletin    No.    1.3 — Kansas   Coal.     By    C.    M. 

Young. 
Minnesota,    University    of:    Bulletin    10 — Ball    Mill    Crushing    in    ('losed    Circuit 

With  Screens.     By  W.  E.  Davis. 
Jlissouri,  I'niversity  of:   Bibliography  on  zinc   retorts  and  condensers.      By   B    M. 

O'Hnrin. 
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ronnsylviiiiiu  Slati'  Collcw: 

Bullelui  ■>?> — ^An   Invi'slisiilion  of  (.'erl;iiii  Mi'IIumU  for  Testing  Heat  Insulatoi-s. 

]?.V  R.  F.  Giiiiulorf,.!-. 
Bulletin  ."54— IVsts  of  Ilonschc]],!  Fuel  Savors  nnd  tlio  Eoonomical  Use  of  Coal. 
By  F.  O.  Hcchlcr. 

Maps. 

Topographic  Maps : 
Burbank,  California. 
Paige,  California. 
Kcmnoy,  California. 
Visalia,  California. 
Covelo,  California. 
Riverdale,  California. 
Burrel,  California. 
Traver,  California. 
Laton,  California. 
Mons-on,  California. 
Exeter,  California. 
Cairns  Corner,  California. 

Current  Magazines  on  File. 

For   the   convenience   of   persons    wishing   to   consult   the    technical 
magazines  iu  the  reading  room,  a  list  of  tliose  on  file  is  appended : 

American  Petroleum  Institute,  Xew  York. 

Architect  and   Engineer,   Pan   Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical  Engineering  and  Mining  Review,  London,  England. 

Engineering  and  Mining  Journal-Press,   New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite,  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Los  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and   Gas  Journal,  Tulsa,  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil   News,   Galesburg,   Illinois. 

Uildom,  New  Y'ork. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  Age,  New  Y'ork. 

Petroleum  Record,  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland   Government  Mining  Journal,   Brisbane,  Australia. 

Rock  Products,  Chicago,  Illinois. 

Safety  News,  Industrial  Accident  Commission,  San  Francisco. 

Salt  Lake  Mining  Review,  Salt -Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  Y'ork. 

The  Record,  Associated  Oil  Company,  .San  Francisco. 

Through  the  Ages,  Baltimore. 
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Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library 

Amador  Dispatch,   Jackson,   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Barstow  Printer.  Barstow,  Cal. 

Blythe  Herald,  Blythe,  Cal. 

Bridgeport   Chronicle-Union,   Bridgeport,   Mono   Co.,   Cal. 

Calaveras  Prospect,  San  Andreas,  Cal. 

California   Oil   World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa.  Cal. 

Daily  Commercial  News,  San  Francisco.  Cal. 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate.  Crescent  City,  Cal. 

Exeter  Sun,  Exeter,  Cal. 

Gateway  Gazette,   Beaumont,   Cal. 

Goldfield  News,  Goldfield,  Nevada. 

Guerneville  Times,  Guemeville,  Cal. 

Healdsburg  Enterprise,  Healdsburg,  Cal. 

Humboldt  Standard,  Eureka.  Cal. 

Inyo  Independent,  Independence,  Cal. 

Inyo  Register,  Bishop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee,  Lakeport,  Cal. 

Mining  and   Financial   Record.  Denver,  Colo. 

Mining  Topics,  San  Francisco.  Cal. 

Mountain  Democrat,  Placerville,  Cal. 

Mountain  Messenger,  Dovvnieville,  Cal. 

Nevada  Mining  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass,  Oregon. 

Oroville  Daily  Register.  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald,  Auburn,  Cal. 

Plumas  Independent.  Quincy,  Cal. 

Plumas  National  Bulletin,  Quincy,  Cal. 

Randsburg  Times,  Randsburg,  Cal. 

San  Diego  News.  San  Diego,  Cal. 

Shasta   Courier,  Redding.  Cal. 

Siskiyou  News,  Yreka,  Cal. 

Stockton  Record,  Stockton.  Cal. 

Tuolumne  I'rospector.  Tuolumne.  Cal. 

Ventura  Daily  Post,  Ventura,  Cal. 

Weekly  Trinity  Journal,  Weaverville,  Cal. 

Western  Sentinel,  Etna  Mills.  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  aud  cousumer  of  miueral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  aud  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  ilrxixG  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buj'ers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  MixiXG  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  ^^lineral  Notes.' 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addre.s.ses  of  all  applicants  deemed  ciualified  are  sent  to  the 
pro-spective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  suppl.y  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  tile  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS  WANTED. 

41-1  Consulting  work.  Power  cost,  rate  and  schedule  problems ;  design,  specifi- 
cations, estimating  and  reports. 

41-2  Technical  Librarian.  Late  technical  librarian,  Central  Mining  Rand  Mines, 
Ltd..  Johannesburg. 

41-3  Mining  Engineer.  Leaching  ores  especially.  Four  and  one-half  years' 
experience.     Age  30.     Single. 

41^  Company  Physician  and  Surgeon.  Graduate  Cooper  Medical  School.  Four- 
teen years'  experience.     Prefer  southwest. 

41-.5     Coal  Mine   Manager.  Developing  coal  mines.     Twenty-five  years'  experience. 

41-6  Mine  Superintendent.  Liong  and  varied  experience.  Age  49.  Married. 
References. 

41-7  Lfnderground  Foreman.  Fifteen  years'  foreign  experience.  Age  44.  Married. 
References. 
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PUBLICATIOxXS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  tlie  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  ^lining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
oflQces  in  the  Ferry  Building,  San  Francisco;  Sun  Finance  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria ;  Santa  Paula ;  Coalinga ;  Taft ;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  .states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  ofSces 
of  the  State  ^Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (*♦)  indicate  the  publication  is  out  of  print. 

Price 
**First  Annual  Report  of  the  State  Mineralogist,   ISSO,  43  pp.     Henry   G. 

Hanks 

**Secon(l  Annual  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions. 1  map.     Henry  G.  Hanks . 

**Third  Annual  Report  of  the  State  Mineralogist,  1883,  111  pp.,  21  illustra- 
tions.     Henry    G.   Hanks 

**Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.     Henry   G.   Hanks 

**Fifth  Annual  Report  of  the  State  Mineralogist.  1S85,  2.34  pp..  15  illustra- 
tions.  1  geological   map.     Henry   G.   Hanks 

**Sixth  Annual  Rei")ort  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations.  1  map.     Henry  G.   Hanks 

•*Part  n,  1SS7.  222  pp.,  36  illustrations.     William  Irelan,  Jr 

♦'Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 

Irelan.  Jr.   

**Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  948  pp.,  122  illustra- 
tions.    William  Irelan,  Jr 

**Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr.__ 
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REPORTS — Continued. 

Asterisks  (••)  indicate  the  publication  is  out  of  print. 

Price 
**Tenth  Annual  Report  of  the  State  Mineralogist,  1S90,  9S3  pp.,  179  illustra- 
tions, 10  maps.     William  Irelan,  Jr 

Eleventh  Report   (First  Biennial)   of  the  State  Mineralogist,  for  the  two 
rears   ending  September  15,   1S92,  612  pp.,   73  illustrations,  -t  maps. 

William  Irelan.  Jr |1.00 

**Twelfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,  ISSM,  541  pp.,  101  illustrations.  5  maps. 

J.  J.  Crawford 

♦♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending   September   15,   1S96,   726  pp.,   93  illustrations,   1  map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,    Biennial   Period,   1913-1914, 

Fletcher  Hamilton : 
**Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolumne  Coanties, 

172  pp.,   paper ^ 

Mines  and  Mineral  Resources.  Colusa.  Glenn,  Lake,  Marin,  Xapa,  Solano. 

Sonoma  and  Tolo  Counties.  208  pp..  paper .50 

Mines    and    Mineral    Resources,    Del    Xorte,    Humboldt,    and    Mendocino 

Counties.  .59  pp.,  paper .25 

•*Mines   and   Mineral    Resources,   Fresno.   Kern,   Kings.   Madera,   Mariposa. 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties. 

113  pp.,   paper .35 

**Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

ISO  pp.,  paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton.  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne.  Colusa.  Glenn.  Lake.  Marin,  Xapa.  Solano,  Sonoma. 
Tolo.  Del  Xorte.  Humboldt.  Mendocino.  Fresno,  Kern.  Kings,  Madera. 
Mariposa.  Merced,  San  Joaquin.  Stanislaus.  San  Diego.  Imperial. 
Shasta.    Siskiyou,    and    Trinity    Counties.    974    pp.,    275    illustrations. 

cloth    2.00 

Chapters   of   the    State   Mineralogist's    Report.   Biennial    Period,    1915-1916. 

Fletcher  Hamilton : 
**Mines  and  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  176  pp.. 

paper    

"■♦Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties.  91  pp.,  paper 

Mines  and  Mineral  Resources,  El  Dorado,  Placer,  Sacramento,  and  Yuba 

Counties,  19S  pp..  paper .65 

Mines  and   Mineral   Resources,   Monterey.   San   Benito.   San   Luis   Obispo. 

Santa  Barbara,  and  Ventura  Counties,  1S3  pp.,  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties. 

136   pp.,    paper .50 

**Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  186  pp.. 

paper    

Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916,  Fletcher  Hamilton.  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine.  Inyo. 
Mono,  Butte,  Lassen.  Modoc.  Sutter.  Tehama,  Placer,  Sacramento, 
Tuba,  Los  Angeles.  Orange.  Riverside.  San  Benito.  San  Luis  Obispo. 
Santa  Barbara.  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 3.75 

Chapters   of   the    State    Mineralogist's    Report,    Biennial    Period    1917-191S, 
Fletcher  Hamilton : 

Mines  and  Mineral  Resources  of  Xevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Plumas  County,  ISS  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County.  144  pp..  paper .50 

Seventeenth   Report   of  the   State   Mineralogist.   1920.   Mining  in   California 

during  1920,  Fletcher  Hamilton  ;  562  pp..  71  illustrations,  cloth 1.75 
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Asterisks  (**)  Indicate  the  publication  is  out  of  print. 

Price 
Eighteenth    Report   o£   the   State   Mineralogist,    1922,    Mining   in   California, 
Fletcher   Hamilton.     Chapters  published   monthly   beginning  with   Jan- 
uary, 1022: 
**January,   **February,   March,   April,  May,  June,  July,  August,   September, 

October,   November,   December,   1022 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Fletcher   Hamilton  and   Lloyd   L.   Root.     January,   February,   March, 

September,  1923 Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California." 
Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October, 

1024.  per  cop.v $0.25 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist,    'Mining    in 
California.'  Lloyd  L.  Root.    Published  quarterly,  January,  April,  July, 

October,  1925,  per  copy .25 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 
Chapters  of  State  Oil  and  Gas  Supervisor's  Report : 

Summary  of  Operations — California  Oil  Fields,  July,  191S,  to  JIarch,  1919 

(one  volume) Free 

Summary   of   Operations — California   Oil    Fields.      Published    monthly,    begin- 
ning April,  1919: 
**April,  **May,  June,  **Ju!y,  **August,  **September,  **October,  November, 

♦♦December,  1919 Free 

January,  February,  March,  April,  **May,  June,  July,  **August,  September, 

October,   November,  December,  1020 Free 

January,    **February,    **March,    **April,    May,    June,    **Jul.v,    August, 

♦♦September,  ♦♦October,  ♦♦November,  ♦♦December,  1921 Free 

January,    February,    March.    April,   JIay.   June,   .July,    August,    September, 

October,  November,  December.  1022 Free 

January,   February,   March,   April.   May,   June,   July,   August,    September, 

October,  November,  December,  1923 Free 

January,   February,   March,   April,   May,   June,   July,   August,    September, 

October.    November,   December,    1924 Free 

January,    February,    March,   April,    May,    June,   July,   August,    September, 

October,    1925 Free 

BULLETINS. 

Asterisks    (••)    Indicate    the   pu'ollcatlon    Is   out   of   print. 

♦♦Bulletin  No.  1.     A   Description   of   Some  Desiccated  Human   Remains,   by 

Winslovv  Anderson.     18SS,  41  pp.,  6  illustrations 
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MEXICO 


PREFACE. 


The  State  Jlining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  o^'  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  192-3. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  2.5  cents  apiece.  '^lining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  I^Iining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intplli£ent  development  of  the  wonderful,  latent 
resources  of  the  State  of  California. 


Canyon  of  Pit  Kiver,  fifteen  miles  northeast  of  Cassel,  Shasta  County. 
Photo  by  H.  Williams,  Cassel. 


Diatomite  deposit  at  Warner  J'.Dilm-  mi   I'it  River,  near  Burney. 


DISTRICT  REPORTS  OP  MINING  ENGINEERS. 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  ofSces  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  contact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able for  the  present  biennium,  the  Redding  and  Auburn  field  offices  were 
consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Althougli  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable,  therefore,  beginning  with  the  January, 
1925,  issue  of  'Mining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral   resources   in   one   or   more   of   the   counties   in   each    district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.  A.  IxiGAN,   Miiiiiie  Engineer. 

SHASTA   COUNTY. 
Geography. 

This  county  lies  at  the  northern  end  of  the  Great  Central  Valley  of 
California.  Redding,  the  county  seat,  is  175  miles  north  of  Sacramento, 
and  is  the  principal  railroad  and  supply  point  for  Shasta  and  Trinity 
counties.  The  Pacific  Highway  traverses  the  valley,  connecting  Oregon 
and  California  cities.  It  is  an  excellent  concrete  road  to  a  point  north 
of  Redding,  and  from  there  to  the  state  line  is  now  being  completed 
on  a  series  of  easy  grades  and  under  specifications  that  make  it  oue 
of  the  most  attractive  scenic  routes  in  the  state.     From  this  highway 
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good  branch  roads  lead  to  all  the  mining  districts  of  the  county,  and 
due  to  the  generally  mild  climate  are  passable  all  the  year  for  autos. 
The  Oregon  line  of  the  Southern  Pacific  Railroad  gives  the  county 
rail  connection  with  California  points  on  the  west  and  south  and  Oregon 
and  other  states  to  the  north  and  northeast,  following  the  canyon  of 
Sacramento  River  north  of  Redding. 

Shasta  County  has  an  area  of  3858  square  miles  and  in  1920  had  a 
population  of  13,311,  most- of  whom  live  in  the  valley  regions  contiguous 
to  Sacramento  River.  The  river  leaves  its  mountainous  canyon  near 
Redding  and  south  of  there  flows  through  an  open  and  rolling  country 
devoted  to  farming.  The  mineral  deposits  are  confined  to  the  western 
half  of  the  county.  Most  of  the  eastern  half  is  covered  by  volcanic 
rocks.  To  the  west  and  northwest  ranges  of  the  Klamath  Mountains 
separate  Shasta  from  Trinity  and  Siskiyou  counties.  Lassen,  Modoc 
and  eastern  Siskiyou  counties  on  the  north  and  east,  as  well  as  eastern 
Sha.sta,  are  covered  b.y  comparatively  recent  volcanic  flows  and  the 
elevation  of  this  lava  field  rises  steadily  as  one  travels  eastward,  until 
the  high  mountain  peaks  are  reached. 

Lassen  Peak,  the  only  active  volcano  in  the  continental  United  States, 
is  in  the  southeastern  corner  of  Shasta  County.  This  volcano  became 
active  May  30,  1914,  with  a  series  of  steam  explosions  which  threw 
stones  over  an  area  of  a  mile  square  and  e.iected  volcanic  ash  which  was 
carried  quite  a  distance  by  the  wind.  On  June  14  of  the  same  year,  two 
new  craters  were  opened  on  the  mountain  a  mile  from  the  main  crater. 
This  was  accompanied  by  a  shower  of  ash  and  stones,  and  the  emission 
of  much  smoke.  Many  times  since  then,  vapor  has  been  observed  issuing 
from  the  mountain,  especially  during  the  spring  and  early  summer, 
when  the  snow  is  melting.  The  last  activity  noted  was  during  the  past 
month  (March,  1926).  Lassen  National  Park  has  been  set  aside  by  the 
government.  It  embraces  La.ssen  Peak  and  the  nearby  area,  in  which  are 
still  to  be  seen  numerous  signs  of  volcanic  activity,  such  as  hot  springs, 
lioiling  mud  pools  and  recent  small  sulphur  deposits.  The  last  real 
lava  flow  in  the  United  States  came  from  Lassen  Peak  in  1915,  according 
to  M.  B.  Dittmar.^  The  last  previous  flow,  from  the  Cinder  Cone,  on  the 
Lassen  County  line,  is  placed  by  Dittmar  130  years  ago  but  Diller- 
placed  it  200  years  ago. 

Mineral    Resources. 

Shasta  County  is  distinguished  by  the  variety  and  complexity  of  its 
geologic  formations  and  the  great  diversity  of  its  mineral  resources. 
The  principal  free-gold  quartz  mines  are  found  in  the  Bragdon  (Car- 
boniferous) slates  which  extend  for  many  miles  along  the  Trinity- 
Shasta  counties  line  from  Deadwood  through  French  Gulch  and  north- 
ward. While  the  gold  production  has  been  notable,  exceeding  a  total 
of  $30,000,000  since  1880,  this  branch  of  the  industry  has  been  quiet 
and  production  has  fallen  off  since  1916.  The  quartz  mines  in  the 
Shasta,  Whiskeytown,  Old  Diggins  and  adjacent  districts,  between  the 
railroad  and  the  western  slate  belt,  carry  mostly  base,  and  often  low- 
grade  ores,  with  one-half  or  more  of  the  gold  in  the  sulphides,  so  that 
smelting  is  required.  These  mines  were  advantageousl.y  operated 
while  the  copper  smelters  were  in  commission,  as  the  quartz  was  in 

'  Secretary,  Lassen  Volcanic  National  Park  Association. 
» Diller,  J.  S.,  Geologist,  U.  S.  Geological  Survey. 
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demand  for  flnx.  Harrison  Giileh  district,  in  the  southwestern  eorner 
of  the  county,  had  one  notable  <iuartz  mine,  the  Jlidas,  which  produced 
very  rich  free-milling  ore.  This  proprty  is  expectd  to  hi  reopened 
soon. 

Placer  mining  production  in  recent  years  has  been  principally  troiu 
two  gold  dredgers,  one  on  Cottonwood  Creek  along  the  southern  county 
line,  and  one  on  Clear  Creek  southwest  of  Redding. 

Silver  has  been  produced  as  a  by-product  of  copper  and  gold  mmmg, 
but  the  county  also  had  a  district  of  distinctly  silver-bearing  ores, 
2i  to  4  miles  northwest  of  Igo.  None  of  the  mines  in  this  district  are 
active. 

The  county  has  been  chiefly  known  as  a  producer  of  copper.  Pro- 
duction of  this  metal  began  in  1896,  and  until  1920  Shasta  led  all  the 
other  counties  in  this  item,  which  in  value  often  exceeded  the  gold  out- 
put of  the  important  quartz  mining  counties  to  the  south.  While  the 
peak  of  copper  production  appears  to  have  been  passed,  and  the  smelters 
are  idle  or  being  dismantled,  there  are  still  important  copper  orebodies 
unworked.  With  increased  depth  in  some  of  the  copper  mines  it  was 
found  that  the  amount  of  zinc  in  the  ores  was  increasing  to  the  point 
where  zinc  sulphide  predominated  and  copper  became  subordinate. 
Attention  is  now  being  given  to  the  zinc  ores,  which  are  mined  at 
Ingot  and  Bully  Hill  and  concentrated  at  the  latter  place. 

Pyrite  has  also  come  to  be  an  important  product,  the  Hornet  Mine 
steadily  producing  a  larger  tonnage  than  any  other  pyrite  mine  in  the 
state.  "From  1894  to  1918,  Shasta  County  was  an  important  producer 
of  chromite,  having  at  the  Little  Castle  Creek  Mine  the  largest  body 
of  this  ore  yet  found  in  the  west. 

The  iron  ore  resources  are  notable,  and  the  deposit  near  Heroult 
continued  the  production  of  good  grade  ore  which  was  used  at  Pacific 
coast  plants  until  the  mine  was  closed  about  a  j^ear  ago.  Here  the 
Noble  Electric  Steel  Company  worked  out  successful  methods  for  the 
electric  smelting  of  iron  and  the  production  of  ferro-silicon  and  ferro- 
manganese  was  carried  on  during  the  late  w-ar.  Cadmium,  platinum, 
molybdenum  and  lead  have  also  been  produced  in  small  quantities 
from  the  county. 

Among  the  nonmetallic  minerals,  the  most  important  are  the  immense 
beds  of  limestone,  exceeding  in  quantity  those  of  any  other  county  in 
the  state.  These  deposits  are  in  large  part  near  enough  to  the  railroad 
to  be  cheaply  available  for  cement,  with  suitable  shale  beds  nearby. 
Development  of  the  mineral  to  date  has  been  on  a  small  scale  only,  for 
use  at  smelters  chiefly,  and  no  kilns  are  now  in  operation. 

Of  great  interest  as  a  possible  future  source  of  fuel,  are  the  exten- 
sive beds  of  black  lignite  found  in  the  central  part  of  the  county. 
These  beds  are  being  prospected,  and  the  lignite  is  known  to  occur  for 
a  length  of  12  miles  or  more.  Proper  methods  of  treatment  may  lead 
to  the  successful  production  of  powdered  fuel. 

Large  and  valuable  deposits  of  asbestos,  brick  clay,  barytes,  mis- 
cellaneous .stone,  talc,  and  diatomaceous  earth  are  found  and  most  of 
these  are  being  prospected  at  present.  Tuflf,  sandstone  and  other  stones 
suitable  for  building  occur.  The  diatomaceous  earth  deposit  along 
Pit  River  at  and  below  the  junction  of  Hat  Creek  in  the  northeastern 
part  of  the  county  is  an  example  of  the  only  important  class  of  deposit 
within  the  great  sheet  of  later  lava. 
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The  vast  lava  beds  of  northeastern  California  form  a  remarkable 
nndergroimd  reservoir  from  which  Pit  River  draws  a  nearly  uniform 
volume  of  water  throughout  the  year,  with  less  seasonal  variation  of 
flow  than  in  any  other  important  stream  in  the  state.  The  river  also  has 
sufficient  grade,  and  numerous  sites  in  its  canyon  are  favorable  for  the 
building  of  high  dams,  so  that  it  is  peculiarly  attractive  as  a  source 
of  hydroelectric  power.  The  Pit  River  development  program  of  Pacific 
Gas  "and  Electric  Company,  which  is  partly  completed,  is  one  of  the 
most  important  projects  of  the  kind  ever  undertaken,  as  regards 
magnitude  and  cost,  the  length  of  transmission  lines  and  voltage 
employed. 

Two  power  houses,  called  Pit  1  and  Pit  3  (see  photos  and  map)  are 
in  commission,  the  construction  work  for  a  third  is  under  way  and 


Tit  .Xo.  1  rower  House  of  Pacific  Gas  and  Electric  Company  on  Pit  PJver, 
Shasta  County.     Photo  by  H.  Williams,  Cassel. 

several  others  are  planned.  High-tension  steel  tower  lines  transmit 
electricity  under  a  potential  of  220,000  volts  from  each  of  these  gener- 
ating stations  to  a  newly  erected  station  near  Vacaville,  where  the 
voltage  is  stepped  down  and  electricity  is  distributed  to  manj'  cities 
around  San  Francisco  bay  as  well  as  farther  inland. 

Electric  power  lines  serve   all  the  mining  districts  of  the  county, 
and  large  consumers  enjoy  low  rates. 


Both  the  eastern  and  western  parts  of  the  county  are  covered  by 
good  sized  timber,  as  is  also  part  of  the  upper  canyon  of  the  Sacramento, 
although  the  last  named  section  has  been  largely  cut  over  because  of 
its  accessibility.  The  lowland  country  near  the  river,  and  the  copper 
mining    districts,    support   only    scrub   growth.      Northeastern    Shasta 


128  REPORT  OF  STATE  MINERALOGIST. 

County,  from  the  vicinity  of  Round  Mountain  northeastward,  and  con- 
tiguous to  the  Alturas  highway,  has  one  of  the  finest  stands  of  virgin 
timber  in  the  state. 

Transportation. 

The  large  copper  mines  operated  their  own  tramways  and  railroads 
to  connect  with  the  Southern  Pacific  main  line.  Sacramento  Valley  and 
Eastern  Eailway  from  Pit  on  the  main  line  to  Winthrop  serves  tlie 
Heroult  and  Copper  City  districts  as  well  a.s  the  mines  at  Bully  Hill. 
From  Sissou  on  the  main  line  the  ileCloud  River  Railroad  runs  36 
miles  east  to  Bartle.  From  this  point  Paeifie  Gas  and  Electric  Com- 
pany's Pit  River  railroad  runs  about  30  miles  to  the  site  of  their  power 
developments  on  Pit  River  giving  an  outlet  for  the  immense  diatoma- 
ceous  earth  deposits  in  that  section. 


Pit  Xo.  3  dam  from  upstream.     On  Pit  River  near  Burney,  Shasta  County. 
Photo  by  H.  Williams,  Cassel. 


Chrysotile  and  amphibole  asbestos  of  good  quality  have  been  known 
for  years  and  have  been  described  in  past  reports  of  this  bureau, 
dealing  with  Sha.sta  County.  The  deposits  are  from  three  to  seven 
miles  north  and  northwest  of  Sims  in  Townships  37  and  38  North, 
Ranges  4  and  5  "West,  in  the  northwestern  part  of  the  county.  Develop- 
ment has  been  slow  and  only  a  little  production  has  been  recorded. 

Anaconda  Prospect  is  in  Sec.  6,  T.  37  N.,  R.  4  W.,  four  miles  north 
of  Sims. 

D.  E.  Miles  Prospect  is  in  See.  36,  T.  38  X.,  R.  5  TV.,  five  miles  north 
of  Sims. 

Stock  Asbestos  Mines  (formerlv  Stock  &  Stevens)  are  in  Sees.  1,  2, 
3,  and  4,  T.  37  X.,  R.  5  W.,  and  Sees.  33  and  34,  T.  38  X.,  R.  5  W., 
from  three  to  six  miles  northwest  of  Sims  and  at  an  elevation  of 
3500  to  6300  feet.     Mears  Creek  flows  through  the  claims.     Owner, 
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H.  E.  Stock,  Humboldt  Bank  Building,  San  Francisco.     The  original 
holdings  covered  1100  acres. 

The  country  rock  is  principally  serpentine,  with  later  dikes  of  diorite 
and  gneiss.  'Extensive  outcrops  of  chrysotile-bearing  rock,  without 
overburden,  occur  and  several  sites  for  quarries  have  been  selected  and 
some  work  done  on  them.  A  great  deal  of  aetinolite  is  also  said  to 
be  found,  as  well  as  other  forms  of  asbestos.  Disagreements  among  the 
owners  hindered  development  for  many  years. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  pp.  752-755. 


The  ore  'barytes'  is  essentially  barium  sulphate  (barite)  usually 
containing  from  5%  to  15%  of  other  minerals.  Silica,  ealcite,  iron 
oxide,  copper  and  iron  sulphides  and  small  amounts  of  carbon  are 
the  commonest  of  these.  Any  mineral  which  will  discolor  the  barite 
when  ground  is  objectionable  as  the  mineral  is  used  most  extensively 
as  an  inert  filler  in  paints  and  as  a  constituent  of  lithopone  where  a 
pure  white  is  desired.  Calcite  is  also  objectionable,  even  when  white. 
The  sulphides  of  metallic  minerals  are  hard  to  separate  mechanically 
from  barite  because  of  the  nearly  equal  speeifiie  gravities.  Numerous 
other  uses  for  barite  depend  on  its  insolubility  (and  consequent  inert- 
ness), high  specific  gravity,  and  chemical  characteristics  of  many  com- 
pounds prepared  from  it.  It  is  used  as  an  inert  filler  in  rubber,  paper, 
oilcloth  and  linoleum.  Barium  compounds  made  from  it  are  used  in 
pottery,  in  making  rubber,  battery  plates  and  in  several  chemicals. 
For  some  of  these  uses  the  color  is  not  a  critical  factor. 

Many  barytes  deposits  of  California  are  sufficiently  'off-color'  to 
require  chemical  treatment,  although  carrying  only  a  small  percentage 
of  impurities.  Such  crude  ore  commands  a  lower  price  than  'white- 
grinding'  ore.  "Witherite  (barium  carbonate)  is  much  rarer  in  Cali- 
fornia than  the  sulphate.  One  plant  has  been  operated  at  intervals 
during  recent  years  in.  Oakland,  treating  California  ores  for  use  in 
lithopone.  It  has  changed  hands  several  times,  and  is  expected  to 
reopen  soon  after  several  years  idleness.  Another  has  lately  been  built 
at  Modesto. 

Barite  occurs  as  a  gangue  mineral  in  the  copper  mines  of  Shasta 
County,  and  a  few  deposits  have  been  noted  in  different  parts  of  the 
county. 

H.  C.  Austin  operated  a  quarry  on  a  deposit  in  Sec.  29,  T.  34  N.,  R. 
3  W.,  near  Copper  City  several  years  ago  and  shipped  ore  to  Oakland. 
This  has  been  idle  the  past  two  years,  and  is  said  to  be  worked  out. 

Bariie  No.  1  and  No.  2  claims.  Mike  Malone,  Platina  P.  0.,  owner. 
These  claims  are  reported  to  be  on  a  prospect  of  witherite,  so  far  found 
as  float.  They  are  on  Beegiim  Creek  near  Platina,  which  is  41  miles 
by  road  from  either  Red  Bluff  or  Redding. 

E.xposf'd  Treasure  No.  1  and  No.  2  claims  are  in  Sec.  33,  T.  36  X., 
R.  1  W.     Owners,  C.  A.  Packwood  and  Alonzo  Luce,  333  North  Butte 
Street,  Willows.    The  claims  are  12  miles  north  of  Montgomery  Creek, 
which  is  44  miles  by  road  from  Redding.     A  road  passes  within  less 
than  one-half  mile  of  claims. 
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Packwood  states  that  barytes  outcrops  at  intervals  for  3000  feet, 
with  a  width  of  four  feet.  Onlj^  assessment  work,  consisting  of  a  few 
holes,  has  been  done.  A  depth  of  22  feet  has  been  reached.  Samples 
shown  are  dark  gray,  but  apparently  fair  grade. 

Loftus  Barytes  Prospect.  Owners,  Loftus  and  Sons,  Ca.stella.  Lessee, 
Chemical  &  Pigments  Company.  It  is  in  Sec.  18,  T.  38  N.,  R.  3  W., 
on  the  headwaters  of  Tom  Neal  Creek,  seven  miles  by  trail  from 
Castella  and  at  an  elevation  of  5000  feet. 

'Off-color'  barytes  is  said  to  outcrop  at  intervals  for  one-half  mile. 
H.  C.  Austin  did  some  pro.speeting  on  the  claims  in  1923.  Lately 
an  Oakland  firm  has  taken  a  lease  and  option  and  is  prospecting  and 
developing  the  ore.  Two  egg-shaped  deposits  are  said  to  have  been 
found,  in  limestone.  Nearly  three  miles  of  tramway,  with  a  difference 
in  elevation  of  3000  feet  between  tel-minals,  would  be  required  to  deliver 
ore  to  railroad.    Work  so  far  has  been  shallow. 


Cadmium  occurs  as  greenockite  in  the  copper-zinc  ores  of  Shasta 
County.^  Greenockite  is  rare,  but  foiind  at  times  as  a  lemon  yellow 
coating  with  resinous  luster,  on  zineblende. 

The  only  recorded  production  of  cadmium  from  California  was  from 
the  electroh'tie  zinc  plant  of  the  Mammoth  Copper  Company  during 
1917-18,  where  several  thousand  pounds  of  cadmium  metal  was  pro- 
duced. Cadmium  sulphide  is  used  for  j-ellow  paint  pigment  and 
coloring  gla.ss,  and  cadmium  in  making  alloys  of  low-melting  point 
and  bronze  wire.  There  is  no  production  locally  at  present,  although 
the  zinc  concentrate  shipped  abroad  from  Wiuthrop  probably'  carries 
cadmium. 


In  the  northwestern  corner  of  Shasta  County  there  is  an  area  in 
which  serpentine  and  basic  igneous  rocks  more  or  less  altered  to  ser- 
pentine occur  abundantly.  They  are  contained  within  the  area  mapped 
by  Smith-  as  "Paleozoic  metamorphics  undifferentiated:  including 
limestones,  slates  and  associated  igneous  and  metamorphic  racks  of  the 
Klamath  Mountains,"  which  extends  from  near  Lamoine,  northeasterly 
to  and  beyond  Dunsmuir.  Though  this  metamorphic  area  appears  on 
both  sides  of  the  Sacramento  Eiver  north  of  Gibson,  no  serpentine  nor 
chromite  have  as  yet  been  reported  east  of  the  river.  From  the 
northern  end  of  this  serpentine  belt  has  come  the  second  largest  single 
lens  of  chromite  thus  far  developed  in  the  United  States.  From  the 
Little  Castle  Creek  mine  on  the  creek  of  the  same  name  near  Dunsmuir, 
on  the  Shasta-Siskiyou  County  line,  the  records  of  the  State  I\Iining 
Bureau  show  that  upM'ards  of  15,000  tons  of  chromite  were  .shipped 
from  1900  to  the  end  of  1916.  Much  of  the  chromite  in  this  district 
is  massive  and  high  grade,  but  .some  disseminated  orebodies  have  been 
noted  in  at  least  one  locality. 

Other  good  sized  orebodies,  among  the  largest  in  the  state,  besides 
the  Little  Castle  Creek  deposit,  were  worked.    These  were  on  the  Shot- 

'Eakle,  A.  S.,  Cal.  State  Min.  Bur.  BuU.  91,  p.  47. 

=  Smith.  J.  P.,  Geological  map  of  California,  accompanying  The  geologic  formations 
of  California:  Cal.  State  Min.  Bur.  Bull.  No.  72,  p.  9.  19ifi 
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L'lin  Creek  claims  of  Noble  Electric  Steel  Company  near  Sims,  and  the 
Forest  Queen  and  Gray  Eagle  groups  of  claims. 

These  and  numerous  other  properties  were  mentioned  in  our  Bulletin 
7().  published  in  1918.  While  Shasta  County  had  been  producing 
chromite  for  nearly  20  years  previous  to  the  world  war  for  use  at 
smelters,  the  principal  production  was  during  1916,  when  under  the 
stimulation  of  war  demand  and  high  prices,  nearly  one-half  of  the 
county's  total  production  of  25,391  tons  was  made.  Since  the  close  of 
the  war  there  has  been  little  demand  for  chromite  on  the  Pacific  coast, 
and  little  production  is  recorded  from  this  county  since  1918.  While 
the  main  orebody  of  the  largest  producer,  the  Little  Castle  Creek  Mine, 
is  worked  out,  other  properties  still  contain  ore. 

Don  Noble,  Platina,  reported  the  sale  of  two  carloads,  or  about  100 
tons  ranging  from  40%  to  54%  Cr^Oj,  from  the  Beegum  district  in 
1925. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  76,  pp.  181-88,  222. 


Clay  suitable  for  making  common  brick  occurs  abundantly  in  the 
county  in  the  flood  plain  of  Sacramento  River  south  of  Redding,  and 
along  numerous  other  streams  more  remote  from  the  railroad.  A  brick 
plant  was  formerly  operated  at  Anderson  but  has  been  idle  for  many 
years.  A  little  clay  found  as  gouge  or  selvage  with  the  orebodies  in  the 
copper  mines  has  been  used  for  lining  copper  converters,  particularly 
at  Bully  Hill. 

No  clay  products  have  been  made  in  the  county  since  the  Anderson 
brick  plant  quit  operation.  This  property  had  its  own  clay  bed 
nearbj^,  and  supplied  the  northern  part  of  the  valley.  The  large  brick 
kiln  with  a  capacity  of  40,000  brick  in  7  hours  and  with  a  stack  120 
feet  high,  still  stands  and  is  outwardly  in  good  condition  but  there  is 
no  machinery.    This  property  contained  a  clay  deposit  15  feet  thick. 

Other  clay  deposits  near  transportation  are : 

Block  29,  Redding  Grant,  IJ  miles  south  of  Redding.  Clay  bed  six 
feet  thick.  A  brick  kiln  was  operated  here  many  years  ago.  Idle  for 
a  long  time. 

See.  34,  T.  34  N.,  R.  5  W.  A  deposit  of  fire-clay  was  formerly 
operated  here  by  Holt  &  Gregg.     Idle. 

Bedding  Brick  &  Tile  Company  formerly  operated  a  deposit  on  40 
acres  in  Sec.  19,  T.  31  N.,  R.  5  W.  and  made  brick  in  a  small  kiln  at 
Redding.    Idle  for  many  years. 

Redding  Homestead  Deposit  is  on  the  Sacramento  River  east  of 
Cottonwood.  Deposit  is  a  mile  long  by  one-fourth  mile  wide  and  eon- 
tains  30  feet  of  clay,  covered  by  15  feet  of  sand  and  gravel.  Idle  and 
undeveloped. 

Southei-n  Pacific  Company  owns  an  undeveloped  clay  deposit  in  See. 
19.  T.  32  N.,  R.  4  W. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  756 ;  Bull.  38,  p.  257. 


132  REPORT  OF  STATE  MINERALOGIST. 


History. 

That  the  lignite  prospects  of  central  Shasta  County  were  known  in 
1863,  and  were  being  prospected  as  early  as  1874,  is  shown  by  W.  A. 
Goodyear 's  mention  of  the  district  in  the  Seventh  Report  of  the  State 
Alineralogist,  pages  149  and  150.  He  described  work  that  had  been 
done  apparentlj'  near  the  recent  Avork  on  the  Lnee  property,  and  gave 
a  section  of  the  coal  bed.  In  1876,  when  he  again  visited  the  place, 
work  had  been  abandoned.  He  mentioned  another  tunnel,  which  had 
been  driven  nearby  for  a  length  of  400  to  500  feet.  He  also  alluded  to 
other  coal  outcrops  which  he  noticed  in  Sees.  3,  7,  8  and  21,  T.  33  N., 
R.  1  W.,  in  See.  12,  T.  33  N.,  R.  2  W.,  and  elsewhere,  none  of  which 
had  been  found  iip  to  that  time  to  contain  marketable  coal. 

In  the  same  volume,  Adolph  H.  Weber  brieflv  described  coal  prospects 
in  the  SE^  of  Sec.  28,  T.  33  N.,  R.  1  W.,  in  the'SEi  of  Sec.  29  adjoining, 
and  in  Sees.  1,  2,  3,  4  and  5,  T.  33  N.,  R.  1  W.  and  in  Sees.  32,  33  and 
34,  T.  34  N.,  R.  1  "W.  In  1876,  a  short  tunnel  was  run  on  a  coal  prospect 
in  Sec.  12,  T.  33  N.,  R.  2  W.  At  about  the  same  time,  or  during  the 
ten  3'ears  next  following,  coal  prospects  were  found  and  some  of  them 
slightlv  prospected  in  the  following  places : 

E*  of  Sec.  11,  and  m  of  Sec.  14,  T.  35  N.,  R.  1  W. 

NE}  of  NEl  of  Sec.  3'2  and  NW^i  of  Sec.  33,  T.  33  N.,  R.  1  W. 

T.  37  N.,  R.  1  E.,  on  Nelson  Creek. 

Sec.  24,  T.  37  N.,  R.  1  W.,  on  Kosk  Creek,  also  near  the  head  of  the 
same  creek. 

None  of  these,  so  far  as  known,  ever  yielded  coal  in  commercial 
quantities,  and  all  of  the  prospects  had  lain  idle  for  a  long  time  when 
work  was  begun  bv  P.  B.  Cross  and  associates  on  the  Luce  property 
in  1923. 

Geology. 

In  central  Shasta  County  the  sedimentary  rocks  of  the  Chico 
(Cretaceous)  and  lone  (Tertiary)  are  overlain  by  the  later  Tuscan  Tuff 
(late  Tertiary)  and  still  later  basalt  and  cobbles.  The  lignite  occurs 
mostly  in  the  lone,  which  is  only  about  50  feet  thick  in  places  but  is 
much  thicker  elsewhere,  reaching  a  thickness  of  1000  feet  on  Kosk 
Creek.  It  is  a  series  of  rather  soft,  slightly  consolidated  sandstone, 
shale  and  conglomerate  beds.  The  overlying  basalt  and  cobble  layer 
is  about  30  feet  thick  in  many  places.  At  the  Luce  coal  workings,  where 
the  beds  appear  to  be  undisturbed,  the  coal  seams  dip  north  and  east 
at  an  angle  of  seven  degrees.  The  roof  of  coal  is  soft  sandstone  and  shak 
and  the  floor  is  shale.  Diller  in  the  Redding  Folio  of  the  U.  S.  Geological 
Survey  describes  the  lone  formation  and  alludes  to  the  difficiilty  of 
determining  whether  some  of  the  beds  lacking  distinctive  fossils  are 
lone  or  Cretaceous.  In  the  Lassen  Peak  Folio,  he  places  some  of  the 
coal  seams  of  this  region  in  the  Chico  (Cretaceous).  As  far  as  could 
be  learned  from  G.  H.  Rees,  superintendent  in  local  charge  of  recent 
work,  the  present  operators  have  had  no  determinations  of  fossils  made, 
and  are  uncertain  as  to  the  age  of  formations  in  which  they  are  work- 
ing. Since  the  lone  beds  lie  so  flat,  and  are  comparatively  thin,  it  is 
probable  that  the  inclined  shafts  being  sunk,  will  soon  pass  from  the 
lone  into  the  Chico,  if  they  have  not  already  done  so,  as  these  shafts 
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have  a  dip  of  about  45=.  During  the  time  when  the  lone  formation 
was  deposited,  an  arm  of  the  sea  filled  the  Sacramento  Valley,  extend- 
ing northeast  through  the  region  where  the  lignite  occurs,  but  the  water 
in""  this  region  is  supposed  to  have  been  relatively  fresh.  Periods 
favorable  to  the  deposition  of  lignitic  material  appear  to  have  been 
interrupted  by  shorter  periods  when  mud  and  sand  were  deposited, 
resulting  in  a  series  of  beds  of  lignite  alternating  with  thin  partings 
of  shale,  each  too  narrow  to  be  sorted  out,  but  in  the  aggregate  sufficient 
to  lower  the  quality  of  the  coal  by  the  introduction  of  waste. 

The  lignite  is  mostly  black  and  lustrous  when  first  mined,_  and,  in 
phvsical  appearance,  seems  distinctly  older  than  the  brown  lignite  of 
the  typical  lone  beds,  near  the  town  of  lone,  Amador  County.  "While 
the  lone  lignite  often  shows  woody  structure  and  even  the  bark  of  trees, 
and  cracks  and  crumbles  in  a  short  time  when  exposed  and  dried,  the 
best  seams  of  lignite  near  Oak  Run  do  not  show  these  characteristics 
so  distinctly,  althoueh  it  probably  would  not  stand  tran.sportation  well. 
In  chemical  analysis,  there  is  little  difference  between  them,  both  being 
low  in  fixed  carbon  and  high  in  volatile  matter,  and  the  ash  content 
of  the  lone  lignite  is  slightly  lower  if  published  analyses  are  accurate ; 
but  it  carries  more  water  than  the  Oak  Run  lignite. 

Some  of  the  prospecting  work  lately  done  has  shown  the  coal  beds 
considerably  faulted.  This  faulting  is  probably  due  to  earth  move- 
ments connected  with  late  activity  of  Las.'ten  Peak  and  neighboring 
volcanic  cones.  The  disturbed  area  is  in  the  southern  part  of  the 
district,  in  Sees.  3,  4,  and  9,  T.  32  N.,  R.  1  W.,  and  Sees.  33  and  34, 
T.  33  N.,  R.  1  W. 

Working  Conditions,  Transportation  and   Markets. 

The  deposits  lie  at  elevations  ranging  from  1500  to  2000  feet.  There 
is  little  .snowfall,  and  operating  conditions  ar«  good.  Electric  power 
is  available  and  in  use  at  some  of  the  prospects.  Timber  is  scarce  nearby 
but  available  a  little  higher  in  the  mountains.  Palo  Cedro.  the  nearest 
railroad  point,  is  15  to  20  miles  from  the  pro.spects.  The  aerial  tram 
from  the  Afterthought  ^line  to  "Winthrop,  where  coal  could  be  loaded 
on  railroad  cars,  is  only  a  few  miles  from  the  Barnes  and  Dakin  pros- 
pects. Roads  are  good  except  in  places  where  they  traverse  the  cobble- 
strewn  areas  of  basalt.  Grades  are  ea.sy  and  in  favor  of  traffic  from 
the  prospects  toward  the  railroad.  There  is  only  a  small  and  scattered 
population  in  the  district  or  east  of  it  and  the  only  possible  chance  for 
a  railroad  would  be  one  at  some  future  date  to  exploit  the  large  timber 
holdings  to  the  east  and  northeast. 

The  lignite  offers  a  cheap  source  of  fuel  for  local  use.  but  the  present 
population  of  this  section  of  the  state  is  small.  Sacramento,  the  nearest 
city  of  any  size,  is  nearly  200  miles  distant  and  has  a  population  of 
about  100,000.  The  population  of  the  Sacramento  Valley  north  of 
Sacramento  County  was  about  115,000  in  1920.  and  at  least  half  of  this, 
as  well  as  the  city  of  Sacramento,  is  .so  situated  that  it  could  be  served 
more  cheaply  from  the  Amador  County  mines,  should  this  type  of  fuel 
ever  come  into  general  use,  althoush  neither  field  has  yet  developed  a 
coal  that  will  stand  shipment  well  without  breaking  up.  It  is  probable 
that  the  population  of  the  Sacramento  Vallev  will  increase  immensely 
in  the  next  few  decades.  It  is  also  probable  that  the  price  of  crude 
oil,  locally  at  least,  will  increase  to  such  an  extent  that  it  will  soon  be 
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desirable  to  use  some  other  source  for  the  manufacture  of  gas.  Cali- 
fornia lignite  generally  is  high  in  volatile  matter  and  it  would  be 
acceptable  for  such  use.  In  this  connection,  it  is  interesting  to  note 
that  Pacific  Gas  and  Electric  Company  is  now  installing  at  their  Marys- 
ville  gas  plant  a  new  type  of  generator  for  making  gas  from  coal,  to 
work  side  by  side  with  a  generator  using  oil,  in  order  to  compare  the 
relative  costs  of  making  gas  by  the  two  methods  on  a  working  scale. 
Tests  of  the  Amador  County  lignite  have  shown  it  to  yield  a  surprisingly 
high  percentage  of  oil,  under  destructive  distillation,  besides  a  notable 
amount  of  ammonium  sulphate.  Powdered  coal  is  also  being  adopted 
for  fuel  use,  and  would  be  of  possibly  great  value  for  such  a  purpose 
as  the  manufacture  of  Portland  cement  which  is  sure  to  be  undertaken 
at  some  future  date  in  Shasta  County  where  limestone  occurs  so 
abundantly.  The  Trent  process  or  some  similar  method  for  the  bene- 
ficiation  of  such  coal,  would,  no  doubt,  reduce  the  waste  and  ash  content 
of  the  Shasta  lignite  sufficientl.y  to  make  it  a  very  valuable  fuel. 

Recent  Prospecting. 

In  1923,  Cross  and  Stevens  began  taking  leases  with  options  on  land 
showing  coal  prospects  in  eastern  Shasta  County,  and  started  work  at 
the  Lon  laice  property  with  a  few  men.  From  time  to  time  additional 
parcels  of  land  were  taken  under  royalty  leases  or  options  to  purcliase, 
until  at  present  perhaps  15,000  acres  are  controlled  extending  from 
the  vicinity  of  Clover  Creek  to  Round  Mountain.  Prospecting  opera- 
tions have  been  carried  on  under  the  trusteeship  of  A.  F.  Hockenbeamer. 
John  McNab  and  A.  P.  Cross  of  San  Francisco.  Late  in  May,  1926, 
these  men  incorporated  as  Mt.  Shasta  Coal  Company.  Nineteen  men 
are  employed  under  contract  at  three  prospects  (April,  1926).  Griffith 
H.  Rees,  Lorenz  Hotel,  Redding,  is  in  charge  locally  as  superintendent. 
Results  obtained  so  far  at  the  principal  openings  are  described  below. 

Barnes  Prospect  is  on  the  Oscar  Barnes  ranch  in  SE^  of  SEJ  of 
Sec.  32,  T.  34  N.,  R.  1  W.,  seven  miles  by  road  northeast  of  Ingot  and 
at  an  elevation  of  1740  feet. 

An  electric  power-line,  SJ  miles  long,  has  been  built  and  a  small  hoi.st 
and  compressor  are  in  use.  An  incline,  driven  at  the  base  of  a  lava- 
covered  bluff,  had  reached  a  depth  of  about  200  feet  on  a  45°  slope  at 
time  of  visit,  Api'il  28.  About  one-half  way  down  in  this,  two  beds  of 
coal  occur  on  which  32  feet  of  drifting  was  done  to  take  out  a  few 
tons  for  testing.  The  beds  consist  of  alternating  layers  of  coal,  t)one 
and  clay.  The  coal  seams  vary  in  thickness  from  2  to  22  inches  with 
a  total  of  about  67%  of  coal  in  the  best  section  of  75  inches.  The 
seams  of  bone  and  clay  are  mostly  too  narrow  to  permit  sorting  but 
according  to  G.  H.  Rees  the  total  amount  of  such  waste  is  sufficient  to 
raise  the  ash  content  undesirably  high. 

After  sampling  the  above  beds,  the  incline  was  continued  and  at  time 
of  visit  the  sump  showed  black  shale  floor  and  grey  clay  shale  roof. 
Rees  believed  this  showed  indications  of  nearness  to  another  bed  of  coal. 

The  dip  and  strike  of  the  coal  beds  on  this  property  are  about  the 
same  as  at  the  Luce  property,  and  the  character  of  coal  the  same. 

Clover  Creel-  Prospect  is  on  the  N.  B.  Frisbie  property  in  SEJ  of 
SEi  of  See.  4',  T.  32  N.,  R.  1  W.  Here  the  operators  recently  ran  an 
adit  937  feet,  N.  12°  E.,  then  sank  an  incline  164  feet  on  an  angle  of 
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45°.  According  to  Rees,  this  work  was  in  a  zone  of  faulting  about  one 
mile  wide  and  three  miles  long  in  parts  of  Sections  3,  -4  and  9,  T.  32  N., 
R.  1  \V.,  and  Sections  33  and  34,  T.  33  N.,  R.  1  W.,  where  the  line  of 
faulting  struck  east  and  the  south  side  of  the  area  appeared  to  have 
dropped.  The  formations  were  so  badly  broken  that  no  promising 
prospect  was  found  and  the  work  here  has  been  stopped. 

Cook  Prospect  is  about  three-fourths  of  a  mile  northwest  of  the  Luce 
property,  in  Sections  18  and  19,  T.  33  N.,  R.  1  W.  An  adit  ISO  feet 
long  struck  coal  with  a  steep  dip. 

Dakin  Prospect  is  in  the  SEj-  of  NE^  of  Sec.  12,  T.  33  N.,  R.  2  W., 
at  an  elevation  of  1900  to  2000  feet.  The  lignite  was  prospected 
between  1874  and  1900  and  an  adit  350  feet  long  was  run.  The  deposit 
shows  coal  seams  separated  by  thin  layers  of  clay,  the  total  thickness 
being  14  feet  or  more.  The  coal  seams  in  the  old  workings  vary  from 
6  inches  to  2|  feet  in  thickness  and  the  greater  part  of  the  total  width 
is  coal.  This  property  lay  idle  for  about  25  years,  without  having 
made  any  commercial  production.  In  1924  the  present  operators 
began  work  and  have  a  crew  employed  at  present  under  contract. 
Results  reported  so  far  are  similar  to  those  described  at  the  Barnes  and 
Luce  properties.  Electric  power  is  used  and  a  small  crew  is  employed 
sinking  an  incline. 

Luce  Prospect  is  in  the  SWJ-  of  NW^  of  Sec.  20,  T.  33  N.,  R.  1  "W. 
at  an  elevation  of  1675  feet  about  three  miles  by  road  northeast  of  Oak 
Run  P.  0.  In  1923,  work  by  the  present  operators  began  not  far 
from  where  the  first  prospectors  operated  many  years  ago.  By  the 
summer  of  1924,  a  flat  incline,  following  the  coal  bed,  had  reached  a 
length  of  320  feet,  from  which  point  the  work  had  been  turned  north 
and  a  drift  run  nearly  150  feet  farther  but  without  gaining  any 
additional  backs  as  the  drift  was  approaching  the  surface  because 
of  the  slope  of  hill.  This  opening  showed  five  to  six  feet  in  width 
composed  mostly  of  lustrous  black  lignite,  but  there  are  numerous 
narrow  seams  and  partings  of  bone  and  clay  between  the  coal  layers, 
enough  to  seriously  affect  the  quality  of  coal  by  raising  the  amount  of 
waste  that  can  not  be  disposed  of  by  sorting  and  wdiich  shows  in  the 
ash  content.  Work  on  this  bed  has  been  suspended  since  1924.  The 
coal   dips   northeast    about   seven    degrees. 

Subsequent  work  has  been  in  an  inclined  winze  on  a  dip  of  45°,  sunk 
from  the  inside  of  the  flat  incline.  Electric  power  is  used  to  operate 
a  hoist  in  this  winze,  and  a  mule  hauls  the  loaded  ears  from  the  top  of 
the  winze  to  the  portal  of  adit.  There  are  also  at  this  adit  a  small 
compressor  and  blower,  and  pump  and  gasoline  engine.  In  sinking  this 
winze  another  coal  bed  was  cut  at  an  inclined  depth  of  80  feet.  This  has 
a  total  thickness  of  five  feet  of  which  two  feet  appears  to  be  fairl.y  clean 
coal  and  the  balance  mixed  seams  of  coaJ,  clay  and  bone.  Twelve  feet 
lower  in  the  winze  another  layer  is  said  to  show  one  foot  of  good  coal 
with  other  minor  seams.  No  further  coal  beds  had  been  reported  up  to 
the  time  of  visit  in  March.  1926. 

Subsequently,  Rees  stated  that  the  incline  was  sunk  to  a  depth  of 
353  feet,  where  I'hyolite  was  struck  without  finding  any  more  coal.  In 
the  upper  workings,  mentioned  in  the  first  paragraph,  a  raise  was  put 
up  early  in  April,  1926,  and  encountered  an  upper  bed  of  coal,  near 
the  surface.     This  is  now  being  prospected. 
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G.  H.  Rees  gives  the  following  as  a  general  average  analysis  of  the 
coal  prospected  in  this  region,  under  his  supervision : 

Fixed   carbon    (after   drying) 42% 

Volatile  hydrocarbons    (after  drying) , 33-35% 

Ash     (after    drying) 23-25% 

Sulphur    (after   drying) .75-1% 

B.t.u.s 9000 

Moisture 17% 


i'oriai   ot   111011110  on  Luce  properly,  being  prospected   l>\' 
Mt.   Shasta  Coal  Company.     Near  Oak  Run. 

The  accompanying  map  shows  the  location  of  coal  prospects  in  central 
Shasta  County,  including  those  mentioned  as  having  been  worked  50 
years  ago,  as  well  as  those  under  lease  or  option  to  Cross  and  associates. 
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Work  has  also  been  done  in  the  county  on  coal  prospects  on  the 
upper  course  of  Kosk  Creek,  and  in  the  Beegum  district  in  the  south- 
eastern part  of  the  county. 

Beegum  Creek  Deposit  has  been  prospected  by  Don  Noble,  Platina, 
and  D.  F.  Weed,  Ono.  It  is  in  the  Wi  of  Sec.  29  and  E^  of  Sec.  30, 
T.  29  N.,  R.  9  W.,  at  an  elevation  of  2100  feet,  45  miles  by  road  west 
of  Red  Bluff,  and  4i  miles  by  road  and  trail  from  Platina.  The  dis- 
coverers ran  an  adit  80  feet,  on  the  coal  for  about  40  feet,  with  three  feet 
of  coal  at  the  face.  A  raise  put  up  20  feet  shows  layers  of  coal  from  a 
few  inches  to  two  feet  thick. 

The  coal  is  said  to  be  hard  and  good  quality,  and  has  been  used  a 
little  locally  for  blacksmith  work.  The  seam  strikes  east  and  dips  18° 
south  and  is  said  to  outcrop  at  intervals  for  two  miles  beyond  this 
property.  There  is  some  water  nearby  in  Coal  Gulch,  a  branch  of 
Beeguni  Creek.  The  distance  from  railroad  makes  the  possibility  of 
commercial  development  doubtful. 

Bibl:  Cal.  State  Min.  Bur.  R.  XVII,  p.  515. 

Frost  Prospect.  Owners,  Byron  Frost  and  wife,  Willows.  It  is  in 
Round  Mountain  District.     Similar  to  others  described.     Idle. 

Kosk  Creek  Deposits  were  prospected  many  years  ago  but  were  not 
producers,  due  to  being  in  rugged  country  remote  from  railroads. 

In  the  SEi  of  Sec.  22,  T.  38  N.,  R.  1  E.,  at  the  old  Burvkhalter  Coal 
Prospect,  it  is  said  that  coal  is  exposed  in  the  creek  bed  and  along  the 
banks  for  one-half  mile.  This  is  on  one  of  the  headwater  branches  of 
Kosk  Creek,  three  miles  south  of  the  Siskiyou  County  line.  While  the 
writer  did  not  visit  the  place  Mr.  C.  0.  Willis  of  Burney,  wlio  is 
familiar  with  the  region,  states  the  widest  vein  is  13  feet  thick  and  that 
ill  all  23  seams  of  coal  have  been  found  here.  Samples  exhibited  are 
l)laek  and  apparently  fair  grade  sub-bituminous  (black  lignite).  The 
section  of  the  widest  vein  is  said  to  show  the  following : 

roof,  black  and  white  sandstone 

small  seams  coal 

clay 

7i  feet  coal 

2  feet  clay 

5|  feet  coal 

The  deposit  is  about  10  miles  from  nearest  point  on  present  Pacific 
Gas  and  Electric  Railway,  but  it  is  estimated  15  miles  of  railroad  would 
be  required  to  reach  it  on  account  of  steep  grades.  It  is  at  present 
accessible  only  by  14  miles  of  trail. 

The  Scott  Coal  Prospect  is  another  showing  three-fourths  mile  north- 
west of  the  last  named,  on  another  fork  of  the  creek.  It  was  prospected 
superficially  years  ago. 
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COPPER.! 

By  W.  B.  Tucker,  Mining  Engineer.^ 

DESCRIPTION  AND  LOCATION  OF  COPPER  DISTRICTS. 

The  copper  region  of  Shasta  County  is  about  30  miles  in  length  and 
about  15  miles  in  width,  extending  nearly  east  and  west  across  the 
Redding  Quadrangle  of  the  U.  S.  Geological  Survey,  and  embraces 
three  actively  producing  districts  known  as  Iron  Jlountain,  Bully  Hill, 
and  Ingot,  which  are  separated  bj-  a  dozen  miles  of  country  where  as 
yet  no  large  bodies  of  copper  ore  have  been  found. 

The  Iron  Mountain  district  is  the  largest  and  by  far  the  most 
impoi-tant  region.  Iron  Mountain  lies  .just  outside  of  the  border  of  the 
Redding  Quadrangle,  northwest  of  the  old  town  of  Keswick,  and  from 
this  locality  the  district  extends  nearly  northeast  for  25  miles  to  and 
beyond  the  Mammoth,  and  has  a  width  of  about  two  miles.  It  comprises 
the  holdings  of  the  Mountain  Copper  Company,  Pittsburgh-Mount 
Shasta  i\Iining  Company,  Balaklala,  Trinity  Copper  Company,  Colma 
Copper  Company,  Golinsky  Copper,  and  a  number  of  other  smaller 
mines. 

The  Bully  HiU  district  comprises  an  area  scarcely  three  miles  north 
and  south  by  two  miles  east  and  west,  and  includes  the  Bully  Hill, 
Rising  Star,  Arps,  and  Copper  City  lodes,  besides  a  number  of  pros- 
pected claims  on  the  south  and  southwest  slope  of  Horse  Mountain. 
(Plate  I.) 

The  Ingot  district,  which  is  on  the  east  end  of  the  copper  region,  has 
an  area  of  scarcely  two  miles  north  and  south  by  three  miles  ea.st  and 
west,  and  includes  the  Afterthought,  Donkey  and  Woodrow  Wilson 
mines. 

Geology.  (Excerpts  taken  from  Redding  Folio,  U.  S.  Geological 
Survey  on  geology  of  district.) 

The  country  rock  of  the  copper  deposits  is  practically  the  same 
throughout  the  region,  but  not  all  the  same  age.  It  is  chiefly  rhyolite 
and  tuff,  and  here  and  there  a  trace  of  included  sediments. 

Chnracier  of  Ore  Deposits.  The  copper  ore  deposits  are  lenses 
or  zones  of  disturbance  in  which  the  country  rock  is  crushed  and 
sheared,  thus  producing  the  channels  for  circulating  waters,  and  greatly 
enhancing  the  possibilities  of  the  mineral  solution  and  deposition. 

Fissure  Systems.  The  rocks  of  the  copper  region  have  experienced 
disturbances  at  many  periods  extending  over  a  wide  range  of  time.  The 
system  of  fissui-es  is  confined  to  three  groups:  (1)  The  early  fissures 
filled  at  least  in  part  by  igneous  rocks  of  the  pre-Cretaceous  eruption, 
(2)  the  fissures  bearing  ore  deposits,  and  (3)  the  fissures  of  the  late 
Cretaceous  or  post-Cretaceous  age. 

Ore-hearing  Fissures.  The  fissures  which  gave  access  to  mineral- 
bearing  solutions,  and  thus  permitted  the  formation  of  deposits  of 
copper  and  auriferous  quartz,  originated  chiefly  during  the  epoch  of 

'  Tliis  ."jection  on  copper  is  a  revision  and  reprint  of  an  article  publisherl  in  our 
Report  XX,  pp.  419-447,  1924.  with  changes  and  additions  needed  to  bring  it  to  date. 

=  Acknowledgments.  The  writer  wishes  to  acknowledge  the  uniform  courtesv 
extended  him  by  owners  and  operators  of  mines  throughout  the  Shasta  Copper  Belt. 
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rock  crushing  and  mountain  making  about  the  close  of  the  Jurassic. 
This  is  indicated  by  the  fact  that  the  tksures  bearing  ore  have  been 
found  in  tlie  Juraivsic  rocks,  hut  not  in  the  Cretaceous.     The  important 


PLATE  I. 


MAP  Of  A  PORTION  OF  THE  SHASTA  COUNTY  COPPER  BELT 
EAST  or  THE  SACRAMENTO  RIVER,  INCLUDING  THE  BULLY 
HILL    DISTRICT,   SHOWING  THE   PRINCIPAL    MINING  PROPERTIES. 


ore-bearing  fissures  of  the  copper  di-stricts  are  irregular  in  trend.  The 
greatest  extension  of  the  copper  region  is  in  a  direction  about  N.  80°  E., 
while  that  of  the  several  districts  range  from  N.  50°  W.  to  N.  30°  E. 


140  REPORT  OF   STATE  MINERALOGIST. 

The  general  trend  of  the  Iron  ilountain  district  is  X.  30^  E..  but  the 
strike  of  its  ore-bearing  fissures  rarely  conforms  to  the  general  direction. 
The  strike  of  the  ore-bearing  fissures  about  the  head  of  Motion  and 
Spring  creeks  varies,  but  the  principal  mineralized  fissures  usually  have 
a  cour.se  of  X.  70"  W..  whereas  on  the  north  slope  of  Balaklala  ilountain 
and  beyond  Squaw  Creek  their  general  course  is  nearly  X.  70°  E., 
though  locally  diverted. 

The  rocks  in  this  region  are  much  sheared,  and  in  all  parts  of  the 
district  the  fissures  containing  the  ore  deposits  are  usually  those  that 
show  the  greatest  amount  of  shearing. 

In  the  Bully  Hill  district  the  principal  ore-bearing  fissures  have  a 
course  of  about  X.  10°  E..  parallel  with  the  greatest  extent  of  the  pro- 
ducing district,  although  there  are  local  variations  of  minor  importance. 

In  the  Ingot  district  the  principal  ore-bearing  fissures  have  a  general 
strike  of  X.  50-— 60°  W.  The  dip  of  the  ore-bearing  fissures  throughout 
the  copper  belt  is  usually  vertical  or  at  a  high  angle,  but  there  are 
a  number  of  prominent  variations,  as  at  Shasta  King  and  ]SIammoth 
mines,  where  the  dip  westward  flattens  and  locally  may  be  reversed. 

Disfnhufio7i  of  Ores.  The  principal  orebodies  of  economic  value 
have  been  found  only  in  the  Balaklala  and  Bully  Hill  rhyolites.  These 
orebodies  occur  in  irregular  fissures  along  which  there  has  been  much 
shearing,  and  the  orebody  is  as  a  rule  irregularly  lenticular  in  the 
shear  zone.  These  lenticular  orebodies  range  from  a  mere  seam  to  a 
hundred  feet  in  diameter.  They  succeed  one  another  with  the  sami^ 
irregularity  in  a  more  or  le.ss  continuous  shear  zone,  or  occur  in  adja- 
cent parallel  .shear  zones.  The  maximum  width  of  orebodies  that  have 
been  worked  is  300  feet,  with  a  known  length  of  1000  feet. 

DcpfJiK  of  Ore  Deposits.  The  ore  deposits  have  been  developed 
tlu-oaghout  the  district  to  a  depth  of  1500  feet  below  the  surface. 

Grade  of  Ore.  The  material  mined  in  recent  years  does  not  average 
jver  3  per  cent  copper. 

Character  of  Ores  and  Ganque.  The  present  ores  of  the  copper 
region  are  almost  exclusively  sulphides,  the  metals  contained  being  iron, 
copper,  zinc,  and  small  proportions  of  lead,  arsenic,  silver  and  gold. 
The  minerals  are  pyrite,  chalcopyrite,  bomite,  chalcocite,  spalerite  and 
galena.    The  upper  portion  of  the  orebodies  consists  largely  of  limonite. 


The  exploitation  for  copper  in  Shasta  County  began  in  1895  at  Iron 
Mountain,  and  the  total  production  from  1895  to  1924.  inclusive,  is 
646.964.136  pounds  valued  at  $104,381,973.  About  6.000,000  tons  of 
ore  has  been  produced  from  the  county's  mines. 

History. 

Copper  was  discovered  and  mined  in  Shasta  County  at  Copper  City 
in  1862.  It  was  not  untU  1895  that  operations  were  started  at  the  Iron 
ilountain  Mine  by  the  ilountain  Copper  Company,  and  this  marked 
the  discovery  and  development  of  the  immen.se  sulphide  orebodies  of 
the  copper  belt  of  Shasta  County. 

The  principal  productive  mines  on  the  west  end  of  the  copper  belt 
"ave  been  Balaklala.  Goliuskv.  Iron  ]\Iountain,  Mammoth,  and  Shasta 


SACRAMENTO    FIELD    DIVISION.  141 

King.     On  the  east  end  of  the  belt  are  the  Bully  Hill  and  Rising  Star 
mines  at  Bully  Hill,  and  the  Afterthought  Mine  at  Ingot. 

The  fopper  mines  of  Shasta  County  have  been  under  active  operation 
from  1895  to  1919,  and  Shasta  County  led  all  other  counties  in  Cali- 
fornia in  the  output  of  copper  during  those  years;  but  in  1920-1922 
production  was  small,  recovering  somewhat  in  1923  and  1924.  The 
history  of  the  principal  districts  in  the  copper  belt  is  briefly  described 
according  to  the  importance  of  the  mines. 

Bully  Hill  and  Copper  City  Districts. 

In  1863  about  250  tons  of  ore  were  shipped  to  San  Francisco.  This 
ore  is  said  to  have  contained  8  per  cent  copper,  with  values  of  $40  in 
gold  and  $20  in  silver.  From  San  Francisco  the  ore  was  shipped  to 
Swansea,  and  gave  a  small  margin  of  profit.  The  ground  now  covered 
by  the  Bully  Hill  Group  of  Mines  was  first  located  by  Alexander  San- 
ford.  Jack  Killinger  and  J.  P.  Williams  formed  a  company  and  oper- 
ated the  Excelsior  Mine,  located  near  Copper  City,  until  1865.  At  the 
same  time,  the  Baxter  Mine  was  operated  by  the  Baxter  Mining 
Company. 

At  Biilly  Hill,  0.  R.  Johnson  &  Co.  acquired  the  claims  located  by 
Sanford,  and  began  operations  under  the  name  of  the  Bully  Hill  Gold 
and  Silver  Copper  Mining  Company.  In  1877,  Alvin  Potter  &  Company 
reopened  the  Bully  Hill  Mine.  Then  the  property  pa.ssed  to  the  Extra 
Mining  Company,  which  built  the  first  mill  in  Copper  City  in  1877. 
This  company  operated  the  property  for  three  or  four  years,  when 
operations  were  suspended  on  account  of  their  inabilit.v  to  treat  the 
base  ores.  About  1897,  James  Sallee  obtained  the  Bully  Hill  Mine, 
and  after  three  years  of  development  work  sold  the  property  in  1899 
to  J.  R.  De  La  Mar  for  $225,000.  In  1901.  the  property  was  transferred 
to  the  Bully  Hill  Copper  Mining  and  Smelting  Company,  of  which 
J.  R.  De  La  Mar  was  president. 

This  company  opened  up  the  Bully  Hill  Mine,  erected  smelting  works 
whicli  then  included  a  blast  furnace  with  a  daily  capacity  of  about 
150  tons,  a  converter  plant  of  150  tons,  a  battery  of  60  roasting  stalls, 
and  two  McDougall  roasters.  The  first  ores  treated  by  this  plant  are 
reported  to  have  carried  as  high  as  15  per  cent  copper.  During  the 
operation  of  the  plant  by  this  company,  the  average  ore  treated  is 
.stated  to  have  been  around  5  per  cent  copper. 

In  1905  the  property  was  sold  by  the  De  La  Mar  interests  to  the 
General  Electric  Company.  The  General  Electric  Company  opened  up 
the  Rising  Star  Mine,  besides  doing  additional  development  work  on 
the  Bully  Hill  Mine.  The  smelting  works  were  enlarged  and  smelting 
operations  resumed. 

The  Sacramento  Valley  and  Eastern  Railway  was  completed  from 
Pit,  a  station  on  the  Southern  Pacific,  to  Bully  Hill.  The  smelter  was 
operated  by  the  General  Electric  Company  until  1910,  after  which  only 
development  work  was  done.  The  company  built  a  small  experimental 
plant  to  try  out  electric  smelting  and  recovery  of  the  zinc  values.  ThLs 
plant  was  operated  in  1915,  producing  300  to  400  lbs.  of  metallic  zinc 
per  day,  using  direct  electrolysis  of  zinc  sulphate  with  regeneration 
of  acid. 

In  October,  1917,  the  W.  Arnstein  interests,  known  as  Bully  Hill 
Mining  Company,  took  over  the  property;  the  Rising  Star  shaft  was 
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repaired,  and  silver-gold-eopper  ore  extracted  from  the  lower  levels  was 
shipped  to  the  Mammoth  smelter  at  Keimett.  The  production  in  1918 
amounted  to  27,000  tons  of  selected  ore,  averaging  6  per  cent  copper 
and  $1  in  gold  and  sUver  per  ton.  The  property  was  operated  until 
1920  by  W.  Arustein,  who  built  a  150-ton  flotation  plant,  but  this 
treatment  was  unsuceessfid.  In  1920  the  property  was  sold  to  the 
Shasta  Zinc  and  Copper  Company,  D.  G.  .Tackling,  president,  and  W. 
Arnstein,  vice  president. 

The  Shasta  Zinc  and  Copper  Company  constructed  a  150-ton  rever- 
beratory  smelter  and  zinc  oxide  plant,  and  the  plant  was  put  in  opera- 
tion in  June,  1922,  and  operated  until  December,  1922.  when  operations 
were  suspended  due  to  fall  in  the  price  of  zinc  oxide. 

Iron  Mountain  District, 

The  Iron  Mountain  or  Mountain  Copper  Mine  was  discovered  in  the 
early  sixties,  and  located  by  "WUliam  ilagee  and  Charles  Camden  of 
San  Francisco,  as  an  iron  mine.  It  was  held  as  an  iron  deposit  until 
1879.  In  that  year  James  Sallee  and  Alvin  Potter  acquired  a  one-third 
interest  in  the  property,  and  operated  the  mine  for  its  gold  and  silver 
values.  In  18S4,  John  0.  Earl  and  Charles  Ellsworth  bonded  the 
property,  and  placed  a  20-stamp  mill  on  it.  Before  any  produc- 
tion wa-s  made,  the  entire  plant  and  mine  were  returned  to  the 
original  owners.  James  SaUee,  as  part  owner  and  superintendent, 
operated  the  mine  until  1888.  when  it  was  purchased  b.v  the  Mountain 
Mines  S^•ndicate,  Ltd.,  of  London.  England.  This  company  extended 
one  of  the  prospect  tunnels,  encountered  and  developed  a  large  body 
of  copper-sulphide  ore,  and  proceeded  to  operate  the  mine  as  a  copper 
mine. 

On  January  1.  1897,  the  entire  property  of  the  Mountain  ilines 
Syndicate  was  transferred  for  $5,750,000  to  the  present  ^lountain 
Copper  Company.  Ltd..  of  London.  The  Iron  ilountain  iline  was 
operated  continuously  untU  1920.  when  operations  were  suspended. 

The  Mountain  Copper  Company  also  owns  and  operates  the  Hornet 
iline,  lying  to  the  north  of  the  Ii'on  Mountain  Mine.  On  this_  property 
5,000,000  tons  of  pyrite  ore  have  been  developed,  averaging  0.7  per  cent 
copper,  and  carrying  47  to  50  per  cent  sulphur.  This  mine  has  been 
under  continuous  operation,  daUy  production  being  from  400  to  500 
tons  of  pyrite  ore. 

The  company  also  owns  and  operates  a  350-ton  smelter  at  ^lartinez, 
California,  and  a  150-ton  leaching  plant.  At  this  plant  the  Hornet 
ores,  low  in  copper  but  rich  in  sulphur,  are  burned  and  the  sulphur 
fumes  are  collected  in  lead-lined  chambers  and  transformed  into  sul- 
phuric acid  by  the  Meyer  chamber  process ;  the  cinder  remaining  after 
roasting  is  leached  for  its  copper  content.  The  acid  is  sold  crude,  and 
is  also  used  as  the  basis  of  commercial  fertilizers.  The  fertilizer  plant 
was  operated  to  full  capacity  in  1920.  and  a  gas  purifier,  bluestone  and 
pigments  made.  At  one  time  this  company  was  among  the  large 
copper  producers  of  the  world.  Between  1901  and  1919,  thev  produced 
over  122.000,000  lbs.  of  fine  copper. 

The  ilammoth  IMine.  which  is  located  in  the  Iron  ilountain  district, 
has  been  the  largest  producer  of  copper  in  the  Shasta  copper  belt. 
This  property-,  which  originally  consisted  of  twelve  claims  and  a 
patented   section,   was   owned   by   R.   M.    Saeltzer   and   associates   of 
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Redding.  In  1904  it  was  purchased  by  the  Mammoth  Copper  Mining 
Company,  a  subsidiary  of  the  U.  S.  Smelting,  Refining,  and  Mining 
ComiMXny,  Boston,  Massaehusetts.  The  smelter  located  at  Kennett  was 
built  in  i905,  and  in  1908  the  plant  was  enlarged  to  its  present  capacity. 
The  mine  and  smelter  were  under  continuous  operation  until  May,  1919. 
The  Balaldala  Mine  was  developed  by  the  Balaklala  Mining  Company 
of  San  Francisco,  in  1900.  In  1902  the  Western  Exploration  Company 
secured  a  bond  on  the  property  and  carried  on  extensive  development 
work  until  1905,  when  it  was  acquired  by  the  First  National  Copper 
Company  and  operated  under  the  name  of  the  Balaklala  Consolidated 
Copper  Company,  New  York  City,  from  1906  until  May,  1919,  when 
operations  were  suspended.  The  mine  was  taken  over  under  lease  by 
tlie  Mammoth  Copper  Company  in  1923,  and  reopened  in  November, 
1923,  the  ore  going  to  the  Mammoth  smelter.  At  present  it  is  under 
Ica'^e  to  Mason  Valley  Mines  Company. 

Ingot    District. 

The  history  of  the  mines  in  the  Cow  Creek  or  Ingot  district  has  been 
ill  many  respects  parallel  to  that  of  Iron  Mountain  and  Bully  Hill. 
The  earliest  attempts  at  operation  wei-e  made  for  the  extraction  of  gold 
and  silver  values  from  the  oxidized  surface  ores.  Later,  etifort  was 
made  to  work  the  basic  ores  by  a  process  of  roasting  and  milling. 
C.  M.  Peck,  in  1872,  obtained  for  a  nominal  sum  the  property  afterward 
known  as  the  Peck  Mine,  and  now  included  in  the  Afterthought  Mine, 
and  began  its  successful  operation  upon  the  oxidized  surface  ores.  In 
1875  he  erected  a  small  reverberatory  furnace,  and  later  on  a  small 
water-jacket  furnace  was  erected.  Due  to  the  refractory  character  of 
the  ores  treated,  attempts  to  smelt  the  ore  in  these  furnaces  were  unsuc- 
cessful. In  1903  the  Great  "Western  Gold  Company  acquired  the  prop- 
erty and  installed  a  42-  by  150-incli  water-jacket  blast  furnace  having 
a  capacity  of  250  tons  which  was  operated  successfully.  The  smelter 
was  blown  in  in  1905.  In  1909  the  property  wa.s  acquired  by  the 
Afterthought  Copper  Company.  This  company  installed  a  300-ton 
r('vi'i-V)eratory  furnace,  which  was  blown  in  in  July,  1919 ;  also  a  300-ton 
differential  oil  flotation  plant.  The  property  was  operated  continuously 
until  Februar.v,  1920,  when  operations  were  suspended.  In  February, 
1925,  California  Zinc  Co.  began  mining. 


Afterthought  Mine.  The  property  is  located  in  Sees.  10,  11,  25  and 
5,  T.  33  N.,  R.  2  W.,  near  the  town  of  Ingot,  which  is  24  miles  northeast 
of  Redding.  Holdings  of  the  company  consist  of  1650  acres,  of  which 
1550  acres  are  patented. 

Late  in  1923  the  property  was  sold  under  foreclosure  to  Forest  P. 
Tralles,  of  St.  Louis,  assignee  of  the  executors  of  the  will  of  J.  T. 
Milliken,  who  it  is  said  had  advanced  the  Afterthought  Copper  Com- 
pany over  a  million  dollars.  In  February,  1925,  California  Zinc 
C'ompany  began  mining  ore  under  lease  and  option.  J.  F.  Dugan, 
general  manager.  Bully  Hill. 

The  300-ton  selective  flotation  plant  which  had  been  previoasly 
in.stalled  by  Afterthought  Copper  Company  under  the  management  of 
Milliken,  proved  to  be  a  failure,  as  the  zinc  and  copper  sulphides  could 
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not  be  cleanly  separated.  California  Zinc  Company  has  abandoned  the 
plant  and  leverberatory  smelter,  and  are  sending  the  ore  from  this  mine 
to  Bully  Hill  for  concentration,  over  a  new  aerial  tram  8|  miles  long. 
The  tram  and  the  concentrating  process  now  in  use  are  described  under 
Zinc  in  this  volume.  The  vertical  depth  is  800  feet.  A  new  shaft  has 
been  raised  from  the  seventh  to  fourth  level  and  the  orebodie-s  formerly 
developed  are  being  mined.  Besides  the  shaft  and  wiaze  workings 
where  levels  are  run  100  feet  apart,  there  is  a  main  working  adit.  No.  4, 
which  runs  X.  85"  E.  600  feet,  then  as  a  drift  500  feet  southeast  on  the 
Afterthought  lode  and  400  feet  northwest  on  Copper  HiU  lode.  Zinc  is 
now  the  principal  product  of  the  mine. 

Ore  deposits:  The  copper-zinc  ore  deposits  are  limited  to  zones  of 
disturbance  in  which  the  country  rock  is  crushed  and  sheared.  The 
Copper  Hill  lode  consists  of  two  short,  neai-ly  vertical  orebodies, 
approximately  350  feet  apait.  They  lie  close  to  the  contact  in  rhyolite 
that  encloses  fragments  of  slate.  The  shear  zone  contains  massive 
irregular  lenticular  orebodies.  The  two  vein  systems  or  lodes  are 
known  as  the  Afterthought  and  Copper  Hill  lodes,  which  strike  north- 
west and  dip  70°  to  the  northeast.  Approximately  300.000  tons  of  ore 
are  reported  to  be  developed,  carrying  5.5  ozs.  silver,  0.03  oz.  gold,  16% 
zinc  and  3  copper.  The  ore  is  a  complex  copper-zinc  ore  finely  dis- 
seminated, composed  largely  of  sphalerite,  pjTite,  ehalcopyrite.  and 
local  traces  of  bornite.  The  gangue  which  forms  less  than  5%  of  the 
ore  is  barite,  with  some  quartz  and  a  trace  of  ealeite. 

Bibl:  Cal.  State  ilin.  Bur.  K.  XIY.  pp.  760-761;  R.  XVIII,  pp. 
596-598:  R.  XX.  pp.  425-426.  Bull.  50.  pp.  102-105.  A.  H. 
Heller.  M.  &  S.  P.  Aug.  2,  1919. 

Akers  Group  of  Mines  is  located  in  Sees.  6  and  7.  T.  33  N..  R.  5  W., 
5  miles  west  of  Kennett.  in  the  Backbone  mining  district.  Elevation 
1000  feet.  J.  "W.  Akers  of  Kennett,  owner.  Holdings  comprise  four- 
teen claims,  totaling  approximately  280  acres,  located  along  Squaw 
Creek,  between  the  Mammoth  and  Balaklala  mines,  and  adjoining  the 
Trinity  Copper  Company's  property  on  the  ea.st.  The  development 
work  on  these  claims  is  confined  to  five  tunnels  along  an  intrusion  of 
quartz-augite-diorite,  about  200  to  300  feet  in  width,  with  a  general 
ea.sterly  trend,  which  occurs  in  the  Balaklala  rhvolite.  The  gossan  crop- 
pings  are  prominent  and  can  be  followed  for  about  1000  feet.  The  ore 
occurs  in  small  irregular  lenticular  orebodies.  along  irregular  fissures, 
one  of  which  trends  north  and  south,  with  a  dip  of  60°  east,  the  other 
having  a  X.  40°  W.  trend.  The  ore  is  chiefly  pyrite  with  more  or  less 
ehalcopyrite  and  occasional  traces  of  bornite,  and  carries  $2  per  ton 
in  gold  and  .silver.  The  present  work  is  confined  to  X"o.  3  tunnel,  where 
a  series  of  parallel  north  and  south  and  a  X.  40°  W.  fracture  are  being 
drifted  on :  and  some  small  lenses  of  ore  have  been  exposed  along  these 
fractures,  varying  in  width  from  2  inches  to  2  feet,  and  from  10  to  15 
feet  in  length.  In  this  tunnel  there  is  a  drift  261  feet  north  on  a  north 
and  south  fracture,  and  one  to  the  sottth  244  feet  on  a  parallel  fracture. 
In  this  south  drift  the  main  X.  40°  W.  fissure  was  cut.  On  the  claims 
located  on  the  south  side  of  Squaw  Creek  are  two  tunnels  which  have 
lengths  of  100  feet.  In  the  lower  tunnel,  which  is  driven  on  a  X.  40° 
"W.  fracture,  a  small  lens  of  ore  40  feet  in  length  and  about  2  feet  in 
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width  has  been  developed.  Saiuples  taken  from  this  orebody  are 
reported  to  carry  from  2%  to  6%  copper.  One  man  employed  on 
development  work. 

Bibl :  Cal.  State  Miii.  Bur.  R.  XX,  p.  426. 

Arps  Group  of  Mines  is  located  in  Sees.  20,  21,  28  and  29,  T.  34  N., 
R.  3  W.,  li  miles  north  of  Copper  City,  in  the  Pittsburg-  mininsi 
district.  It  comprises  fifteen  patented  claims,  totaling  250  acres 
adjoining  the  Copper  City  claims  of  the  Shasta  Zinc  and  Copper 
Company.  Owners  are  William  Arps  and  R.  M.  Saeltzer  of  Red- 
ding. Elevation  900  to  1200  feet.  The  property  is  located  on  the 
Copper  City  lode,  the  shear  zone  in  which  the  lode  occurs  traversing 
the  Bully  Hill  rhyolite  and  liaving  a  general  course  of  N.  30°  W.  The 
ore  is  pjTite,  sphalerite  and  chalcopyrite,  with  barite  as  a  gangue. 
Developments  consist  of  six  tunnels,  two  shafts  and  several  crosscuts 
and  winzes  aggregating  over  3000  feet.  The  most  extensive  workings  are 
confined  to  the  Globe,  Hearst,  and  Kaiser  Wilhelm  claims.  In  these 
workings  several  small  lenses  of  ore  were  developed,  cari-ying  values  in 
copper,  gold  and  silver.  Several  ears  of  ore  have  been  shipped  from 
the  property  to  the  Mammoth  Smelter  at  Kennett,  and  are  reported  to 
have  averaged  $20  per  ton  in  gold  and  silver,  with  low  copper  content. 
Ecjuipment  consists  of  blacksmith  shop  and  tools,  compressor  house, 
Chicago  pneumatic  compressor,  air  drills,  cars  and  track.     Idle. 

Bibl :  Cal.  State  Min.  Bur.  R.  XIV,  p.  761 ;  XIX,  pp.  89,  90 ;  XX, 
p.  427.    Bulletin  No.  50,  p.  110. 

Balahlala  Copper  Mine  consists  of  72  patented  claims,  1169  acres; 
also  800  acres  of  smelter  and  townsite  land  at  Coram,  in  the  Flat  Creelc 
mining  district,  in  Sees.  10,  11,  12,  13,  14,  17,  20  and  21,  T.  33  N.,  R.  6 
W.,  about  three  miles  northwest  of  Coram  Station.  Owned  by  First 
National  Copper  Company;  office.  111  Broadway,  New  York.  Officers, 
Thomas  W.  Lawson,  president;  W.  A.  Kerr,  secretary,  until  May,  1919. 
when  all  operations  were  suspended.  Under  lease  to  the  ^Mason  Valley 
Mines  Co.,  Thompson,  Nev.  The  mines  are  located  on  the  south  side  of 
Squaw  Creek,  at  an  elevation  of  2400  feet.  The  country  rock  is  rhyolite, 
ore  occurring  in  lenticular  masses  as  replacement  of  country  rock  in 
Hat  bodies,  with  slight  dip  to  north,  the  greatest  extension  being  to  the 
east  and  west,  with  a  series  of  north  and  south  step  faults,  causing 
displacement  from  a  few  feet  to  more  than  100  feet.  The  main  ore- 
bearing  fissure  strikes  N.  70°  E.,  with  a  northwesterly  dip  somewhat 
steeper  than  the  slope  on  which  it  occurs.  The  lode  is  well  marked  in 
places  by  heavy  gossan,  and  has  been  traced  more  or  less  continuously 
for  ov^r  a  half  mile.  The  main  orebodies  are  developed  for  lengths  of 
900  and  1100  feet.  The  ore  is  cupriferous  pyrite,  copper  values  being 
mainlv  in  chalcopyrite,  with  a  little  chalcocite  and  covellite,  all  carrying 
gold  and  silver  values  and  said  to  average  about  2.7%  copper,  0.9  oz. 
silver,  0.03  oz.  gold.  21.4%  silica,  31.5%  iron,  4.3%  lime,  3.4%  alumina, 
2.27c  zinc  and  35.2%  sulphur. 

Developments  consist  of  20  tunnels,  of  which  the  main  haulage  tunnel, 
known  as  the  Wiel,  is  6000  feet  in  length,  and  has  a  large  glory  hole. 

Ore  reserves  are  said  to  be  about  3,000,000  tons  of  2.7%  copper  ore 
with  0.95  oz.  silver  and  60^  gold  per  ton. 

3 — 45309 
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Production  June  30,  1918,  to  May  15,  1919,  amounted  to  82,271  tons 
of  ore,  the  net  recovered  values  being  2.7%  copper  and  $1.54  gold  and 
silver,  or  a  total  of  $178,352,  copper  being  sold  at  19.59^  per  pound. 
For  the  year  1917-1918,  the  mine  produced  82.876  tons  of  ore  assaying 
2.29%  copper,  $1.57  in  gold  and  silver,  which  compares  with  the  previ- 
ous j-ear's  production  of  76,559  tons,  netting  $174,656.  Shipments 
were  made  to  the  ^Mammoth  smelter  at  Kennett.  The  smelting  plant 
which  was  located  at  Coram  has  been  dismantled  and  the  material  sold 
to  the  Shasta  Zinc  and  Copper  Company  at  Winthrop. 

Mine  equipment  consists  of  hoists,  5  air  compressors,  air  drills,  electric 
tramway,  motors,  cars  and  track,  ore  bunkere  (capacity  1000  tons),  and 
16,500  feet  of  aerial  tramway  from  the  mine  to  Coram. 

Buildings  include  an  office,  store,  school,  hospital,  sawmill,  and  about 
75  dwellings. 

The  ilammoth  Copper  Company  resumed  operations  on  th"  mine  in 
November,  1923,  but  worked  only  a  short  time.  In  ilarch,  1926,  ]Mason 
Valley  Mines  Co.  leased  the  mine  and  put  10  men  at  work. 

Five  to  eight  tons  per  month  of  copper  precipitate,  assayirig  50% 
copper,  is  recovered  from  the  mine  water. 

Bibl :  Cal.  State  Min.  Bur.  K.  XX,  pp.  427-428. 

Baxter-Winthrop  Group,  formerly  known  a-s  Copper  Cit\'  iline, 
owned  by  Shasta  Zinc  and  Copper  Company,  comprises  the  Excelsior, 
Brown,  Humboldt  and  Baxter  claims,  located  in  Sees.  21  and  28,  T.  34 
N.,  R.  3  W.,  1  mile  north  of  Copper  City,  in  Pittsburgh  mining  district. 
Developments  consist  of  3000  feet  of  tunnels  and  1000  feet  of  drifts. 
The  lower  tunnel,  known  as  the  Winthrop  ti;nnel,  was  driven  northeast 
1000  feet,  developing  an  orebodj-  which  was  stoped  to  the  surface.  On 
the  Baxter  Claim,  in  Baxter  Gulch,  there  ls  a  shaft  150  feet  deep,  which 
is  connected  by  drifts  with  the  workings  from  the  Winthrop  tunnel. 
All  workings  caved.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XX,  p.  428.    Bulletin  No.  50.  p.  107. 

Black  Diamond  Group  of  Mines.  This  group,  consisting  of  a  half 
section  of  land  and  eighteen  claims,  is  located  in  Sees.  2  and  3,  T.  33  N., 
R.  4  "W.,  in  the  Stillwater  mining  district.  Formerly  operated  by 
Northern  California  Investment  Company,  George  Bajdia,  vice  president 
and  agent.  Redding,  California. 

The  ore  on  these  claims  occurs  on  the  contact  of  McCloud  limestone 
and  quartz-augite-diorite,  and  at  a  number  of  points  small  masses  of 
ore  have  been  foimd  along  this  contact.  The  orebodies  discovered  are 
small  and  irregular.  The  ore  consists  of  chalcopyrite,  pyrrhotite  and 
magnetite.  A  large  amount  of  development  work  has  been  done  on  the 
property,  consisting  of  a  nTimber  of  tunnels.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XX.  p.  428.    Bulletin  No.  50.  p.  108. 

Brusliy  Canyon  consists  of  160  acres  in  Sec.  34,  T.  34  N..  R.  3  W., 
about  two  miles  south  of  Copper  City,  in  Pittsburgh  mining  district. 
Owners,  W.  Collins  et  al.  Development  consists  of  one  tunnel  300  feet 
long.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XX.  p.  429.    Bulletin  No.  50,  p.  102. 
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Bully  Hill  and  Etsing  Star  Mines.  These  properties  are  situated  one 
and  one-half  miles  north  of  Copper  City,  in  Sees.  15,  16,  21  and  28, 
T.  34  X..  K.  3  W.,  in  the  Pittsburgh  mining  district.  Owned  by  Shasta 
Zinc  and  Copper  Company.  1800  Hobart  Building.  San  Francisco; 
D.  C.  .Tackling,  president :  W.  Arnstein,  vice  president :  M.  W.  Enrich, 
secretary;  G.  T.  Jackson,  general  manager;  Louis  Monohan,  mine 
-uperintendent.  They  are  being  operated  under  lease  and  option  by 
California  Zinc  Company. 

At  Bully  Hill,  there  are  two  lodes  that  have  been  extensively  worked, 
the  Ea.stern  or  Delamar  lode  in  the  Bully  Hill  Mine,  and  the  Western 
or  Anchor  lode  in  the  Rising  Star  Mine.  The  general  course  of  the 
lodes  is  X.  10'  E. :  dip.  approximately  vertical.  They  are  almost 
parallel  and  are  about  two  hundred  yards  apart.  The  shear  zones  in 
the  rhyolite  are  more  or  less  distinct  throughout,  and  contain  irregularly 
lenticular  overlapping  orebodies.  These  orebodies  vary  in  extent  and 
size  from  lenticular  or  sheet-like  nodules  a  few  inches  wide,  up  to 
bodies  of  ore  100  feet  in  length  and  12  to  30  feet  thick.  The  greatest 
extent  of  the  orebodies  appears  to  be  in  a  nearly  vertical  direction, 
pitching  steeply  north.  The  ore  is  composed  of  pyrite,  chaleopyrite. 
ehalcocite,  mornite,  sphalerite,  and  galena  in  varying  proportions.  The 
ore  mined  in  the  Rising  Star  iline  is  principally  sphalerite  and  some 
pyrite  and  chaleopyrite.  Quartz  is  .scarce  in  the  gangue,  and  barite  is 
more  common,  particularly  in  ore  that  is  rich  in  copper.  The  average 
rontent  of  ore  mined  from  the  Rising  Star  iiine  is  about  22%  zinc,  2% 
copper.  2  ounces  silver,  and  60(*  in  gold.  Since  1917  all  development 
work  has  been  confined  to  the  Rising  Star  Mine.  A  series  of  lenticular 
orebodies  have  been  opened  up  on  the  5th,  6th,  7th.  8th  and  9th  levels. 

Developments:  The  Bully  Hill  Mine  has  been  opened  by  a  number 
of  tunnels  with  exteasive  drifts,  crosscuts  and  raise-s.  comprising  several 
thousand  feet.  There  are  nine  levels  100  feet  apart,  eight  raises  from 
50  to  560  feet  in  height,  and  an  1100-foot  crosscut  tunnel  on  the  Bnlly 
Hill  Claim,  about  600  feet  below  the  gos.san  outcrop.  At  1100  feet  from 
portal  of  the  tunnel,  where  the  vein  was  cut,  a  3-eompartment  shaft  was 
sunk  to  a  depth  of  950  feet.  Xo.  3  or  main  tunnel  level  is  connected  by 
chutes  and  raises  with  the  upper  workings,  of  which  some  of  the  drifts 
run  along  the  lode  800  to  1000  feet. 

Rising  Star  Mine.  The  underground  workings  were  unwatered  in 
1917.  the  shaft  repaired,  and  a  large  amount  of  development  was  done 
from  1917  to  1922,  opening  up  a  series  of  lenticular  orebodies  on  the 
oth,  6th,  7th.  8th  and  9th  levels.  It  is  reported  that  300.000  tons  of  ore 
have  been  blocked  out.  During  1918  and  1919,  silver-gold-eopper  ore 
was  shipped  from  the  lower  levels  to  the  Mammoth  smelter  at  Kennett. 

Developments:  There  is  a  3-eompartment  shaft  800  feet  deep.  The 
main  adit  tunnel  fX'o.  5  level)  intersects  the  .shaft  219  feet  below  the 
collar,  with  six  levels  below  Xo.  5  level,  100  feet  apart,  with  drifts  on 
the  6th,  7th.  8th  and  9th  levels.  Ore  is  trammed  through  X'o.  5  level  to 
storage  bins,  then  hauled  in  ears  by  horses  one-half  mile  to  bins  at  the 
smelter  at  AYinthrop. 

Mine  equipment :  Electric  hoist.  10-drill  Ingersoll-Rand  compressor, 
driven  by  60-h.p.  motor,  blacksmith  shop,  and  timber-framing  shop. 
Mine  water  is  handled  by  two  5-  by  9-ineh  Aldrich  quinplex  pumps, 
each  driven  by  100-h.p.  motor;  one  pump  on  9th  level,  the  other  on 
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11th  level.  Electric  power  is  secured  from  the  Pacific  Gas  and  Electric 
Company. 

Smelter:  The  400-ton  smelter,  idle  since  1910,  has  been  dismantled 
and  moved  to  "Winthrop.  Some  parts  of  it  were  salvaged  and  used  in 
the  eou.struction  of  the  zinc  oxide  plant.  During  1920  to  1922,  a  rever- 
beratory  and  zinc  oxide  plant  haA-ing  a  capacity  of  150  tons  per  day  was 
constructed  on  this  property.  The  plant  was  put  in  operation  during 
the  early  part  of  June,  1922.  and  operated  until  December,  1922,  when 
the  plant  was  closed  down  due  to  fall  in  price  of  zinc  oxide. 

In  August,  1924,  the  California  Zinc  Company  was  organized  to  take 
over  the  Bully  Hill  mine  and  smelter  from  the  Shasta  Ziac  and  Copper 
Company.    J.  F.  Dugan.  general  manager. 

This  company  abandoned  the  process  used  by  the  last  operators 
(described  in  our  Keport  XX.  pp.  43()-432^  and  have  lately  been  making 
a  bulk  concentrate,  as  described  herein  under  Zinc.  Copper  is  at  present 
a  by-product. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII,  p.  62:  XIV,  pp.  76:3-764; 
XX,  pp.  429^32.  Bulletin  50.  pp.  106-107.  U.  S.  Geol.  Surv.,- 
Reddiug  Folio. 

Colma  Copper  Group  of  Mines  is  located  in  Sees.  6  and  31,  T.  33  and 
34  X.,  R.  5  W.,  6  miles  west  of  Kennett,  in  the  Backbone  mining  district. 
It  lies  between  the  Uncle  Sam  and  Mammoth  holdings,  at  an  elevation 
of  2400  feet.  Owners  are  ^I.  E.  Dittmar  of  San  Francisco  and  Louis 
Monakan  of  "Wiuthrop.  California.  The  property  was  in  1924  under 
bond  to  the  American  Zinc,  Lead  and  Smelting  Company,  1012  Pierce 
Building,  St.  Louis.  Missouri.     C.  B.  Nichols,  superintendent. 

This  group  of  claims  was  being  developed  through  No.  5  tunnel  level  of 
the  Uncle  Sam  !Mine,  with  the  hope  of  picking  up  the  direct  extensions 
of  the  Mammoth  iline  ore  trends  along  the  so-called  "California  Fissure' 
or  shear  zone.  The  trend  of  the  tabular  ore  deposition  has  been  devel- 
oped in  the  Mammoth  Mine  from  the  point  of  original  exposure  for  a 
distance  of  approximately  5000  feet  through  the  ^lammoth  property 
towards  the  Colma  copper  boundaries.  The  course  of  the  Xo.  5  tunnel 
level  of  the  Uncle  Sam  Mine  is  X.  40"  E..  and  it  intersects  the  L'ncle 
Sam  vein  1200  feet  from  the  portal.  About  350  feet  beyond  this  vein, 
a  vein  of  quartz  3  feet  in  width  was  cut,  which  is  heavily  mineralized 
with  ehaleopyrite  and  pyrite.  The  crosscut  tunnel  has  been  driven 
ahead  1800  feet  beyond  the  Uncle  Sam  vein,  and  the  company  plans  to 
continue  driving  the  crosscut  to  intersect  the  I\Iammoth  ore  fissure. 
The  formations  cut  by  this  tunnel  were  quartz-porphyry  and  rhyolite. 

Equipment:  A  10  x  12-inch  Ingersoll-Rand  compressor  driven  by  a 
50-h.p.  motor,  air  drills,  cars,  blacksmith  shop,  and  dwellings.  Electric 
power  is  secured  from  the  Pacific  Gas  and  Electric  Company.  Eight 
men  were  employed  in  1924. 

Bibl :  Cal.  State  :Min.  Bur.  R.  XX,  p.  432. 

Donkey  Mine  consists  of  two  patented  claims  comprising  40  acres  in 
See.  11,  T.  33  N.,  R.  2  W.,  in  the  North  Cow  Creek  mining  district, 
about  two  miles  northeast  of  Ingot,  and  in  the  Shasta  Forest  Reserve. 
Owner,  Afterthought  Copper  Company.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  No.  50,  pp.  105-106;  R.  XIV, 
p.  765 ;  XX,  p.  432. 
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Golinsky  Group,  formerly  known  as  Little  Backbone,  is  located  in 
Sec.  28,  T.  34  N.,  R.  5  W.,  about  four  miles  from  Kennett,  in  the  Back- 
bone mining  district.  Owner,  Mrs.  B.  Golinsky  of  San  Francisco, 
California. 

Holdings  consist  of  300  acres,  patented,  ad.joining  the  Mammoth  Mine 
on  the  east.  Tlie  orebody  developed  extended  150  feet  N.  70°  E.,  dip- 
ping soutlieast,  and  to  a  depth  of  not  over  100  feet.  This  orebody  is 
approximately  parallel  to  the  Mammoth  orebody.  Formation  is  Balak- 
lala  rhyolite. 

Workings  consist  of  several  tunnels,  one  being  800  feet  in  length, 
400  feet  of  drifts  and  one  stope.  Ore  bins  and  dwellings  on  the 
property.     Produced  $70,000.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  No.  50,  p.  100;  R.  XIV,  p.  766; 
XX,  p.  432. 

Greenhorn  Mine.  Owners,  Atascadero  Mining  Company,  1014  Ilobai't 
Building,  San  Francisco,  California;  E.  G.  Lewis,  president;  C.  E. 
Oilman,  secretary ;  Albert  Hanford,  consulting  engineer.  The  property 
Ls  located  in  French  Gulch  mining  district,  in  See.  6,  T.  32  N.,  R.  7  W., 
22  miles  northwest  of  Redding.  Elevation  2000  feet.  Holdings  consist 
of  15  patented  mining  claims  and  120  acres  of  patented  land.  Total 
area  of  420  acres. 

The  country  rock  is  quartz-porphyry.  The  ore  occurs  as  lenticular 
orebodies  in  a  shear  zone  in  altered  rhyolite  which  .strikes  N.  60°  W., 
with  dip  of  40°  W.,  and  is  mainly  ehalcopyrite  or  pyrrhotite  with  some 
suprite  in  the  upper  workings,  as  well  as  malachite  and  azurite.  Prin- 
cipal ore  mined  is  ehalcopyrite  associated  with  pyrrhotite  and  p.vrite. 
Some  beautiful  specimens  of  native  copper  were  discovered  in  the  upper 
workings  of  the  mine.  Orebodies  developed  varied  from  thin  seams  to 
10  feet  in  thickness.  Management  claims  250,000  tons  of  3%  ore 
blocked  out. 

Development  consists  of  six  tunnels  totaling  over  3000  feet,  the  great- 
est depth  of  workings  below  the  outcrop  being  480  feet. 

Equipment :  IngersoU-Rand  10  x  12-inch  compressor,  air  drills,  cars, 
blacksmith  shop,  and  bunk  houses.  Compressor  was  driven  by  electric 
motor.  Electric  power  secured  from  the  Pacific  Ga.s  and  Electric 
Company.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XVII,  p.  518;  XX,  p.  433. 

Keane  Copper  Mines.  Owners,  Harry  J.  Keane,  3028  West  Street, 
Oakland,  C.  A.  Peterson,  George  A.  Greenwood,  Miss  Bertha  Johnson 
et  al.  Comprises  42  claims  in  the  old  Pittsburg  district,  in  Sec.  4,  T.  36 
N.,  R.  3  W.,  and  Sec.  34,  T.  37  N..  R.  3  W.,  12  miles  by  trail  from  Sims 
Station  on  east  side  of  McCloud  River.  They  were  located  in  1925.  The 
elevation  of  claims  is  1400  to  4800  feet. 

Assessment  work  consisting  of  seven  adits  from  20  to  135  feet  long, 
four  small  open  cuts  and  2i  miles  of  trail,  are  reported  to  have  been 
done.  Seven  men  were  employed  during  the  summer  of  1925  and  three 
are  "working  now  (April,  1926). 

The  claims  were  not  visited,  but  according  to  Keane,  narrow  veins  of 
high  grade  copper  ores  occur  in  'mineralized  lava.'  Samples  said  to 
come  from  the  claims  show  good  grades  of  chalcocite,  ehalcopyrite  and 
malachite,  and  a  little  native  copper.    A  chalcocite  seam  now  being  fol- 


150  REPORT  OF  STATE  MIXERALOGIST. 

lowed  is  said  to  be  eight  inches  wide,  and  a  vein  of  ehalcopyrite  is  nine 
inches  wide  at  the  outcrop. 

Kosk  Creek  Mine  consLsts  of  12  claims  in  Sec.  23,  T.  37  X.,  R.  1  W., 
on  Kosk  Creek,  near  the  'big  bend'  of  Pit  River,  at  2000  feet  elevation 
and  several  miles  north  of  the  copper  belt.  Owners,  W.  Murrav  et  al. 
Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIII.  p.  63:  XX.  p.  433.    BuU.  No. 
50,  p.  108. 

Little  XeUie  Mine  is  located  southeast  of  the  Iron  Mountain  and 
Hornet  ]\Iines  of  the  Zyiountain  Copper  Company,  eight  miles  northwest 
of  Keswick.  Holdings  consist  of  the  Alleghany  and  Bennington  groups, 
30  patented  claims.  Area  575  acres  in  Sees.  27  and  35.  T.  33  N.,  R.  6 
W.,  in  the  Flat  Creek  mining  district.  Elevation  2400  feet.  Owners, 
Pittsburgh  and  Blount  Shasta  Gold  iliuing  and  ililling  Company :  J.  J. 
Schneider,  president:  T.  V.  Scott,  secretary  and  managing  director. 
Offices,  516  Federal  St..  Pittsburgh.  Pa. 

The  mine  was  opened  and  worked  for  gold  in  the  early  days :  however, 
all  the  later  development  has  been  in  prospecting  for  orebodies  carrying 
copper.  Three  parallel  quartz  veins  known  as  the  Little  Nellie,  York- 
town  and  Torktown  Xo.  2.  occur  in  quartz-diorite.  These  veins  strike 
X.  60°  E.  and  dip  70=  X.  Width  is  2  to  4  feet.  The  principal  develop- 
ment has  been  confined  to  the  Little  Xellie  and  Torktown  veins.  Stated 
production  is  $160,000  in  gold. 

Developments:  Upper  tunnel  driven  on  the  Little  Xellie  vein  a  dis- 
tance of  1125  feet :  lower  tunnel  driven  on  the  Torktown  vein  a  distance 
of  3888  feet,  with  crosscuts  driven  to  the  Little  Xellie  vein.  The  upper 
and  lower  workings  are  connected  by  a  shaft  which  is  located  1600  feet 
from  the  portal  of  the  tunnel.  From  this  point  a  crosscut  has  been 
driven  north  2260  feet,  at  which  point  a  vertical  winze  has  been  sunk 
522  feet  deep.  This  winze  cut  some  small  lenses  of  ore,  showiag  ehalco- 
pyrite associated  with  pyrite.  Xo  extensive  orebodies  were  encountered 
in  crosscut  or  winze. 

Equipment  consists  of  25-h.p.  hoi.st  (10 by  9  by  10-inch).  Sullivan  com- 
pressor driven  by  50-h.p.  motor,  carpenter  and  blacksmith  shops,  and 
dwellings,  and  15-stamp  mill.    Two  men  are  employed. 

Bibl:  Cal.  State  Min.  Bur.  R.  XX,  p.  433. 

Mammoth  Copptr  Mining  Company  is  a  subsidiary  of  the  U.  S. 
Smelting.  Re&iing  and  ]yiining  Company,  55  Congress  St..  Boston, 
^lass.  iline  office  at  Kennett.  Shasta  County,  Cal.  R.  E.  Hanley.  super- 
intendent. The  ilammoth  Copper  Company  was  one  of  the  largest 
producers  of  copper  metal  in  California,  and  owns  the  most  productive 
mines  in  the  Shasta  copper  belt.  The  properties  owned  bv  the  company 
are  located  in  Sees.  2,  3.  29.  31.  32  and  33.  T.  33  and  34  X.,  R.  5  W.. 
about  4  miles  northwest  of  Kennett.    Elevation  3000  feet. 

Properties:  The  ilammoth  Group,  which  is  the  principal  property. 
comprises  1117  acres,  patented,  and  434  acres,  unpatented.  The  com- 
pany also  owns  and  operates  the  following  properties   'Plate  II "i  : 

Anderson  Group,  consisting  of  15  claims,  260  acres  unpatented: 
Butters  section,  comprising  2719  acres;  Crystal  Group,  24  claims.  480 
acres :  Friday-Lowden  Group,  150  acres  patented.  188  acres  unpatented ; 
Keystone.  S  claims  patented,  160  acres:  Little  Mammoth,  57  acres 
patented:  Sheridan  Group,  45.7  acres  patented:  Spread  Eagle  Group, 
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22  claims,  163  acres  patented ;  Stowell  Group,  10  claims,  188  acres  of 
which  128  acres  are  patented:  Vulcan  Group,  10  claims,  200  acres 
patented.  The  company  also  owns  a  195-aere  patented  smelter  site 
one-half  mile  north  of  Kennett ;  1'84-acre  patented  town  site,  and  657 
acres  in  additional  tracts. 


Crystal  Group.  Consists  of  23  unpatented  claims  and  is  located  in 
Sec.  il,  T.  33  N.,  R.  6  W.,  in  the  Flat  Creek  mining  district,  ad.joining 
the  Balaklala  on  the  north,  the  Vulcan  on  the  west,  and  about  3i  miles 
northwest  of  Coram.  Owners,  ^Mammoth  Copper  Company.  Develop- 
ment by  tunnels  aggregates  200  feet.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  764. 

Friday-Lowden  Mine.  Located  one  mile  southwest  of  the  ilammoth 
^line.  Development  on  the  property  has  revealed  one  orebody  60  feet 
above  the  main  crosscut  tunnel,  the  strike  of  this  body  being  X.  40^  W., 
with  a  dip  of  35°  NE.  The  orebody  extends  up  to  the  670-foot  level  of 
the  Mammoth  workings.  A  winze  has  been  sunk  on  this  orebody  from 
the  670-foot  level  to  the  Friday-Lowden  tunnel  level.  The  ore  is  ehal- 
copyrite  and  pyrite.  with  quartz  and  barite  as  gangue. 

Developments  consist  of  a  crosscut  tunnel  4000  feet  in  length,  with 
1000  feet  of  crosscuts  and  drifts. 

Keystone  Mine.  Located  in  Sec.  14,  T.  33  N.,  R.  6  "W.,  ad.joining  the 
Balaklala  iline  on  the  south  and  the  Stowell  on  the  east.  Elevation 
3000  feet. 

Development  consists  of  two  tunnels,  the  upper  tunnel  beingr  driven 
S.  30°  W..  300  feet,  and  the  lower  tunnel  being  driven  S.  30°  W.,  2000 
feet,  with  2000  feet  of  drifts  and  crosscuts,  the  most  extensive  orebody 
being  found  50  feet  above  the  lower  timnel.  The  orebody  is  100  feet  in 
length.  50  feet  thick,  and  strikes  north  with  a  dip  to  the  east.  It  was 
developed  during  1918.  The  ore  is  chaleopj^rite  associated  with  pyrite. 
It  is  stated  that  there  are  20,000  tons  of  ore  carrying  3%  copper  on  the 
dump. 

Equipment:  4~drill  Laidlaw-Dunn  compressor  driven  by  50-h.p. 
motor,  air  drills,  ore  cars,  blacksmith  .shop,  and  dwellings. 

Mammoth  Mine.  The  Mammoth  lode  exposed  in  the  I^Iammoth  ^Fine 
has  a  cour.se  of  N.  80°  E.,  and  has  been  followed  for  about  5000  feet. 
The  principal  orebody  developed  had  a  length  of  800  feet  and  a  depth 
of  200  feet  from  the  upper  gossan  croppings.  This  orebody  dips  30° 
XW.  The  orebodies  consist  of  a  series  of  Ions,  flat-lying  lenses,  occur- 
ring irregularly  in  shear  zones  in  the  rhyolite.  The  ore  is  composed 
chiefly  of  pyrite,  chalcopyrite.  and  sphalerite.  Quartz  is  the  gangue 
mineral,  although  much  of  the  ore  is  a  heavy  sulphide  only  showing  a 
trace  of  raiartz.  Ore  as  mined  in  recent  years  is  said  to  average  3% 
copper  with  $2  in  gold  and  silver. 

Developments  consist  of  5  tunnels,  Xo.  5,  the  main  haulage  tunnel, 
being  2500  feet  long.  It  is  Icnown  as  the  500-foot  level.  The  tunnel  is 
8  by  10  feet  and  contains  a  3-foot  gauge  track,  56-lb.  rail  with  electric 
haulage.  Xo.  3  tunnel  (300-foot  level)  is  driven  west  5000  feet  to  the 
shaft  which  from  this  level  has  a  depth  of  500  feet,  with  levels  at  540. 
670  and  780  feet.  On  the  540-foot  level  an  orebody  has  been  developed 
which  strikes  northeast.     It  is  30  feet  thick  by  250  feet  in  length. 
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Total  of  underground  workings  amount  to  60,000  feet.  It  is  stated  that 
there  are  probably  25,000  tons  of  ore  developed  above  the  500-foot  level. 

Spread  Eagle  Mine.  Located  in  Sec.  13,  T.  33  N.,  R.  6  W.,  and  adjoins 
the  Balaklala  and  Keystone  mines  on  the  east.  The  general  trend  of 
the  ore  fissures  developed  on  this  property  is  N.  70°  W.,  and  dip  75° 
SW.  The  ore  is  capped  by  a  large  mass  of  gossan  on  the  steep  slopes 
at  the  head  of  Motion  Creek.  The  ore  developed  beneath  the  capping 
is  pyrite  with  occasional  small  masses  of  chaleopyrite. 

Development  work  consists  of  eight  tunnels,  aggregating  about  3000 
feet. 

Stowell  Mine.  Located  in  See.  14,  T.  33  X.,  R.  6  W.,  one-half  mile 
west  of  the  Spread  Eagle  Group,  and  ad.joins  the  Keystone  Mine  on  the 
west.  Elevation  Sl'OO  feet.  On  the  slope  of  the  ridge  north  of  Spring 
Creek,  there  is  a  large  mass  of  gossan  which  has  a  general  course  of 
northeast.     CrosscTit  tunnels  driven  into  the  ridge  below  the  gossan 


View  of  Mammoth  Mine,  Mammoth  Copper  Company,  Kennett,  Shasta  County. 

cropping.^  have  exposed  a  ma.^sive  body  of  pyrite  ore.  This  orebody 
has  apparently  a  course  of  N.  40°-60°  W.  The  main  tunnel  is 
approximately  2000  feet  in  length.  Other  tunnels  on  the  property 
aggregate  about  800  feet.  It  is  reported  that  ore  reserves  developed 
amount  to  40,000  tons  of  3%  copper  ore  carrying  $1.50  in  gold  and 
silver  per  ton. 

Equipment:  Aerial  tram  from  the  mine  to  the  bunkers  at  the 
Balaklala  Mine. 

Sutro  Mine.  Located  in  See.  29,  T.  34  N.,  R.  5  W.,  one  mile  north  of 
the  Mammoth  Mine  and  adjoining  the  Summit  Mine  on  the  east.  It  is 
situated  on  the  eastern  slope  of  Bohematosh  JMoiintain,  at  an  elevation 
of  3000  feet.  The  tabular  orebody  developed  occurs  along  a  shear  zone 
with  a  course  of  N,  70°  E.,  and  a  dip  to  the  southeast.  The  orebody  is 
25  to  50  feet  thick  and  about  200  feet  in  length.  The  main  working 
tunnel  is  driven  north  2000  feet.  No  ore  was  found  on  this  level,  but 
the  ore  zone  was  encountered  in  an  upraise  from  this  level.  On  the 
northeast  slope  of  the  mountain  there  is  a  tunnel  driven  southwest 


SACRAMEXTO    FIELD    DnaSIOX. 


153 


about  1500  feet,  at  an  elevation  about  200  feet  above  the  main  tunnel. 
This  tunnel  intersected  the  orebody.  There  is  another  tunnel  about 
150  feet  above  this  latter  tunnel  which  was  driven  south  500  feet, 
developing  some  chalcopyrite  associated  with  pyrite.  Ore  reserves  are 
reported  to  be  40.000  tons,  carrying  37c  copper  with  $2  in  gold  and 
silver  per  ton.  The  workings  are  connected  with  the  ^lammoth  Mine 
by  a  tram  line  li  miles  in  length. 

"  Equipment :  20-h.p.  electric  hoist,  IngersoU-Rand  compressor  driven 
bv  l<iO-h.p.  motor,  blacksmith  shop,  and  camp  buildings. 

"  Vulcan  Mine.  Located  in  Sees.  11  and  12,  T.  33  N.,  R.  6  W..  and 
adjoins  the  Shasta  King  Mine  on  the  west.  Holdings  consist  of  12 
claims. 

Developments  consist  of  a  crosscut  tunnel  driven  north  1500  feet 
from  the  south  fork  of  Squaw  Creek.  There  are  three  other  tunnels 
at  a  higher  elevation.     Some  ma.ssive  pyrite  ore  was  developed  in  the 


of  the  .Sutro  Mi 


KTi.nett,  .Shasta  Ct 


upper  tunnels  but  no  ore  was  developed  in  the  main  ci'osscut  tunnel. 
Idle. 


Ore  Transportation  System. 

The  ore  from  the  Key.stone  and  Stowell  mines  was  transported  by 
aerial  tram  to  bunkers  at  the  Balaklala  !Mine,  then  by  aerial  tram  to 
Coram,  from  which  point  it  was  hauled  by  train  over  the  Southern 
Pacific  tracks  to  the  smelter  at  Kennett.  Ore  from  the  Sutro  iline  ■was 
trammed  by  mules  to  bunkers  at  the  Mammoth  Mine.  The  ore  from 
the  ^lammoth  Mine  was  drawn  from  mine  chutes  on  the  500-foot  level, 
into  narrow-gauge  railroad  cars,  and  taken  over  a  2-mile  electric  rail- 
road equipped  with  two  25-ton  electric  locomotives,  six  25-ton  steel 
gondola  cars,  and  nine  10-ton  flat  cars  to  ore  bins  with  a  capacity  of 
1000  tons.  From  these  bins  the  ore  was  taken  over  an  incline  gravity 
railroad  in  skips  to  another  set  of  bins.  The  gravity  railroad  has  a 
length  of  4000  feet  and  a  drop  in  this  distance  of  1700  feet.    The  skips 
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have  a  capacity  of  20  tons  of  ore  and  travel  at  a  speed  of  2000  feet  a 
minute.  From  these  lower  bins  the  ore  was  taken  to  the  smelter  over 
a  steam  railroad  operated  with  three  40-ton  locomotives  and  22  standard 
steel  railroad  cars.  The  capacity  of  the  transportation  system  is  about 
1500  tons  of  ore  per  day. 


The  smelter  formerly  in  commission  at  Kennett  was  sold,  complete, 
for  junk  in  1925  and  was  being  wrecked  at  the  time  of  visit,  April,  1926. 
After  having  been  sliut  down  since  May,  1919,  the  company  had  resumed 
operation  in  November,  1923,  in  anticipation  of  a  continued  improve- 
ment in  the  price  of  copper.  These  hopes  were  disappointed,  and  the 
last  period  of  activity  was  short-lived,  continuing  only  about  a  year. 

This  smelter  had  a  capacity  of  2200  tons  and  used  the  semi-pyritic 
process,  using  one  car  of  coke  to  three  of  ore  and  silica.  Tlie  excess 
iron  in  the  ore  was  overcome  by  using  an  excess  of  silica  and  limestone, 
giving  a  thin  slag.  The  copper  matte  was  treated  in  five  Allis-Chalmers 
converters  and  blister  copper  was  shipped  to  the  refinery  at  Chrome, 
New  Jerse.v.  Due  to  agitation  against  smelter  fumes  in  late  years,  the 
smelter  was  equipped  with  a  bag-house  containing  2960  bags.  There 
has  accumulated  from  these  bags  an  estimated  total  of  20,000  tons  of 
flue-dust  which  contains  copper,  zinc,  gold,  silver,  lead,  antimony, 
cadmium  and  sulphur  and  is  said  to  be  worth  over  $20  a  ton.  No  com- 
mercially successful  method  of  recovering  the  values  has  been  found. 

Bibl :  Cal.  State  Min.  Bur.  K.  XIV,  pp.  767-769 ;  XX,  pp.  435-438. 
Bull.  50,  pp.  95,  97. 

McClure  or  Pioneer  Group  of  Mines.  The  property  is  situated  in 
Sees.  9  and  16,  T.  34  N.,  R.  3  W.,  IJ  miles  north  of  Copper  City,  in  the 
Pittsburgh  mining  district,  and  ad.ioins  the  Bully  Hill  Mine  on  the 
northeast.  Holdings  consist  of  the  following  claims :  McClure,  Andrews, 
Banner,  Everett,  Hope,  and  Poverty,  totaling  160  acres:  patented. 

Development  consists  of  a  crosscut  tunnel  500  feet  in  length.  Owners, 
Mount  Shasta  Gold  Mines  Corporation. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  769;  XX,  p.  438.     Bull. 
No.  50,  p.  110. 

Minnie  Haley  Group  of  Mines  is  located  on  the  west  slope  of  Horse 
Mountain,  in  Sec.  24,  T.  34  N.,  R.  4  W.,  1^  miles  northeast  of  Heroult. 
Elevation  is  1800-2000  feet.  Owners  are  James  Doyle  and  George  G. 
Dean  of  Redding.     Holdings  consist  of  8  claims. 

The  ore  is  found  along  epidote  dikes  which  occur  in  the  Dekkas 
andesite  on  the  western  slope  of  Horse  Mountain.  The  ore  is  chal- 
copyrite  associated  with  iron  pyrite  in  c^uartz  gangue,  and  carries 
values  in  gold  and  silver. 

Developments  consist  of  four  tunnels  from  20  to  150  feet  in  length. 
Two  men  employed  on  development  work. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIX,  p.  92;  XX,  p.  439. 

Mountain  Copper  Company's  property  includes  the  Iron  Mountain 
and  Hornet  mines,  comprising  several  hundred  acres  of  patented  land 
located  in  Sees.  34  and  35,  T.  33  N.,  R.  6  W.,  11  miles  by  railroad 
northwest  of  Keswick.    Owners,  Mountain  Copper  Company,  3  Lombard 
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St.,  London,  England.  Sir  Charles  Fielding,  president;  A.  N.  Prewer, 
secretary.  Paeifie  coast  office,  332  Pine  St.,  San  Francisco.  W.  F.  Kett, 
general  manager;  M.  F.  Murphy,  superintendent.  Mine  offices  are  at 
Mathewson,  California. 

Since  the  Fourteenth  Report  of  the  State  Mineralogist,  1914,  the 
Iron  Mountain  Jline  operated  until  the  early  part  of  1921,  when  opera- 
tions were  suspended,  due  principally  to  the  low  price  of  copper.  In 
1915,  a  500-ton  flotation  plant  was  built  at  Minnesota  Station  on  the 
Iron  Mountain  Railroad  for  the  purpose  of  treating  the  low-grade  ores 
from  the  Iron  ]\Iountain  IMine.  The  Hornet  Mine  has  been  under  con- 
tinuous operation,  producing  from  400  to  500  tons  of  pyrite  ore  per  day. 
A  new  cru.shing  and  sizing  plant,  with  a  capacity  of  600  tons  per  day, 
was  constructed  and  put  in  operation  in  October,  1920.  In  February, 
1922,  an  aerial  tramway  from  the  Hornet  Mine  to  Mathewson,  a  station 
on  the  Southern  Pacific  Railroad,  was  put  in  operation.  It  is  2i  miles 
in  length  and  has  a  capacity  of  100  tons  per  hour,  and  replaces  the 
old  Iron  Mountain  Railroad,  used  by  the  company  for  ore  shipments  for 
many  years.  The  company  ships  500  tons  of  pyrite  ore  daily  to 
chemical  plants  near  San  Francisco.  The  Keswick,  smelter  has  been 
dismantled  and  the  shops  removed  to  IMathewson. 

Hornet  Mine.  This  mine  lies  to  the  north  of  the  Iron  Mountain 
Mine,  on  Boulder  Creek,  where  a  gossan  capping,  with  a  general  strike 
of  N.  30°  E.  is  expo.sed,  indicating  the  position  of  an  immense  orebody 
of  pyrite  which  has  been  developecl  by  a  numl)er  of  tunnels.  One  tunnel 
300  feet  above  Boulder  Creek  is  500  feet  in  length  on  the  eastern  edge 
of  the  orebody.  A  lower  tunnel,  a  short  distance  above  the  creek,  fol- 
lows the  greater  part  of  its  length  of  1600  feet  along  the  western  border. 
The  main  haulage  tunnel  is  10  by  10  feet,  3000  feet  in  length  and  is 
180  feet  below  the  old  adit. 

The  ore  occurs  in  a  large  fissure  along  a  shear  zone  in  the  rhyolite. 
The  lens  of  ore  developed  is  several  hundred  feet  in  length ;  width  and 
depth  are  undetermined.  The  general  strike  of  the  orebody  is  N.  30° 
E.,  with  a  dip  almost  vertical.  The  ore  is  nearly  pure  iron  pyrite  with 
not  over  1%  to  2%  silica,  the  average  copper  content  being  0.7%  and 
the  sulphur  content  45%  to  48^'^ .  The  ore  is  mined  by  combination  of 
shrinkage  and  caving  method.  Estimated  tonnage  of  ore  developed  is 
about  5,000,000  tons.  Ore  is  hauled  from  the  mine  by  electric  motor  in 
trains  of  ten  7-ton  cars  to  a  bin  at  the  crushing  plant  which  has  a 
capacity  of  700  tons.  From  the  bin  the  ore  passes  through  a  No.  6  Gates 
gyratory  breaker,  and  is  conveyed  to  a  4-foot  trommel  over  the  railroad 
bins,  where  it  is  screened  into  three  sizes,  namely :  minus  f -inch :  plus 
f-ineh ;  minus  1  J-inch ;  plus  1^-inch,  which  includes  pieces  up  to  4-inch 
maximum.  About  10%  to  20%  of  ore  coming  from  the  mine,  containing 
waste,  is  classed  as  second-class  ore  and  is  dumped  into  separate  bins. 
This  ore  is  fed  to  a  4  by  12-foot  trommel  having  screens  with  l}-inch 
openings.  The  oversize  from  the  trommel  goes  to  the  picking  belt  con- 
veyor, where  the  waste  is  sorted  out.  This  waste  is  conveyed  to  the 
waste  dump,  while  the  clean  ore  goes  to  a  No.  6  Gates  gyratory  crusher. 
The  undersize  from  this  trommel  goes  to  the  jig  storage  bin.  From 
these  bins  the  ore  is  fed  by  means  of  a  Challenge  disc-feeder  to  four 
one-compartment  Harz  jigs.  The  concentrates  from  these  jigs  flow  to  a 
special  dewatering  bin  at  the  railroad.  The  l-J-  to  4-inch  size  material 
is  shipped  to  the  Standard  Oil  Company,  at  San  Francisco,  and  the 
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mine's  f-incli  material  to  the  General  Chemical  Company,  at  San  Fran- 
cisco. The  Standard  (_)il  Company  returns  the  pyrite  cinder  to  the 
company's  smelter  at  Martinez,  where  it  is  leached  and  the  copper 
extracted.  The  Hornet  Mine  is  the  only  property  owned  by  the  company 
that  is  under  production.  However,  it  is  the  company's  plan  to  resume 
operations  at  Iron  Mountain  Mine  when  the  price  of  copper  will  warrant 
reopening  it.     Two  hundred  men  are  employed. 

Iron  Mountain  Mine.  This  mine  has  been  operated  since  1880,  it 
being  the  pioneer  copper  mine  of  the  Shasta  copper  belt.  The  company 
controls  a  large  acreage  on  Iron  Mountain,  between  Slick  Kock  and 
Boulder  creeks.  Elevation  varies  from  2400  to  3200  feet.  The  Iron 
Mountain  fissure  occurs  in  the  rhyolite  and  has  a  course  of  N.  70°  E., 
and  dips  75°  W. 


Crushing  and  Sizing  Plant,  Hornc-t  Mine.  Mountain  Copper  Company,  Keswick, 
Sliasta  County. 

The  ore  depo.sits  of  Iron  Mountain  consist  of  immense  masses  of 
sulphides,  mainly  underlying  a  gossan  capping  300  feet  in  width,  but 
in  places  the  ore  occurs  in  and  under  rhyolite.  The  principal  ore  mass 
developed  lies  on  the  southern  slope  of  Iron  Mountain  above  Slick  Rock 
Creek.  This  orebody  was  800  feet  long,  from  100  to  400  feet  wide,  and 
600  feet  in  depth  below  the  gossan  outcrop.  It  contained  about  2,000,000 
tons  of  ore  of  all  grades.  The  ores  are  chalcopyrite  associated  with 
massive  pyrite  carrying  from  2.5%  to  5%  copper,  with  $2  in  gold  and 
silver  per  ton.  The  pyrite  orebody  has  been  worked  out,  but  it  is 
reported  the  present  ore  reserves  amount  to  300,000  tons  of  siliceous 
copper  ore  carrying  3%  copper.     (Plate  III.) 

Developments  consist  of  thousands  of  feet  of  tunnels,  the  principal 
tunnels  through  which  the  ore  was  mined  being  No.  8  mine  tunnel, 
driven  N.  10°  W.  3000  feet,  and  at  a  higher  elevation,  the  Confidenee 
tunnel,  driven  N.  40°  W.  several  thousand  feet.     The  Complex  Mine, 
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which  is  located  east  of  Confidence  tunnel  at  an  elevation  of  3150  feet, 
has  been  driven  north  3000  feet,  intersecting  the  Iron  Mountain  fissure. 
An  incline  tram  connects  this  mine  with  bunkers  on  the  Iron  Mountain 
Railroad,  a  distance  of  1500  feet. 

From  1915  to  1921,  the  principal  production  from  the  mine  has  been 
siliceous  ore  running  2*;^,  which  was  treated  in  a  500-ton  flotation  plant. 

Flotation    Plant. 

The  crushing  plant  is  at  Iron  Mountain  Mine.  The  ore  is  delivered 
by  electric  haulage  from  No.  8  tunnel  to  the  mine  storage  bin,  which 
has  a  capacity  of  1200  tons.  The  bin  is  covered  with  30-lb.  rails,  spaced 
10  inches  apart.  Oversized  pieces  are  broken  by  sledge  hammer.  Ore 
from  the  bin  is  fed  on  a  conveyor  by  six  feed-gates,  then  to  a  48-inch 
trommel,  where  it  is  screened  to  pass  a  2-J-inch  ring,  the  oversize  going 
to  a  No.  6  Gates  gyratory  crusher,  and  through-size  being  conveyed  to 
the  railroad  storage  bin  which  has  a  capacity  of  700  tons.    Through-size 


View  of  the  Iron  Mountain  Mine,  ^li'unt.iin  Copper  CuniiianN-.   Sliayta  ^'ouiil.w 

from  the  gyratory  crusher  goes  to  a  42-inch  trommel,  the  oversize  going 
to  a  picking  belt,  where  high-grade  chalcopyrite  is  sorted  out  for  ship- 
ment direct  to  the  company's  smelter  at  Martinez.  Through-size  is 
elevated  to  a  distributing  conveyor,  which  carries  the  ore  to  the  railroad 
storage  bin.  The  capacity  of  the  crushing  plant  is  600  tons  in  eight 
hours.  A  100-h.p.  motor  drives  the  plant.  The  ore  is  hauled  five  miles 
over  the  Iron  Mountain  Railroad  to  the  concentrator  at  Jlinnesota 
Station.  The  narrow-gauge  ore  train  consists  of  a  Shay  engine  and 
seven  cars.  The  ore  from  the  bin  is  fed  by  four  belt-driven  Challenge 
ore  feeders  to  two  belt  driven  Allis-Chalmers  7-  by  6-foot  ball  granu- 
lators,  then  to  two  simplex  Dorr  classifiers.  From  the  Dorr  classifiers, 
oversize  goes  to  two  3-  by  8-foot  Hardinge  mills,  in  closed  circuit  with 
two  17-foot  by  22-inch  chain  drag  classifiers.  Slimes  from  the  Dorr 
classifiers  go  to  a  collecting  box  joining  .slimes  from  chain  drag  classi- 
fiers. The  ore  is  ground  to  pass  a  60-mesh  screen.  From  the  collecting 
box,  the  material  goes  to  a  16-  by  24-inch  standard  Minerals  Separation 
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flotation  machine.  Froth  from  the  flotation  machine  is  elevated  to 
four  8-foot  cones.  Overflow  from  the  cones  pas.ses  to  one  17-inch  by 
10-foot  Dorr  thickener.  The  chief  object  in  the  use  of  cones  is_  to 
collect  the  coarser  part  of  the  concentrates  amounting  to  about  75% 
of  the  whole.    The  coarse  concentrate  goes  to  one  li-  by  6-foot  Oliver 
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filter.  The  colloidal  part  of  the  concentrate  which  is  drawn  from  the 
Dorr  thickener  is  filtered  separately.  The  concentrate  averages  some- 
thins  over  10%  moisture.  The  ore  milled  averages  about  2*^  copper, 
with  Wc  iron,  and  the  concentrate  runs  about  lo*^  copper.  The  average 
recovery  is  927f.    Katio  of  concentration  is  about  7:1.    The  pi'oduction 
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from  500  tons  of  ore  milled  is  about  70  tons  of  concentrate.  Rated 
horsepower  of  plant  is  590.  (See  Flow  Sheet,  Plate  V.)  Plant 
idle  in  1926. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV.  pp.  769-770,:  XX,  pp.  iiO-445. 
Bull.  Xo.  50,  pp.  70-78. 

Mountain  Monarch  consists  of  120  acres  in  Sees.  28  and  33,  T.  32  N., 
R.  6  W.,  two  miles  south  of  Stella,  in  the  Shasta  mining  district. 
Owners,  Moimtain  Monarch  Mining  Company,  of  Redding.  The  ore, 
principally  malachite,  occurs  in  meta-andesite,  and  is  five  feet  wide  on 
the  surface.  A  crosscut  tunnel  has  been  driven  700  feet,  exposing  some 
ore,  but  the  main  orebody  has  not  been  reached.     Idle. 

Bibl:  Cal.  State  ilin.  Bur.  R.  XIY,  p.  770;  XX,  p.  445. 

Ohio  consists  of  120  acres,  patented,  in  See.  12,  T.  33  X.,  R.  6  W., 
five  miles  west  of  Coram,  in.  the  Flat  Creek  mining  district.  Owners, 
Bliss  Estate  of  Xew  York.  Several  tunnels  have  developed  some  pyrite 
ore.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  770;  XX,  p.  445. 

Shasta  Belmont  Mine  consists  of  7  claims  located  in  Sec.  24,  T.  34  N., 
R.  4  W..  on  Horse  Mountain,  west  of  the  Bully  HiU  district,  and  1^ 
miles  northeast  of  Heroult.  Elevation  1850  feet.  Owner.  Shasta- 
Belmont  Mining  Company:  W.  E.  Carson,  president;  J.  T.  Davis, 
secretary.    OflSces.  Carson  City,  Xevada. 

Developments  consist  of  two  tunnels  driven  east  along  an  east-striking 
fi'aeture.  The  lower  tvuinel  is  350  feet  in  length.  Fifty  feet  above 
this  tunnel  there  is  another  tminel  225  feet  long.  Lower  and  upper 
tunnels  are  connected  with  a  raise,  also  with  a  shaft  75  feet  deep  from 
the  surface.  The  orebody  occurs  along  an  east  fracture  in  Dekkas 
andesite,  and  where  developed  was  from  six  inches  to  two  feet  wide, 
showing  streaks  and  bunches  of  high-grade  copper  ore,  mainly  chalco- 
pyrite  and  chalcocite.  with  pyrite  in  a  quartz  gangue.  It  is  stated  that 
three  cars  of  ore  which  had  an  average  value  of  7^  copper  and  about 
4  ozs.  silver,  were  shipped  to  the  Mammoth  smelter  at  Kennett.  Idle. 
Bibl :  Cal.  State  ilin.  Bur.  R.  XX,  p.  445. 

Shasta  King  Mine  consists  of  16  patented  claims  known  as  the  Shasta 
King  Group,  located  in  Sees.  11  and  12,  T.  33  X..  R.  6  "W.,  7  miles  west 
of  Kennett.  on  the  south  fork  of  Snuaw  Creek,  and  adjoining  the 
Balaklala  Mine  on  the  north.  Elevation  1650  feet.  Owner,  Trinity 
Copper  Corporation;  T.  "W.  Lawson.  president:  John  X.  Reynolds, 
secretary:  Allan  Arnold,  treasurer.  Offices,  85  Devonshire  St..  Boston, 
Mass.  The  company  also  owns  the  King  Copper  and  Lost  Desert 
groups,  located  between  Spring  and  Motion  creeks,  in  Sees.  23.  24,  25 
and  26,  T.  33  X.,  R.  6  TV.,  their  total  holdings  comprising  1200  acres 
of  mineral  land. 

The  Shasta  King  orebody  lies  on  the  west  slope  of  south  fork  of 
Squaw  Creek,  nearly  opposite  the  Balaklala  orebody,  but  at  a  lower 
level.  The  Shasta  King  orebody  is  somewhat  irregularly  basin-shaped. 
It  is  several  hundred  feet  in  width,  with  the  longer  axis  running  nearly 
north  and  south.  It  is  limited  for  the  most  part  by  fissures,  along 
which  there  has  been  decided  shearins.    These  fissures  have  a  general 
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northerly  strike.  The  gossan  croppings  are  ver.y  prominent  and  can 
he  followed  hy  several  hundred  feet.  The  ore  is  chalcopyrite  associated 
with  iron  pyrite,  averaging  2',y  copper  and  1  oz.  silver,  with  small  gold 
values. 

Developments  consist  of  crosscut  tunnels  driven  from  the  side  of  the 
mountain  at  different  elevations,  which  connect  with  drifts  on  the  ore- 
liody.  The  main  haulage  tunnel  is  1145  feet  in  length;  another  tunnel, 
175  feet  vertically  lower,  is  1100  feet  in  length.  The  orebod.v  developed 
in  these  workings  is  a  lens  of  massive  pyritic  ore  200  feet  wide  and  1000 
feet  long,  but  it  does  not  extend  down  to  the  lower  tunnel  level.  The 
different  levels  were  known  as  830-,  S50-,  860-,  870-,  900-  and  1045-foot 
levels. 

Total  underground  woi-kings  are  over  15,000  feet  in  length.  It  is 
stated  the  ore  reserves  amount  to  400,000  tons.  The  ore  was  hauled 
from  the  main  haulage  tunnel  by  electric  motor  to  500-ton  capacity 
bins.  A  double  track  incline  900  feet  long  transports  ore  from  the  bins 
to  the  Balaklala  aerial  tram. 

Equipment  consists  of  Laidlaw-Dimn  compressor  driven  by  200-h.p. 
motor,  cars,  track,  blacksmith  shop,  ore  bins,  laboratory,  warehouse, 
shops,  hospital,  and  about  25  houses  for  emplo.yees. 

All  the  holdings  of  Trinity  Copper  Co.  were  attached  in  August, 
1923,  by  the  Federal  National  Bank  of  Boston. 

BibI :  Cal.  State  Min.  Bur.  R.  XX,  p.  445. 

Shasta  May  Blossom  Mine  is  located  in  Sec.  14,  T.  34  N.,  B.  3  W., 
one  mile  north  of  Winthrop,  in  the  Pittsburgh  mining  district,  and 
comprises  26  unpatented  claims  known  as  the  Keith  Group.  Elevation 
is  1250  feet.  Owner,  Shasta  May  Blossom  Mining  and  Smelting  Com- 
pany;  C.  M.  Bradle.y,  president;  E.  Seaburg,  secretary.  Offices,  604 
Mills  Building,  San  Francisco. 

The  workings  are  located  along  the  contact  of  Bully  Hill  rhyolite 
and  black  and  gray  shales,  the  latter  being  the  footwall.  The  top  of 
the  mountain  is  capped  with  rhyolite,  and  on  the  east  slope  of  the 
ridge  are  gossan  croppings. 

Development  consists  of  two  tunnels,  the  lower  being  720  feet  long. 
One  hundred  feet  vertically  from  this  tunnel  is  the  upper  tunnel  600 
feet  in  length,  with  a  raise  to  the  surface.  Only  small  lenses  of  ore 
were  developed,  the  oi'e  being  principally  iron  p.yrite  with  small  amount 
of  chalcopyrite. 

Equipment  consists  of  Rix  compressor  driven  by  a  50-h.p.  motor,  also 
blacksmith  shop,  compressor  house,  and  bunkhouse.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  50,  p.  100;  R.  XIX,  p.  91;  XX, 
p.  446. 

Shasta  National  Copper  Company's  property  consists  of  38  unpat- 
ented claims  located  in  Sees.  18,  19  and  20,  T.  34  N.,  R.  5  W.,  on  the 
ridge  southeast  of  Backbone  Creek,  six  miles  northwest  of  Kennett. 
Officers  of  the  company  are:  W.  H.  McEwen,  president:  M.  P.  Fries, 
vice  president;  Horatio  Allen,  secretar\'.  Offices,  M.  P.  Fries  &  Com- 
pany, 1635  Broadway,  New  York.  The  property  adjoins  the  Mammoth 
Copper  Company's  holdings.  Development  consists  of  a  number  of 
tunnels.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  R.  XX,  p.  446. 

4—45309 
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Summit  Group  of  Mines  is  located  in  Sec.  30,  T.  34  N.,  R.  5  W.,  four 
miles  northwest  of  Kennett,  in  the  Backbone  mining  district. 

The  principal  workings  are  on  the  eastern  slope  of  Bohematosh 
Mountain,  and  the  claims  ad.join  the  Mammoth  Company's  holdings  on 
the  west.  Elevation  3100  feet.  Owner,  Stauffer  Chemical  Company  of 
San  Francisco. 

The  country  rock  is  rhyolite,  which  is  heavily  mineralized  with  pyrite 
and  chaleopyrite. 

Development  consists  of  three  tunnels,  one  400  feet  long,  with  a 
350-foot  raise. 

A  4-drill  Sullivan  compressor,  shop,  ore  bins,  and  dwellings  constitute 
the  surface  equipment. 

The  ore  was  transported  to  the  Mammoth  iline  over  the  tram  line 
from  the  Sutro  Mine.     Idle. 

Bibl :  Cal.  State  ilin.  Bur.  BuU.  50,  p.  97 :  R.  XIY,  p.  773 ;  XX, 
p.  447. 

The  King  Copper  Group  consists  of  23  claims  about  2^  miles  south 
of  the  Shasta  King.  The  general  trend  of  the  orebody  developed  on 
this  property  is  X.  70°  W.,  dip  80=  SW.  The  mine  has  about  1000  feet 
of  development  work.    Idle. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  50,  p.  84;  R.  XX,  p.  447. 

Woodrow  Wihon  Mine  is  located  in  Sec.  4,  T.  33  N..  R.  2  W.,  1^  miles 
southwest  of  Ingot,  in  the  North  Cow  Creek  mining  district.  Elevation 
1800  feet.  Owner,  Triumvate  ^Mining  Company  of  Ingot ;  H.  M.  Swift, 
president:  J.  H.  Jones,  secretary.  Holdings  consist  of  six  claims, 
approximately  120  acres,  located  on  the  east  copper  belt,  and  adjoining 
the  Afterthought  Copper  Company's  property  on  the  west.  Two 
systems  of  veins  have  been  developed,  known  as  the  Homestead  and 
Woodrow  Wilson  lodes.  The  former  occurs  in  a  shear  zone  in  the 
rhyolite,  which  lies  south  of  the  contact  of  the  rhyolite  and  shales  of 
the  Pit  formation  to  the  north.  Two  shafts  have  been  sunk  on  this 
vein  to  depths  of  35  feet,  developing  6  to  8  feet  of  quartz  in  which 
occur  irregular  lenses  of  ore.  The  ore  is  of  a  different  character  from 
that  developed  in  the  other  mines  of  this  district,  in  that  it  carries 
high  values  in  lead.  The  quartz  is  mineralized  with  galena,  ehal- 
eopjTite,  pyrite  and  .sphalerite. 

The  Woodrow  Wilson  lode  lies  close  to  the  contact  of  rhyolite  with 
black  and  gray  shales,  and  strikes  north^east,  with  a  dip  of  50  degrees 
to  the  northwest.  The  ore  is  similar  to  that  of  the  Afterthought  Mine, 
being  composed  largely  of  pyrite.  sphalerite,  chaleopyrite  and  galena, 
with  local  traces  of  bornite. 

Developments  consist  of  three  tunnels :  Xo.  1  tunnel.  260  feet,  and  70 
feet  below  it  No.  2  tunnel.  600  feet.  No.  3  tunnel  is  100  feet  below  No. 
2,  and  is  a  crosscut  tunnel  driven  S.  70°  E..  200  feet  in  the  slate  hanging 
wall  towards  the  contact. 

Equipment  consists  of  cars,  track,  air  drills,  blacksmith  shop,  and 
dwellings.     Idle. 

Bibl :  Cal.  State  Min.  Bur.  R.  XX.  p.  447. 
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DIATOMACEOCS   EARTH. 

Among  the  largest  deposits  of  diatomaeeous  earth  in  the  state  are 
those  along  Pit  Kiver  from  the  region  a  few  miles  east  of  the  mouth 
of  Hat  Creek  on  both  streams,  downstream  to  Pit  3  powerhouse.  The 
material  varies  in  quality  as  regards  compactness  and  tint,  in  different 
localities,  but  there  is  an  immense  tonnage  of  good  grade  in  sight.  The 
region  mentioned,  in  which  mining  claims  have  been  located  and  are 
being  held  for  this  material,  stretches  for  over  12  miles  east  and  west, 
and  four  miles  north  and  south.  Not  all  of  the  land  within  this  area 
is  being  held  for  mining,  as  parts  of  it  had  been  previously  alienated 
for  farming,  timber  land  and  power  purposes,  although  some  of  this 
land  is  underlain  at  very  shallow  depth  by  the  mineral  deposits.  The 
full  extent  of  diatomaeeous  earth  deposits  in  Shasta  County  has  never 
been  definitely  determined,  and  there  is  probably  a  great  deal  more  of 
it  than  has  been  realized,  in  the  eastern  and  northeastern  sections  where 
there  was  so  much  volcanic  activity.  The  deposits  were  formed  where 
the  relatively  recent  volcanic  flows  dammed  the  rivers  and  creeks, 
forming  lakes  in  which  the  siliceous  deposits  accumulated  from  some 
of  the  plant  growth.  Later  volcanic  flows  then  covered  and  preserved 
the  deposits.  The  modern  streams  have  cut  through  the  lava  m  places, 
exposing  the  diatomite.  Certain  conditions  will  preclude  the  probability 
of  development  of  some  such  areas.  Among  these  conditions  are  dis- 
tance from  present  or  prospective  railroads,  amount  of  overburden  on 
the  deposits,  location  at  or  below  ground  water  level  which  would  mean 
a  saturated  deposit  and  expensive  operation.  Goose  Valley,  the  region 
of  Fall  River  Jlills  and  some  of  the  more  remote  lakes  which  were 
formed  by  lava  dams,  contain  such  deposits.  A  deposit  of  high  quality 
also  occurs  29  miles  east  of  Anderson,  in  the  southeastern  part  of  the 
county. 

Mount  Shasta  Silica  Company,  ilain  office,  651  Howard  Street, 
San  Francisco.  0.  McCraney,  president:  M.  H.  Neimeyer,  secretary 
and  treasurer,  "^eed ;  C.  0.  Willis,  superintendent.  Holdings  consist 
of  50  placer  locations,  over  7000  acres  in  all,  along  Pit  River,  but 
prineipaUv  on  the  north  side  of  the  canyon  from  Sec.  33,  T.  37  N..  R.  2 
E..  to  Sec".  10,  T.  36  N.,  R.  i  E.  Burney,  the  nearest  town,  is  13-J  to  20 
miles  by  good  roads  from  the  various  claims.  fSee  map,  herewith.  1 
The  claims  are  on  or  near  the  line  of  Pacific  Gas  &  Electric  Company's 
broad-gauge  railroad  from  Bartle  to  their  power  houses  on  Pit  River. 

C.  6.  Willis,  one  of  the  locators,  had  known  of  the  deposits  for  20 
jears  but  they  were  not  located  until  1921  and  1922.  Since  then 
considerable  assessment  work  has  been  done  running  adits  in  the 
deposits  and  building  roads. 

The  claims  are  in  several  groups.  Insulator  group  lies  north  of  Pit 
River  and  is  a  solid  block  of  locations,  3i  miles  wide  east  and  west,  and 
from  1^  to  3  miles  long.  The  railroad  runs  along  the  north  bank  of 
the  river,  25  feet  or  less  in  places  above  water  level,  along  the  entire 
frontage  of  this  group.  The  deposits  extend  from  the  river  level,  2752 
feet  elevation,  to  within  a  .short  distance  of  the  top  of  ridge,  where  the 
diatomaeeous  earth  is  covered  by  lava.  According  to  aneroid  reading 
it  is  340  feet  verticallv  from  the  railroad  track  to  the  contact  of  over- 
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lying  lava.  Diatomaoeous  earth  outcrops  for  this  entire  vertical  range, 
and  for  about  one-half  mile  north  of  the  river,  practically  without  over- 
burden, the  shallow  soil  cover  not  being  enough  to  hide  the  white  color. 
The  photograph  taken  from  the  lava  bluff  south  of  the  river,  shows 
about  one-half  mile  square  of  deposit. 

Several  of  the  railroad  cuts  have  been  made  through  the  deposit,  and 
show  its  character.  It  is  partly  pure  white,  and  partly  flecked  by  faint 
lines  and  splotches  of  yellowish  iron  oxide,  but  this  stain  is  so  faint 
that  the  amount  of  impurity  is  manifestly  verv  small.  The  banks  so  far 
as  exposed  show  a  material  of  uniform  and  homogeneous  character. 
Only  occasional  "beach-lines"  or  false  bedding  planes  of  sand  occur 
and  these  are  seldom  over  one  inch  in  thickness.  Taken  as  a  whole,  the 
various  openings  visited  show  a  remarkably  small  amount  of  such  visible 
impurities,  which  are  confined  to  the  narrow  sand  seams  mentioned 
and  to  infrequent  narrow  seams  called  "flint,"  which  is  pei'haps  partly 
opalized  material.  The  deposits  on  this  group  show  various  degrees  of 
density  or  consolidation,  although  as  a  whole  probably  a  little  denser 
than  on  other  groups  of  claims.  East  of  the  camp,  one  detached  deposit 
shows  a  bed  sufficiently  compact  for  sawing. 

Several  prospect  adits  and  open  cuts  have  been  driven  on  these  claims. 

Since  the  deposition  of  the  lava  cap,  erosion  by  the  river  and  its 
small  tributaries  has  dissected  the  deposit,  leaving  several  detached 
bodies  along  the  different  ridges,  so  that  a  tremendous  available  ton- 
nage, above  water  level,  has  been  exposed  by  nature.  The  camp  is  about 
the  center  of  this  group,  13  miles  by  road  from  Burne.v.  The  material 
is  ideally  located  for  convenient  and  cheap  mining  and  loading.  At 
many  places  pits  could  be  opened  beside  the  tracks  and  the  earth  could 
be  dumped  directly  into  the  cars  using  gravity  entirely.  All  of  these 
beds  are  within  easy  access  of  the  railroad. 

The  diatomaceous  earth  continues  northward  under  the  lava  cap,  as 
shown  at  intervals  along  the  road  running  north  from  Warner  Bridge 
and  that  running  west  along  the  north  line  of  the  claims. 

The  Shasta  Diatomite  Group  of  claims  covers  all  of  two  nnsurveyed 
sections,  which  would  be  in  sections  2  and  3.  T.  36  N.,  E.  2  E.,  if 
surveyed,  on  the  north  side  of  the  river  eastward  from  Pit  3  power- 
house, and  reaching  an  elevation  of  2000  feet  above  the  river.  A  branch 
of  the  railroad  crosses  the  southeast  corner  of  the  group  within  a  few 
hundred  yards  of  an  open  pit  site.  Two  short  adits  have  been  run  here 
and  show  a  very  high  quality  of  material,  pure  white,  light  and  fine 
grained.  A  road  was  being  built  to  these  claims  in  April,  1926.  These 
claims  are  well  timbered  and  the  outcrop  is  not  conspicuous,  differing 
in  this  respect  from  the  Insulator  Group,  most  of  which  has  a  sparse 
growth  of  scrub  oak.  This  group  of  claims  is  being  considered  by  the 
company  for  the  initial  productive  operations,  which  they  hope  to 
beein  during  1926. 

The  other  deposits  are  called  the  Sheep  Springs  and  Cavton  Creek 
deposits.  On  the  former  occurs  a  very  fine  quality,  soft  and  pure-white 
diatomite.  An  adit  and  several  onen  pits  have  been  opened  here.  On 
the  latter,  four  short  adits  have  been  run.  In  all  32  adits  have  been 
run  to  pro.spect  the  different  claims  and  several  miles  of  road  have  been 
widened  or  built. 

Equipment  includes  a  tractor,  auto  trucks,  and  a  small  Gavco  cen- 
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trifugal  air  separator  for  preparing  samples  for  shipment  to  prospective 
purchasers.  There  is  a  main  camp  building  and  several  smaller  ones. 
The  power  company's  railroad  connects  with  the  McCloud  River 
Railroad  at  Bartle,  27  miles  from  the  ilt.  Shasta  Silica  Co.'s  camp, 
and  it  is  36  miles  from  Bartle  to  Sisson.  the  junction  with  the  Southern 
Pacitic  main  line.  One  of  the  principal  problems  before  the  owners  of 
the  deposits  is  to  secure  railroad  freight  rates  which  will  permit  them 
to  market  their  product  to  advantage.  The  size  and  quality  of  deposits 
.justifies  the  belief  that  they  are  to  be  the  basis  of  one  of  the  county's  most 
important  future  mining  enterprises,  and  should  so  materialize  within 
a  few  years  if  properly  handled  and  encourcged.  The  available  ton- 
nage appears  to  be  so  great  as  to  make  any  estimates  superfluous  and 
unnecessary.  According  to  C.  O.  "Willis,  analyses  of  105  samples  have 
shown  Si'^c  to  90%  silica,  with  only  one  as  low  as  7S% :  no  clay  nor 
lime  and  less  than  1%  magnesia.  Temporary  freight  rates  have  been 
secured  and  the  company  hopes  to  begin  carload  shipments  this  year. 
Sis  men  were  employed  when  visited  in  April,  1926. 

Analyses*    of    samples    of    diatomaceous    earth    from  various  claims  of    Mt.  Shasta 

Silica  Company. 

Location  SiO-  FeiO»  Al^Oj  CaO 

Grade  near  Warners  Bridge 81.39  2.18  S.32  2.27 

R.  R.  cut  near  camp 82.09  1.65  8.09  1.15 

Sec  25.  T.  2  N.,  R.  37  E.  <  Forestrv  Sta.) 9L33  0.92  2,59  ©.6« 

Sec.  26,  T.  2  N.  R.  37  E. 90.58  0.65  1.43  0.27 

Soldier  Creek 90.28  1.26  2.52  0.15 

No.  12.  extreme  west  end 97.16  nil  trace  trace 

Sheep  Spring 96.02  0.62  1.03  0.12 

Xo.   A   107   88.05  1.08  6.25  1.00 

Xo.  A  52  R  R.  cut  next  camp 90.25  0.65  1.55  0.25 

*  Analyses  by  Smith  Emery  &  Co.,  San  Francisco.  Furnished  by  courtesy  of  O. 
McCraney. 

Steivart  and  Moore  Prospect.  Owners,  C.  W,  Stewart.  Anderson 
and  W.  P.  ]\Ioore,  Redding.  Contains  80  acres,  unpatented,  in  Si  of 
SE^  of  Sec.  20,  T.  31  N.,  R.  1  E.,  29  miles  by  road  east  of  Anderson 
and  23  miles  from  the  nearest  point  on  the  Ariderson  and  Bella  Vista 
Railroad. 

The  prospect  is  on  the  west  side  of  a  ridge  west  of  the  south  fork  of 
Bear  Creek,  and  at  an  elevation  of  2700  feet.  Two  shallow  prospect 
shafts  close  together  show  good  quality,  pure  white  diatomaceous  earth 
with  only  one  foot  of  soil  overburden.  Another  shaUow  hole  about 
200  feet  from  the  above  also  shows  diatomite.  The  claims  were  located 
in  1925.  and  as  the  only  work  done  so  far  has  been  one  year's  assessment 
work,  a  depth  of  only  12  feet  has  been  readied.  Nothing  is  known 
about  the  extent  of  the  deposit  either  as  regards  area  or  depth,  as  the 
mineral  does  not  outcrop  anywhere  else  on  the  claims  nor  nearby  and 
was  discovered  only  because  an  old  road  had  been  cut  through  it.  There 
are  no  other  mining  claims  in  the  region,  which  is  practically  all  pat- 
ented and  held  as  timber  land.  This  section  is  covered  by  lava  except 
where  the  streams  have  cut  through.  The  deposit  is  of  interest  because 
it  gives  a  hint  of  the  possible  occurrence  of  other  similar  deposits  where 
the  streams  have  been  dammed  up  by  lava  flows  in  past  ages,  forming 
lakes  in  which  diatomite  has  accumulated,  only  to  be  hidden  by  later 
lava  and  by  soil,  and  not  exposed  to  view  until  the  streams  cut  new 
canvons. 
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GOLD    (qUAKTZ  mines). 

This  branch  of  mining  in  Shasta  County  has  been  quiet  for  several 
years  past  due  in  part  to  unfavorable  conditions  which  have  affected 
quartz  mining  generally,  and  in  part  to  local  conditions.  The  writer 
found  little  new  development  to  record  for  the  period  between  1922 
and  1926.  The  notes  hereunder  on  quartz  mining  are  therefore  prin- 
cipally a  compilation  of  past  reports,  which  are  included  for  the  purpose 
of  making  the  report  as  nearly  complete  as  possible. 

French  Gulch  district,  adjoining  Trinity  County,  and  20  to  25  miles 
west  of  Redding  by  good  road,  has  been  the  most  important  quartz 
mining  region  in  the  county.  Old  Diggings  district,  two  to  three 
miles  north  of  Keswick,  has  produced  a  great  deal  of  ore,  as  have  also 
the  mines  of  Squaw  Creek  district,  four  to  tive  miles  west  of  Kennett. 
A  number  of  mines  have  also  been  operated  in  the  region  beginning 
three  miles  west  of  Redding  and  extending  through  the  Shasta  and 
Wliiskeytown  districts.  Only  prospecting  is  going  on  in  these  sections 
now.      The  Dog  Creek  district,  west  of  Delta,  is  practically  deserted. 

French  Gulch  District. 

The  geology  of  French  Gulch  district  has  been  described  by  H.  G. 
Ferguson  in  U.  S.  Geological  Survey  Bulletin  540,  in  which  appears 
also  a  geologic  sketch  map,  giving  the  areal  distribution  of  the  principal 
formations  and  the  location  of  most  of  the  mines.  The  district  is  the 
western  part  of  the  Weaverville  quadrangle,  for  which  the  topographic 
survey  was  made  j'ears  ago,  but  no  folio  has  yet  been  published  for  the 
quadrangle.  The  mines  of  the  Whiskeytown  district  are  described  in 
the  same  volume. 

The  quartz  veins  of  French  Gulch  district  occur  principally  in  the 
carbonaceous  slates  of  the  Bragdon  formation  (Carboniferous)  which 
rests  upon  the  Copley  meta-andesite.  The  veins  lie  usually  in  the 
vicinity  of  porphyry  dikes. ^  The  slate  is  generally  crushed  and  sheared, 
but  the  dikes  are  not.  Ferguson  believed  the  vicinity  of  the  contact 
became  the  locus  of  veins  because  it  was  favorable  for  Assuring,  and 
that  the  ore  deposits  were  genetically  connected  with  the  intvusion  of 
the  soda-granite  porphyry.  Quartz  is  the  principal  gangue  mineral, 
with  some  calcite.  Pyrite,  galena,  sphalerite  and  arsenopj'rite  are 
usually  found,  with  galena  and  sphalerite  predominating  where  slate 
is  the  wall  rock.  The  gold  is  usually  coarse.  In  many  of  the  mines, 
the  gold  occurs  concentrated  into  pockets  or  pocket  shoots.  A  great 
many  of  these  pockets  have  been  mined  by  the  professional  pocket 
miners,  who  work  usually  in  pairs  or  alone,  with  little  outlay  for 
equipment.  Their  workings  are  u.sually  shallow  shafts  and  narrow 
drifts,  where  they  sink  on  the  highest  point  of  their  gold  "trace,"  after 
having  followed  it  patiently  and  skillfully  perhaps  for  weeks.  Among 
the  numerous  pocket  mines,  a  few  have  been  worked  more  extensively, 
the  Five  Pines  Jline  in  Trinity  County  and  the  Mad  Mule  Mine  north 
of  Whiskeytown  ^Schilling)  in  Shasta  County,  being  the  best  known. 
The  pockets  occur  typically  near  the  surface  and  at  or  near  the  contact 
of  the  black  slate  and  meta-andesite  or  diorite  porphyry.  ^langanese 
oxide  has  been  regarded  as  a  cause  of  the  solution  of  the  gold  which 
geologists  believe  was  precipitated  when  the  gold-bearing  solution  came 

'  Ferguson.  H.  G.,  Gold  Lodes  of  Weaverville  Quadrangle.  U.  S.  Geol.  Survev  Bull. 
No.  540,  pp.  22-79. 
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in  contact  with  the  carbon  in  the  slate,  causing  the  deposition  of  gold 
on  the  decomposed  meta-andesite  at  or  near  the  contact. 

Quartz  mining  began  in  1852  with  the  location  of  the  Washington 
Mine.  Gold  production  was  greatest  between  1900  and  1914.  The 
largest  producers  with  their  estimated  outputs  were: 

Gladstone    .$3,000,000 

Washington,  nearly  2,000,000 

Niagara    1,000,000 

Milkmaid    &    Franklin 2,500,000 

American     300,000 

Summit    200,000 

Old  Diggings  and  adjacent  districts. 

There  have  been  several  productive  quartz  mines  in  Old  Diggings  dis- 
trict, of  which  the  principal  ones  were  the  Reed,  with  a  reported  output 
of  $2,500,000  and  the  Central,  which  produced  about  $500,000.  The 
Reed  Mine  was  active  up  to  late  in  1924.  The  mines  here  and  at  Quartz 
Hill  have  wide  veins  of  solid  white  quartz.  The  country  rock  is  a  series 
of  old  igneous  rocks,  mapped  as  the  Copley  meta-andesite,  or  altered 
andesite.  West  of  the  railroad  in  Squaw  Creek  district,  the  country 
rock  is  the  Balaklala  rhyolite  ^  in  which  occur  so  manj'  of  the  important 
copper  mines  of  the  county.  The  Uncle  Sam  was  the  principal  pro- 
ducer here. 

While  many  of  these  mines  have  produced  small  and  large  bunches 
of  rich  ore,  probably  the  greater  part  of  their  tonnage  would  be  classed 
as  low  or  medimn  grade  smelting  ores.  Most  of  them  were  so  con- 
veniently situated  that  the  ore  could  be  delivered  at  low  cost  to  the 
smelters  formerly  operated  at  Bully  Hill,  Keswick  and  Kennett.  The 
quartz  ore  was  in  demand  at  the  smelters  for  flux,  and  no  doubt  a  great 
deal  of  it  was  utilized  in  this  way  that  would  have  been  too  low  grade 
to  handle  otherwise.  Quartz  of  very  low  grade  was  worth  two  dollars 
a  ton  for  flux,  and  could  be  mined  and  delivered  over  aerial  tramways 
to  the  railroad  cars  at  a  cost  which  allowed  some  profit  even  if  little 
or  no  credit  were  received  for  gold.  The  great  variation  in  grade  of 
ore  is  illustrated  by  the  smelter  returns  from  the  Central  Mine  where 
the  assay  value  over  a  period  of  several  years  for  good-sized  shipments, 
varied  from  $3.40  to  $80  a  ton,  and  averaged  over  $13  a  ton  for  five 
years. 

While  some  reduction  plants  were  formerly  operated  at  Old  Diggings 
it  is  said  that  only  about  50%  of  the  gold  was  recoverable  in  the  free 
state  and  smelting  was  the  best  method  of  treatment.  Small  amounts 
of  pyrite  and  chaleopyrite  occur.  The  Uncle  Sam  Mine,  on  the  other 
hand,  operated  for  many  years  with  a  20-stamp  mill,  concentrators 
and  a  chlorination  plant  and  is  said  to  have  produced  over  $1,000,000. 
In  later  years  the  mines  depended  entirely  on  the  smelters  t»  handle 
their  ores,  and  as  three  smelters  formerly  active  are  dismantled,  there 
is  no  activity  in  these  districts  now,  although  there  remains  unworked 
considerable  ore  of  a  grade  similar  to  that  already  mined. 

Whiskeytown  and  Shasta  Districts. 

In  Whiskeytown  district,  which  is  west  of  French  Gulcli,  only  a  little 
development  work  is  going  on,  although  at  one  time  the  district  had 
several  small  gold  quartz  prodticers.     Whiskeytown  (Schilling  P.  0.) 

1  U.  S.  Geol.  Survey  Folio  No.  13S.  Redding  Folio. 
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is  on  the  Trinity  lateral  of  the  state  highway  system,  and  the  mines 
are  12  to  15  miles  west  of  Redding. 

The  mines  are  mostly  along  the  edge  of  a  mass  of  alaskite  porphyry 
and  developments  for  the  most  part  have  been  by  shallow  adits  and 
shafts  a  few  hundred  feet  deep.  Numerous  pocket  mines  have  been 
worked.  Milling  ore  is  often  lower  grade  and  more  complex  than  in 
French  Gulc-h  district,  although  a  great  deal  of  quartz  in  the  eroded 
surface  material  and  in  numerous  outcropping  veins  show.s  little 
sulphide.  A  striking  feature  is  the  great  number  of  shallow  workings 
to  be  seen.  The  large  mass  of  alaskite-porphyry  extends  north  from 
here,  and  the  Iron  Mountain,  Balaklala  and  other  copper  mines  are  in 
it  only  a  few  miles  away.  Whiskeytown  district  has  in  late  years  been 
producing  from  a  few  hundred  to  $15,000  in  gold  per  annum,  depend- 
ing on  the  success  of  the  pocket  hunters  who  make  most  of  the 
production. 

Many  claims  are  being  held,  but  little  work  is  being  done  in  Shasta 
district.  The  mines  are  in  gi-anodiorite,  alaskite-porphyry  and  quartz 
diorite,  east  and  southeast  of  the  "Whiskeytown  district.  The  region 
was  formerly  famous  for  its  placers,  which  have  been  worked  out.  The 
few  pocket  miners  are  the  only  producers  at  present.  The  Bonanza 
Gold  Dollar  ^line  (now  called  Shasta  View)  made  a  little  production 
several  years  ago  with  a  5-stamp  mill,  and  promises  to  become  active 
again.  The  principal  producer  was  the  Mt.  Shasta  Mine,  adjacent  to 
the  Shasta  View.  The  :Mt.  Shasta  produced  about  $180,000  to  a  depth 
of  465  feet  from  ore  said  to  have  averaged  $12.69  a  ton.  It  has  been 
idle  for  yeears  and  the  plant  has  been  burned  down. 

Avierican  Mine  is  in  Sees.  12  and  13,  T.  33  N.,  E.  7  W.,  on  the  ridge 
north  of  Cline  Gulch,  3i  miles  northeast  of  French  Gulch  at  an  eleva- 
tion of  2800  feet.    Owne'r,  W.  Frank,  French  Gulch. 

It  was  located  in  1887  and  $2,000  was  said  to  have  been  taken  out  with 
a  hand  mortar,  after  which  tunnels  were  driven  at  different  elevations 
between  2500  and  3150  feet  and  a  10-stamp  water-power  mill  was 
erected.  The  estimated  production  was  $300,000.  The  property  con- 
tains 100  acres,  of  which  60  acres  are  patented. 

The  vein  strikes  N.  80°  E.  and  dips  80°  S.  to  vertically.  Four  adits, 
from  50  to  1400  feet  long,  were  run.  An  ore  .shoot  125  feet  long  and  2 
feet  wide  was  sloped  to  a  height  of  240  feet.  A  depth  of  650  feet  was 
reached.  Operations  ceased  about  1908.  In  1923  a  Nevada  company 
did  some  work,  but  is  not  known  to  have  made  any  production,  in 
April,  1926,  Art  Brown,  A.  Fondahn  and  Nelson  Wlieeler  took  a  lease 
and  a  bond  on  the  mine  and  were  moving  a  compres.sor  to  it  preparatory 
to  beginning  M-ork. 

Bibl:  Cal.  State  Min.  Bur.  E.  VIII,  pp.  564-565;  X,  p.  637:  XII, 
p.  245 ;  XIII,  pp.  349,  357 ;  XIV,  p.  778 ;  XIX,  p.  135 ;  XX,  p. 
15.    U.  S.  G.  S.  Bull.  540,  pp.  35,  60-61. 

Bell  Cow  Mine,  formerly  known  a.s  Arhuckle  Mine,  is  situated  on  the 
southwest  slope  of  Arhuckle  Mountain,  in  Sees.  35  and  36,  T.  30  N., 
E.  9  "W.,  18  miles  southwest  of  Ono.  Owners:  J.  W.  Carter,  J.  P. 
Erhart.  Frank  A.  Greene,  S.  H.  Fisk  and  Herbert  Fisk  of  Eedding. 

Holdings  consist  of  16  claims,  comprising  332  acres.  On  the  property, 
there  is  a  series  of  parallel  siliceou.s  dikes,  the  most  prominent  being 
west  of  No.  2  tunnel  workings.    The  general  trend  of  the  main  veins  is 
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northwest,  and  dip  from  30  to  40  degrees  westerly,  toward  a  massive 
siliceous  dike  which  is  schistose  in  structure.  This  dike  is  6  to  10  feet 
in  width  and  extends  over  the  fuU  length  of  the  Bell  Cow  No.  1  claim 
and  into  adjacent  claims. 

The  different  veins  have  been  developed  hy  9  adits,  at  different 
elevations  on  the  slope  of  the  ridge  south  of  the  iliddle  Fork  of  Cotton- 
wood Creek.  At  an  elevation  of  1800  feet.  Xo.  1  tunnel  is  a  crosscut 
driven  500  feet  to  cut  vein  opened  up  in  No.  2  tunnel.  About  50  feet 
above  No.  1  is  No.  2  tunnel,  driven  203  feet  on  the  main  vein.  In 
this  tunnel  a  vein  of  quartz  was  developed  from  2  to  4  feet  in  width. 
Keported  to  assay  from  $10  to  $20  per  ton.  The  shoot  is  200  feet 
long.  No.  3  tunnel  is  a  crosscut  tunnel,  driven  165  feet  to  cut  the 
same  vein,  and  southeast  of  this  tunnel  is  No.  4  tunnel.  75  feet  in  length 
to  the  vein.  The  other  tunnels  are  caved,  but  reported  to  be  from  20  to 
150  feet  in  length.    Total  lineal  feet  of  drifts  and  crosscuts  is  1273  feet. 

There  is  a  5-stamp  mill  on  the  property,  1050-pound  stamps,  7"  by  9" 
Dodge  crusher.  Challenge  ore  feeder,  amalgamating  plates,  "Woodbury 
concentrator,  all  driven  by  15-h.p.  Fairbanks  Morse  gas  engine.     Idle. 

Bibl:  Cal.  State  Min.  Bur.  K.  XYIII,  p.  493. 

Central  Mine.  Owners,  A.  A.  Anthony,  615  Pine  Street,  Redding, 
two-thirds :  W.  T.  Thompson  and  J.  "W.  Holbrook.  one-third.  There  are 
five  patented  claims,  containing  60  acres  in  all,  in  See.  4,  T.  32  N.,  R.  5 
"W.,  in  Old  Diggings  district.  11  miles  by  road  north  of  Redding. 

There  are  four  veins  on  the  property,  three  of  which  strike  north 
and  dip  65°  east  and  the  fourth  strikes  east.  "Work  has  been  confined 
to  the  north-striking  Central  vein,  which  has  been  mined  through  adits. 
The  lowest  of  these  is  the  only  one  now  accessible.  It  is  a  crosscut  to 
the  west  for  956  feet,  where  it  cut  the  vein  and  thence  followed  it  north 
about  650  feet  and  also  followed  it  southward  until  it  pinched.  This 
level  gave  about  335  feet  of  backs,  and  known  ore  above  it  has  been 
stoped.  One  stope  in  the  north  drift  was  150  feet  long,  30  feet  high 
and  10  to  15  feet  wide.  There  was  six  feet  of  solid  quartz  on  the  foot- 
wall,  the  balance  of  vein  being  a  stringer  lead.  The  country  rock  is 
altered  andesite.  On  the  south,  about  400  feet  of  work  failed  to  develop 
ore.    On  this  side,  the  vein  pinched  down  to  nothing. 

This  adit  was  run  from  about  the  center  of  Central  Extension  claim, 
through  the  Central  claim  to  within  400  feet  of  the  north  end-line. 
About  300  feet  w^est.  on  the  Shasta  claim,  is  the  parallel  Shasta  vein, 
and  the  Pocket  vein,  also  striking  north,  lies  250  to  300  feet  east  of  the 
Central.  The  east-striking  vein  crosses  the  north  end  of  claims.  300  to 
400  feet  north  of  the  present  face  of  Central  adit,  depending  on  dip  of 
east-striking  vein,  which  at  the  surface  is  about  45°  north. 

In  the  earlier  work  between  1885  and  1895  Huntington  mills  were 
used  for  crushing  ore.  the  millsite  being  on  the  river  some  distance 
from  the  mine.  It  was  foiind  that  only  about  50^  of  the  gold  was 
recovered  bv  this  method.  Later,  shipments  to  Selby  smelter.  Keswick 
smelter  and  finally  to  Kennett  were  made.  The  total  output  is  esti- 
mated at  about  $500,000,  but  smelter  receipts  for  much  of  this  have 
been  lost.  Receipts  in  Anthony's  rosse.ssion  for  shipments  to  the  Kes- 
wick smelter  between  1900  and  1906  show  assav  values  raneing  from 
•*3.40  to  $84  a  ton.  little  of  the  ore  goins  below  $6  a  ton,  and  the  average 
for  sis  years  being  over  $13  a  ton.    Of  course,  much  lower  srade  ore 
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was  shipped  later,  as  it  could  be  cheaply  worked  and  delivered,  and 
the  quartz  was  worth  $2  a  ton  as  flux  alone.  A  tramway  delivered  ore 
from  the  mine  to  railroad. 

The  lower  part  of  this  mine  could  be  prospected  to  advantage  from 
the  Reid  Mine  shaft,  which  is  nearby.  There  is  no  equipment  at  the 
Central. 

Bibl:  Cal.  State  Min.  Bur.  R.  VIII,  p.  565;  X,  p.  631;  XII,  p. 
246 ;  XIII,  p.  351 ;  XIV,  p.  782 ;  XVIII,  p.  494. 

El  Dorado  Mine.  The  property  is  situated  one-fourth  of  a  mile 
southwest  of  Tower  House,  in  Sec.  3,  T.  32  N.,  R.  7  W.,  in  .the  French 
Gulch  Jlining  District.  Holdings  consist  of  40  acres  of  patented  land. 
The  mine  is  owned  by  James  G.  Conner  of  Redding;  under  lease  to 
ilessrs.  Station  and  Van  Slyke  of  French  Gulch.  Discovered  in  1885. 
"VVoi-ked  for  seven  years,  1912  to  1919.  The  workings  are  on  the  steep 
slope  of  a  ridge  north  of  Mill  Creek  at  an  elevation  of  1500  feet.  The 
lode  lies  along  a  fault  contact  of  meta-andesite  and  black  slate,  striking 
N.  20°  "W.  and  dipping  35°  east.  Along  the  slate  hanging  wall,  quartz 
occurs  in  lenses  up  to  2  feet  in  width.  Occasionally  the  ciuartz  is  found 
in  the  meta-andesite  close  to  the  contact  and  usually  mixed  with  frag- 
ments of  andesite.  Manganese  stains  are  quite  common  in  the  quartz, 
which  is  oxidized. 

Ore  is  mostly  free  milling,  but  some  pyrite  is  associated  with  it. 
Numerous  fine  specimens  showing  free  gold  through  the  quartz  have 
been  taken  out.  Development  work  consists  of  a  main  adit  tunnel,  450 
feet  long,  driven  northwest  on  the  lode.  At  250  feet  from  the  portal  of 
the  tunnel,  a  winze  has  been  sunk,  on  the  vein  50  feet,  with  a  drift 
north  on  the  vein  26  feet.  Here  the  vein  varies  from  2  to  3  feet  in 
width.    At  the  face  of  the  drift  the  vein  is  cut  off  by  a  fault. 

At  340  feet  from  the  mouth  of  the  tunnel  there  is  an  upraise  30  feet 
in  ore.  It  is  sloped  out  here  for  a  length  of  50  feet  to  top  of  raise, 
then  the  vein  flattens  and  values  disappear.  It  is  reported  that  $4,000 
was  taken  out  of  this  raise.  The  gold  occurs  entirely  in  pockets  in  the 
quartz.  Equipment :  Blacksmith  shop,  tools,  and  bunkhouse  and  a  two- 
stamp  mill  (850-lb.  stamps)  with  triple  discharge  mortar  and  amalga- 
mation plates,  operated  by  8-h.p.  Fairbanks  Morse  Gas  Engine.  Two 
men  employed. 

Bibl :  Cal.  State  Min.  Bur.  R.  XII,  p.  247 ;  XIII,  p.  355 ;  XVIII, 
p.  406. 

Ganim  Mine  is  situated  in  Sees.  5,  8,  and  15.  T.  32  N.,  R.  6  W.,  2| 
miles  northwest  of  Whiskeytown.  Elevation  is  1400  feet.  Holdings 
consist  of  14  claims,  owned  by  the  Ganim  Mining  Company,  San  Fran- 
cisco.   J.  S.  Ganim,  president.  Redding. 

The  country  rock  is  meta-andesite  with  intrusions  of  alaskite 
porphyry.  Two  vein  sy.stems  have  been  developed  on  the  propert.v, 
one  showing  pyrite  ore,  occurring  in  a  shear  zone,  which  strikes  north- 
west and  southeast  and  dips  25  degrees  north.  The  country  rock  at 
a  distance  from  the  ore  is  a  much  sheared  and  epidotized  meta-andesite 
in  places  slightl.v  pyritized  along  .joint  planes.  The  lower  workings  on 
the  property  are  not  far  from  a  contact  of  meta-andesite,  quartz-diorite 
and  dikes  of  alaskite  porphyry  which  cut  the  meta-andesite  in  the 
vicinity  of  the  tunnels.     The  ore  where  exposed  near  these  workings  is 
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entirely  pyrite.  Besides  the  pyrite,  the  only  other  metallic  minerals 
are  rare  specks  of  chaleopyrite,  distributed  irregularly  throughout  the 
ore.  Other  specimens  of  ore  consist  of  meta-andesite  in  part  replaced 
by  pyrite.  Developments  consist  of  a  number  of  crosscut  tunnels  which 
cut  this  shear  zone  at  different  places.  These  tunnels  are  from  50  to 
400  feet  in  length.  The  ore  developed  has  a  width  of  12  to  15  feet  and 
is  reported  to  carry  values  in  silver.  At  higher  elevation,  a  vein  of 
quartz  4  feet  in  width  has  been  developed.  Strike  of  vein  is  N.  35°  W., 
dip  vertical. 

At  an  elevation  of  1800  feet,  a  crosscut  tunnel  has  been  driven  N. 
40°  E..  120  feet  to  the  vein,  with  a  drift  northwest  100  feet  on  the  vein. 
The  ore  is  white  quartz  carrying  copper  sulphides,  bornite  and  chal- 
eopyrite. Reported  to  carry  $15  per  ton  in  gold.  This  vein  is 
developed  by  three  other  tunnels,  and  two  shallow  shafts. 

A  new  lower  adit  is  being  driven  at  present  to  prospect  at  greater 
depth.  About  425  feet  from  the  portal  in  an  easterly  direction,  drifts 
were  turned  and  at  time  of  visit  attention  had  temporarily  been  diverted 
to  a  body  of  good  grade  talc  which  was  encountered  in  both  drifts.  The 
talc  strikes  about  N.  30^  TV.  (See  under  Talc,  herein.)  Some  galena 
has  also  been  found  lately. 

Four  men  are  employed,  and  several  carloads  of  talc  have  been 
shipped.  Equipment  includes  9"  by  14"  compressor,  air  drills,  drill 
sharpener,  shop,  30-h.p.  oil  engine.  10-stamp  Straub  miU,  one  concen- 
trator, mill  building  and  small  electric  light  plant. 

Bibl :  Cal.  State  Min.  Bur.  R.  XVIII,  pp.  730-731. 

Gladsione  Mine  is  in  Sees.  1.  7.  8,  12  and  18.  T.  33  N.,  Rs.  6  and  7 
W.,  about  44  mUes  northeast  of  French  Gulch,  containing  178  acres 
patented  and  formerly  also  485  acres  of  unpatented  claims. 

It  was  discovered  in  1896  and  purchased  by  Hazel  Gold  Mining  Com- 
panv  in  1901.  Thev  operated  until  1915.  The  total  production  was 
over  $3,000,000  and  "locally  reported  as  high  as  $5,000,000. 

The  vein  occurs  in  the  slate,  sandstone  and  conglomerate  of  the 
Bragdon  formation,  in  a  crushed  zone  60  feet  wide.  It  formed  as 
branching  stringers  in  the  slate,  or  on  the  footwall  side  of  the  fissure, 
requiring  the  mining  of  considerable  waste.  The  ore  is  white  quartz, 
carrying  less  than  one  per  cent  of  galena,  zincblende,  pyrite  and 
arsenopyrite  besides  free  gold,  which  carried  94*1^  of  the  value.  The 
vein  strikes  east,  dips  vertically  for  1000  feet,  changing  to  60"  south, 
then  to  north. 

The  upper  part  of  mine  to  a  depth  of  1000  feet  was  worked  through 
adits,  from  the  lowest  of  which  a  shaft  was  sunk  1400  feet,  with  levels 
about  100  feet  apart.  Three  separate  ore  shoots  were  worked  in  the 
upper  levels:  these  luiited,  and  below  the  seventh  level  one  was  stoped. 
It  is  said  that  1000  feet  of  drift  was  run  to  reach  the  shoot  on  1300  level, 
but  as  the  property  was  idle  when  the  district  was  last  visited,  definite 
details  were  not  obtained.     The  Ohio  adit  level  was  run  2000  feet. 

In  August.  1921.  French  Guleh  I\Iiniug  Company,  of  which  Fred 
Searles  of  San  Francisco  was  nresident  and  TVm.  Simkins,  secretary, 
took  a  lease  on  the  property.  The  workings  above  the  300-level  were 
unwatered  and  i-etimbered  and  a  little  rock  was  crushed,  but  work 
ceased  in  June,  1922,  due  to  failure  to  develop  new  orebodies.     The 
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company  produeed  about  $20,000.    In  November,  1924,  Harry  Thomp- 
son of  French  Gnleh  began  some  work  on  the  surface. 

While  under  operation  by  Hazel  Gold  Mining  Company  the  Glad- 
stone was  one  of  the  two  principal  quartz  gold  producers  of  the  county 
and  was  well  equipped.  Mine  equipment  included  large  double-drum 
hoist,  compressor  plant,  electric  power  line  nine  miles  long,  electric 
locomotives  for  hauling  ore,  and  shops.  There  was  a  30-stamp  mill 
(1050-lb  stamps),  with  concentrators.  The  milling  capacity  was  100 
tons  a  day  and  the  average  recovery  must  have  been  about  $10  a  ton 
during  the  later  years  of  operation. 

Bibl:  Cal.  State  Min.  Bur.  R.  VIII,  pp.  568-569;  X,  p.  637;  XI,  p. 
45;  XII,  pp.  248-249;  XIII,  p.  357;  XIV,  pp.  787-788;  XVIII, 
pp.  43,  96,  256.     U.  S.  Geol.  Survey  Bull.  540,  pp.  57-60. 

Gold  Bar  Mines.  This  property  comprises  four  unpatented  claims, 
known  as:  Gold  Bar  No.  1,  Gold  Bar  No.  2,  Gold  Bar  No.  3,  and  Gold 
Bar  No.  4,  located  in  Sees.  22  and  26,  T.  33  N.,  R.  5  W.,  10  miles 
north  of  Redding,  in  the  Churn  Creek  Mining  district.  Elevation  1600 
feet.  Owners  are  Frank  0.  Hollingsworth  and  Dr.  G.  A.  Grotefend  of 
Redding.  The  mine  has  not  been  worked  since  1891,  when  ore  was 
mined  and  hauled  to  the  National  Mill,  where  it  is  reported  to  have 
milled  $50  per  ton.  The  property  has  been  idle  since  that  time,  and 
was  relocated  in  January,  1923.  A  vein  of  quartz  four  feet  wide  occurs 
in  the  meta-andesite,  general  course  N.  30°  W.  and  dip  55  degrees  to 
the  southwest.    The  outcrop  of  the  vein  can  be  traced  for  6000  feet. 

Developments  consist  of  three  tunnels  driven  on  the  course  of  the 
vein.  The  two  lower  tunnels  are  caved,  but  from  the  indications  ore 
was  stoped  from  the  lower  tunnel  to  the  upper  tunnel.  The  vein  Has 
been  drifted  on  in  the  upper  tunnel  for  100  feet,  developing  an  ore 
shoot  80  feet  in  length,  and  4  feet  in  width.  Samples  taken  from 
this  vein  are  reported  to  assay  from  $10  to  $15  per  ton  in  gold.  A  raise 
from  the  intermediate  tunnel  connects  with  this  tunnel,  distance  30 
feet.  The  present  locators  had  two  men  employed  cleaning  out  old 
workings  in  1923,  and  were  planning  to  drive  a  tunnel  on  the  vein  at  a 
lower  elevation.     Idle  in  1926. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIX,  p.  93. 

Harrison  Gulch  Mines.  {Midas,  Victor  and  Twinvict  Groups.)  Sold 
in  i^art  to  State  of  California  July  1,  1925,  for  five  years  taxes. 
Reported  leased  in  1926  to  L.  E.  Lee,  San  Francisco.  This  consolidation 
includes  the  well  known  Midas  Mine,  the  pi'incipal  producer  of  the 
Harrison  Gulch  district,  in  Sees.  3,  4  and  10,  T.  29  N.,  R.  10  W.,  in 
the  southwestern  corner  of  the  county,  52  miles  from  Redding.  The 
total  acreage  is  about  2000  acres  of  mining  ground,  with  which  the  last 
company  also  held  1400  acres  of  timber  land,  partly  in  Trinity  County. 
The  Midas  Mine  comprised  550  acres,  and  is  the  nucleus  of  the  holdings, 
there  having  been  little  development  on  the  other  claims.  The  follow- 
ing notes  are  from  previous  published  and  unpublished  reports,  and 
the  property  was  not  visited  by  the  writer. 

The  Midas  Mine  was  discovered  in  1894  by  L.  Benton  and  sold  soon 
after  to  Midas  Gold  Mining  Company,  who  operated  it  continuously 
from  1896  to  April,  1914,  when  a  tire  occurred  underground.  During 
this  period,  the  reported  production  was  $3,563,587  from  a  total  of 
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166,632  tons,  or  an  average  recovery  of  $21.38  per  ton.    Percentage  of 
recovery  was  76.83%  and  total  operating  cost  was  $9.15  a  ton. 

There  are  three  veins,  called  Baldwin.  ]\Iiddle  and  Gold  Hill  veins, 
the  first  and  last  named  being  -100  feet  apart  and  the  Middle  vein 
between  them.  They  average  14  to  20  inches  in  width,  strike  north  of 
west,  and  dip  50°  to  75°  southwest. 

"^liile  the  district  has  never  been  studied  in  detail  nor  mapped 
geologically,  and  the  deeper  mine  workings  have  not  been  accessible 
for  12  years,  the  country  rock  of  the  immediate  vicinity  is  reported  to 
be  diabase,  covered  in  places  by  conglomerate.  The  veins  are  said  to 
strike  with  the  schistosity  of  the  country  rock,  but  dip  at  about  right 
angles  to  the  schistosity,  and  the  wall  rock  has  been  so  altered  as  to 
have  the  appearauce  of  .slate.  This  schistose  zone  varies  in  width.  The 
quartz  occurs  in  lenses  which  carry  ore  shoots  of  good  grade,  while  else- 
where in  the  fissure  there  is  little  pay.  The  outcrop  is  in  places  only  a 
seam. 

The  Baldwin  vein  was  mined  through  a  double-compartment  shaft 
1500  feet  deep  with  14  levels,  over  26.000  feet  of  drifts  and  11,000  feet 
of  crosscuts  and  raises.  Another  shaft  was  sunk  600  feet  on  the  Gold 
Hill  vein  and  was  connected  with  Baldwin  shaft.  A  prominent  fault 
striking  X.  52°  E.  and  dipping  60°  southeast  cut  off  both  veins 
on  the  1200  level.  The  old  company  is  said  to  have  followed  the  fault 
plane  from  the  Baldwin  to  the  Gold  Hill  vein,  a  distance  of  435  feet. 
and  50  feet  beyond,  without  picking  up  the  faulted  segments. 

According  to  Roy  Leach,  mining  engineer  formerly  employed  at  the 
mine,  there  is  ore  to  the  value  of  $150,000  blocked  out  in  the  lower 
levels,  besides  which  there  are  ore  possibilities  on  the  Gold  Hill  vein 
in  the  Victor  ground,  and  on  the  same  vein  be.vond  a  fault.  There  are 
also  two  large  veins  which  have  been  sampled  only  on  top  and  found 
to  be  low  grade,  but  have  not  been  prospected  at  depth. 

The  equipment  under  the  Hildas  Gold  Mining  Company  included  a 
20-stamp  mill,  cyanide  plant,  600-h.p.  steam  plant,  steam  hoists  and 
complete  surface  plant,  with  some  water  power  available  during  five 
months  of  the  year. 

After  this  company  quit,  the  Victor  Power  and  Mining  Company 
took  the  propert.v  about  1915.  They  operated  the  cyanide  plant  on  the 
stored  tailings,  until  these  were  gone,  milled  some  of  the  material  on 
the  waste  dumps  and  some  old  fills  from  the  upper  levels.  The  old  mill 
and  e.vanide  plant  were  iinally  dismantled  and  two  30-ton  Gibson  mUls 
were  installed.  They  never  succeeded  in  unwatering  the  mine  below 
the  900  level,  but  ran  the  water  level  drift  on  the  Baldwin  vein  an 
additional  1400  feet  west  in  search  of  new  ore-slioots.  They  quit  about 
1920.  M.  G.  Hem-y  plans  a  resumption  of  work  soon,  a  few  men  having 
l>een  taken  to  the  property  in  March.  1926. 

On  the  adjoining  Victor  property,  now  consolidated  with  the  Mida.s. 
an  inclined  shaft  450  feet  deep  was  sunk  and  three  levels  opened  below 
the  adit  level.  Only  a  little  ore  was  milled  in  the  3-stamp  Xissen  mill. 
The  vein  was  generally  small  and  was  lost  west  of  the  shaft.  The  veins 
in  the  Victor  are  supposed  to  be  the  same  as  in  the  Midas. 
Bibl :  Cal.  State  Min.  Bur.  R.  XIV.  pp.  792,  803. 

Index  Group  of  Minex.  Located  in  Sec.  6.  T.  32  X..  R.  6  W.,  one- 
half  mile  north  of  Oak  Bottom,  in  the  Stella  ilining  District.    Elevation 
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1500  feet.     Owners.  I.  F.  Kiee  and  A.  Kaleel  of  Whiskeytown.     Hold- 
ings consist  of  12  claims  located  on  a  ridge  north  of  Clear  Creek. 

A  series  of  parallel  quartz  veins  occur  in  alaskite-porphyry  intru- 
sions in  meta-andesite.  The  veins  have  a  general  east  and  west  trend, 
with  dips  north.  Widths  vary  from  2  inches  to  6  feet.  Developments 
consist  of  two  tunnels,  one  l4o  feet  in  length  and  the  other  150  feet, 
and  a  number  of  shallow  prospect  holes  and  open  cuts.  There  are 
three  men  employed  on  assessment  work. 

Bibl:  Cal.  State  Min.  Bur.  K.  XIX,  p.  57. 

Mad  Mule  Mine  (one  time  called  Banghart).  It  is  five  miles  due 
north  of  Whiskej-town  (Schilling  P.  0.),  on  Mad  Mule  Gulch,  a  branch 
of  "Whiskey  Creek.  This  gulch  was  mined  by  placering  in  the  early 
days,  but  more  recently  by  numerous  adits.  M.  T.  Thomsen.  308  Laurel 
Street.  Alameda,  is  owner.  The  mine  has  been  worked  by  different 
pocket  hunters  in  late  years.    The  gulch  is  about  one  mile  long. 

The  pockets  in  the  mine  have  been  found  near  a  diorite  porphyry 
dike  which  is  as  much  as  150  feet  wide  and  cuts  the  slate,  alaskite 
porphyry  and  other  rocks.  The  ore  is  mostly  calcite  ia  small  lenses 
found  on  both  walls,  but  said  to  be  richer  on  the  hangingwall.  The 
lenses  occur  in  troughs  or  along  arches  on  the  hangingwall  or  footwall 
respectively,  and  are  said  to  be  only  a  few  inches  thick,  three  or  four 
feet  long  and  sometimes  20  feet  high. 

This  mine  has  been  the  largest  producer  of  its  class  in  the  region. 
In  the  winter  of  1922-23,  a  pocket  was  found  which  is  believed  to  have 
produced  between  $7,000  and  $8,000,  one  piece  having  yielded  ^.138. 
This  was  taken  out  by  two  miners  who  had  been  permitted  to  prospect 
the  mine  and  "keep  whatever  they  could  find."  Two  other  men  are 
said  to  have  taken  out  about  $2,500  the  same  season.  Work  was  going 
on  in  1926. 

Bibl:  Cal.  State  Min.  Bur.  R.  IX,  p.  38;  XI,  p.  396;  XII,  p.  252; 
XIII,  p.  361;  XIY,  p.  791.  U.  S.  Geol.  Sur^ev  Bull.  No.  540, 
pp.  40,  42,  52-54. 

Milkmaid  and  Franklin  Mines.  They  are  situated  on  the  north  side 
of  French  Gulch,  in  Sec.  17,  T.  33  N."  R.  7  W..  3  miles  northwest  of 
the  town  of  French  Gulch.     Owner,  Western  Exploration   Co. 

Holdings  consist  of  eight  claims  known  as :  Franklin,  Milkmaid,  Sum- 
mit, Ibex,  Buckeye,  Virginia,  Peggy  and  May-Day ;  totaling  150  acres. 
The  Franklin  mine  is  reported  to  have  been  located  in  1852,  and  the 
Milkmaid  shortly  afterwards.  Total  production  of  the  two  mines  is 
reported  to  be  $2,500,000  and  from  1910  to  1922,  the  production  wa-s 
$496,000.  Most  of  the  development  work  is  confined  to  the  Franklin 
and  ililkmaid  claims. 

Franklin  workings :  Two  veins  have  been  followed  to  some  extent  in 
the  Franklin  workings;  one  with  a  strike  of  N.  5°-30°  W.,  and  a  steep 
dip  to  the  east,  the  other  with  a  strike  of  approximately  E.  and  W.  and 
a  dip  of  about  70°  N. 

The  wall  rocks  are  slate  and  soda-granite  porphyry.  The  veins  are 
near  the  contact  and  cut  both  rocks,  but  tend  to  be  best  developed  in 
the  porphyry,  fingering  out  in  the  slates. 

The  Franklin  is  developed  by  two  adit  levels,  at  elevations  of  1950 
and  2055  feet. 
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The  Frankliu  or  upper  tunnel,  driven  X.  60^  E..  in  porphyry,  at 
200  feet  from  the  portal  cuts  the  north  and  south  vein,  which  dips  60° 
east.  This  vein  above  the  tunnel  level  flattens  to  45''  and  when  within 
30  feet  of  the  surface,  straightens  up  to  70°.  Width  of  vein  varies  from 
12  inches  to  4  feet.  The  elevation  of  the  Geiser  tunnel  is  1950  feet.  It 
is  a  crosscut  tunnel  driven  X.  60°  E.,  following  a  fault  fracture,  antt 
cuts  the  nort  hand  south  vein  at  450  feet  from  the  portal.  On  this  level 
the  vein  has  been  followed  for  a  distance  of  700  feet. 

The  Milkmaid  workings :  The  Milkmaid  joins  the  Franklin  on  the 
east.  The  rocks  in  the  vicinity  consist  of  soda-granite  porphj-rv',  diorite 
porphyry  and  slate.  Both  porphyries  are  intrusions  in  the  slate.  At 
an  elevation  of  1900  feet,  the  lower  Milkmaid  tunnel  is  a  crosscut  220 
feet  to  the  vein,  and  is  driven  50  feet  bej"ond  the  vein,  a  total  distance 
of  270  feet. 

The  vein  strikes  X"^.  10°  W.,  and  dips  80°  east.  On  No.  1  level,  the 
vein  is  drifted  on.  loO  feet  north  and  55  feet  south. 

The  upper  Milkmaid  tunnel  is  a  crosscut  tunnel,  100  feet  to  the  vein, 
with  drifts  150  feet  north  on  the  vein  and  25  feet  south.  On  Xo.  2 
level,  the  shaft  level,  drifts  extend  300  feet  south  on  the  vein  from  the 
shaft  and  100  feet  north.  About  200  feet  north  of  the  crosscut  tunnel 
an  incline  shaft  has  been  sunk  to  a  depth  of  200  feet.  On  Xo.  3  level 
there  is  a  drift  150  feet  south  on  the  vein  from  shaft.  Xo.  1  level  is  50 
feet  below  the  upper  tunnel  level ;  No.  1  to  Xo.  2  level  is  100  feet,  and 
Xo.  2  to  X'o.  3  level  is  70  feet.  In  these  workings,  the  vein  varies  from 
a  few  inches  up  to  4  feet  of  cjuartz;  above  the  upper  workings  on  the 
]\Iilkmaid  and  Franklin  veins,  extremely  rich  oxidized  ore  was  taken 
out.  The  gangue  minerals  of  the  vein  are  quartz  and  caleite.  Much 
of  the  quartz  presents  a  faintly  mottled  grayish  appearance  due  to 
enclosed  wall  rock.  The  sulphides  in  the  ore  are  arsenopyrite.  pyrite, 
galena  and  sphalerite.  The  sulphides  amount  to  about  0.75  per  cent 
of  the  weight  of  the  ore,  and  carry  $150  in  gold  to  the  ton.  The  ore  in 
the  main  vein  runs  from  $20  to  $45  per  ton  and  is  in  irregular  pay 
shoots  that  probably  pitch  steeply  to  the  south.  The  best  ore  is  found 
where  the  vein  is  in  the  porphyry  close  to  the  slate  contact. 

iline  equipment :  Consists  of  compressor  plant,  blacksmith  shop,  and 
bimk  houses. 

Reduction  equipment:  Consists  of  10-stamp  mill  (1100-lb.  stamps) 
and  4  Frue  vanners,  driven  by  electricity. 

The  property  was  under  lease  and  bond  during  1922  and  1923  to 
Captain  H.  E.  Smith  of  Shasta,  and  work  was  carried  on  with  a  crew 
of  ten  men  with  Roy  Leach  as  superintendent.  The  10-stamp  mill  was 
operated  on  ore  from  the  old  dumps. 

About  January.  1925,  E.  E.  Erick  and  associates  began  work  and 
at  present  (April,  1926)  the  10-stamp  mill  is  in  operation.  The  Milk- 
maid has  been  prospected,  and  plans  for  new  work  at  the  Franklin  are 
reported. 

Bibl:  Cal.  State  Min.  Bur.  R.  XW.  pp.  793,  794;  Mining  in  Calif. 
Sept.,  1922  (R.  XVIII),  pp.  406-409.  U.  S.  Geol.  Surv.  Bull. 
540,  pp.  35.  61,  63,  64. 

Be  id  Mine.     It  is  situated  eight  mile.s  north  of  Redding,  in  Sec.  3, 
T.  32  X.,  R.  5  W..  in  Old  Diggings  :Mining  District :  elevation.  1700  feet. 
Holdings  consist  of  160  acres:  a  patented  quarter-section. 
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There  are  several  parallel  auriferous  quartz  veins,  striking  almost  due 
north,  with  steep  dips  to  the  east,  in  meta-andesite.  The  veins  are 
large,  varying  from  6  to  30  feet  in  width,  and  very  persistent.  Gold 
values  vary  from  $4  to  $30  per  ton.  Development  in  recent  years  has 
been  confined  to  the  main  vein.  This  has  been  opened  on  five  levels, 
greatest  length  of  pay  chute  was  400  feet;  and  maximum  width  30 
feet.  Workinas  consist  of  1100-foot  vertical  shaft,  and  main  adit  about 
1000  feet  long.  This  cut  the  shaft  at  the  300  foot  level.  Levels  at  100 
feet  intervals^  below  main  adit.  Ore  shoot  cut  on  6th,  7th,  Sth,  and  9th 
levels.  Stoped  above  the  Sth  level,  but  virgin  ground  below.  On  tlie 
7th  level,  the  vein  was  16  feet  wide,  and  on  the  Sth  level.  30  feet 
wide,  and  said  to  have  averaged  $12  per  ton  in  gold.  Quartz  is  very 
pure,  containing  some  tellurides,  and  sulphides  of  copper. 

The  property  was  operated  continuously  from  1904  to  October,  1919, 


Reid  Mine  in  Old  Diggings  District. 

shipping  all  ore  to  the  Jlammoth  Copper  Company  at  Kennett,  who 
used  it  for  flux  in  smelting  copper  ores. 

Equipment:  Electric  hoist,  double  drum  for  two  compartment  shaft; 
two  75-h.p.  and  one  50-h.p.  motors  driving  3  pairs  of  Ingersoll-Rand 
compressors,  total  capacity  1200  cu.  ft.  of  air  per  minute ;  complete 
machine  and  blacksmith  .shop,  cars  and  tools;  and  aerial  tramway 
4400  feet  long  to  bunkers  at  railroad  on  west  side  of  Sacramento  River. 

In  1922,  the  property  resumed  operation  to  furnish  quartz  to  the 
Shasta  Zinc  &  Copper  Company's  smelter  at  Bully  Hill,  which,  how- 
ever, operated  only  a  short  time.  The  mine  was  also  active  during  the 
last  operation  of  the  Kennett  smelter,  which  has  been  shut  down  about 
one  year.  Since  the  smelter  shut  down,  the  mine  has  remained  idle, 
and  at  present.  April.  1926,  is  slowly  filling  with  water. 

The  Reid  shaft  has  been  suggested  as  the  best  place  from  which  to 
start  work  to  explore  the  Central,  Evening  Star  and  other  nearby 
claims  at  depth.  Several  veins  which  have  been  productive  in  their 
upper  levels  could  be  prospected  by  crosscuts  from  the  lower  workings 
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of  the  Keid,  at  points  several  luindred  feet  deeper  than  any  previous 
workings  upon  these  veins. 

The  property  has  been  owned  by  the  Reid  Mining  Company  and  was 
managed  for  j-ears  by  Harvey  Sallee.  It  was  the  principal  producer 
of  the  district  for  many  years,  employing  80  to  100  men  and  producing 
1'60  tons  a  day.  Locally,  the  mine  is  reported  to  have  produced  about 
$2,500,000.  In  April,  1926,  it  was  sold  under  tru.st  deed  to  the  MeCor- 
mick  Saeltzer  Company  and  Redding  National  Bank  of  Redding  and 
Capital  National  Bank  of  Sacramento. 

Bibl:  Cal.  State  Min.  Bur.  R.  XIV,  p.  797;  XVIII,  p.  408. 

Sijhd  Mine.  (Accident.)  It  is  situated  five  miles  northwest  of 
French  Gulch,  in  See.  7,  T.  33  N.,  R.  7  W.,  in  the  French  Gulch 
^Mining  District,  on  ridge  between  the  North  and  South  Forks  of 
French  Gulch. 

Holdings  consist  of  four  patented  claims  which  include  millsite ;  total 
area  is  80  acres.  The  property  is  owned  bj*  the  Sha.sta  Hills  Mining 
Company,  of  San  Francisco.  Under  lease  and  bond  in  1922  to  Harry 
Thompson  and  associates  of  San  Francisco,  who  also  controlled  the 
Niagara  group  of  mines,  having  under  control  56  claims,  and  520 
acres  of  timber. 

Operations  were  started  on  the  Sybel  mine  in  September,  1921,  and 
the  property  was  under  continuous  operation  to  Sla.y  1,  1923.  It  lies 
at  the  north  edge  of  the  complex  of  dikes  which  marks  the  position  of 
the  group  of  mines  near  the  head  of  French  Gulch.  Soda-gi-anite  por- 
phr.y  similar  to  that  of  the  Franklin,  and  diorite  porphry,  cut  the 
slate.  The  ore  for  the  most  part  lies  iu  the  diorite  porphyry  near 
contact  of  the  slate,  but  in  places  the  workings  follow  the  contact  itself, 
which  here  strikes  about  N.  80°  W.,  and  dips  abou  50°  north.  The 
ore  consists  of  blue-gray  cjuartz  with  patches  and  streaks  of  white 
caleite.  The  quartz  has  a  mottled  gray  color,  but  the  calcite  is  milky 
white  and  cut  by  veiulets  of  quartz  and  ai'senopj'rite.  The  metallic 
minerals  are  ])yrite,  galena,  sphalerite,  and  arsenopyrite.  Gold,  wher- 
ever in  plates  large  enough  to  be  visible,  is  as  a  rule  clo.se  to  the  small 
patches  of  galena.  The  galena  and  sphalerite  in  the  quartz  indicates 
the  occurrence  of  rich  ore.  The  ore  being  stoped  carries  values  from 
$10  to  $200  per  ton,  and  the  average  mill  feed  runs  about  $40  per  ton. 

Development :  At  an  elevation  of  3700  feet,  a  tunnel  has  been  driven 
S.  75°  E.,  700  feet,  and  a  winze  has  been  sunk  on  the  vein  from  this 
level  to  a  depth  of  150  feet;  at  80  feet  below  adit  tunnel,  a  drift  has 
been  run  from  the  winze  on  the  vein  175  feet  east,  and  175  feet  west, 
developing  a  shoot  of  ore  350  feet  in  length.  The  vein  varies  from  12 
inches  to  4  feet  in  width.  The  adit  tunnel  is  400  feet  below  the  outcrop 
of  the  vein.  The  adit  tunnel  cut  a  fault  which  strikes  N.  50°  W..  and 
dips  north  50°.  The  later  workings  on  the  tunnel  level  and  in  the 
winze  are  confined  to  the  vein  east  of  this  fault,  while  old  workings 
above  this  tunnel  level  were  to  the  west  of  the  faiilt.  The  vein  strikes 
N.  80°  W.,  and  dips  50°  north. 

iline  equipment :  Laidlaw  -  Dunn  -  Gordon  12"  x  12"  compressor, 
driven  by  50-h.p.  motor ;  air  drills,  blacksmith  shop,  and  cars.  There 
is  a  new  5-stamp  mill  on  the  property,  1000-pound  stamps,  and  one 
vanner,  driven  by  electric  power,  furnished  bj'  Pacific  Gas  and  Electric 
Company. 
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The  mine  and  mill  w«re  operated  continuously  during  1922,  under 
the  management  of  Harry  Thompson,  and  the  reported  monthly  pro- 
duction was  $6,000  to  $8,000  during  part  of  the  year.  Operation  ceased 
late  in  the  spring  of  1923,  since  when  the  mine  has  been  idle. 

Bibl:  Cal.  State  Min.  Bur.  K.  XIV,  p.  777;  Mining  in  Calif..  1922 
(R.  XVIII),  pp.  43,  138,  296,  408.  U.  S.  Geol.  Survey  Bull.  540, 
pp.  68,  69. 

Texas  Consolidated  Mine  was  one  of  the  important  producers  of  Old 
Diggings  district  for  many  years.  Three  veins  were  worked  and  accord- 
ing to  past  report  showed  little  barren  quartz.  A  20-stamp  mill  was 
supported  for  several  years  on  the  ore  from  this  mine.  The  main  lower 
adit  was  run  1600  feet,  N.  10°  E.,  and  is  910  feet  below  the  outcrop 
following  the  main  vein  which  dips  70°  east  and  is  said  to  have  been 
8  to  12  feet  wide.  It  was  faulted,  and  the  last  development  work,  which 
was  done  by  Harvey  Sallee  in  1922  and  1923  consisted  of  two  crosscuts, 
one  to  the  east  and  one  to  the  west,  in  search  of  the  ore-shoot.  The 
mine  was  idle  in  1926. 

Bibl:  Cal.  State  Min.  Bur.  R.  X.  pp.  629-630;  XI,  pp.  395-397; 

XII,  p.  258;  XIII,  p.  365;  XIV.  p.  800;  XVIII,  p.  206;  XIX, 

p.  137. 

Washington  Mine.  Owner,  Wa,shington  Gold  Mining  Company. 
Oriirinal  Wa.shington  claim  and  millsite  contain  82  acres,  patented,  in 
Sees.  16,  17,  T.  33  N.,  E.  7  W.  Address  C.  C.  Fox,  French  Gulch,  and 
Dr.  G.  A.  Grotefend,  Redding. 

This  property  covers  mo.st  of  the  hill  between  the  forks  of  French 
Gulch.  It  is  the  oldest  quartz  mine  in  the  county  and  one  of  the  very 
oldest  in  the  state,  as  it  was  located  in  1852.  It  became  a  producer  soon 
after  and  continued  in  operation  off  and  on  for  about  50  years.  The 
total  production  is  indefinite,  but  is  variouslv  claimed  to  have  been 
from  $1,000,000  to  over  $2,000,000. 

The  workings  consist  of  a  series  of  six  adits  from  300  to  2400  f«et 
long,  through  which  the  mine  has  been  developed  from  near  the  creek 
level  at  an  elevation  of  2000  feet,  to  2900  feet  elevation,  near  the  top  of 
ridge.  The  workings  are  partly  in  the  slate,  above  2400  feet  elevation, 
and  in  meta-andesite  below  that.  Two  veins,  one  .striking  north  and 
dipping  60°  to  70°  east,  the  other  striking  a  little  north  of  east  and 
dipping  north,  have  been  worked.  Small  stringers  and  veinlets  of 
quartz,  occurring  in  proximity  to  many  small  dikes  of  soda  granite 
porphyry,  branch  off  and  have  yielded  numerous  gold  pockets.  Accord- 
ing to  II.  G.  Ferguson,  the  north-striking  vein  cuts  off  the  other,  which 
has  been  more  extensively  worked.  The  largest  of  the  old  stopes  is 
said  to  be  400  feet  long,  5  feet  wide  and  250  feet  high.  The  vein  pinches 
and  swells.  It  is  principally  quartz  with  a  small  amount  of  galena, 
sphalerite,  pyrite  and  arsenopyrite.  The  north-striking  vein  is  in  a 
well-defined  fault  and  has  lenses  of  quartz  up  to  10  feet  wide. 

The  property  was  leased  in  1922  to  Thomas  Salisbury  and  associates 
who  employed  15  men  and  did  some  work  as  the  Washington  Develop- 
ment Company.  Some  ore  was  crushed  during  the  year  and  400  tons  is 
said  to  have  yielded  $5  a  ton  free  gold,  but  no  important  development 
resulted.    At  present,  April,  1926,  Fox  and  Grotefend  have  three  men 
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employed.     Thev  are  driving  ahead  ou  ore  in  an  adit  300  feet  long. 
There  is  a  5-stamp  mill  on  the  property. 

Bibl:  Cal.  State  Min.  Bur.  E.  X.  p.  635;  XI,  p.  50;  XII.  p.  260: 
XIII,  p.  368;  XIV,  p.  804:  XVIII,  pp.  43  and  138.  U.  S.  Geol. 
Surv.  Bull.  540,  pp.  64-66. 

West  End  Mine.  It  is  situated  one  mile  southeast  of  WMskeytown, 
in  Sec.  16,  T.  32  X.,  R.  6  W.,  in  the  SteUa  :Mining  District. 

Property  consists  of  West  End  Quartz  mine  and  one-quarter  section 
of  patented  land ;  total  area  is  180  acres.  Owners :  Dr.  E.  P.  Mitchell 
of  Winters,  John  Kesler  of  Andereon,  and  Western  Star  Lodge  of 
^lasons  of  Shasta.  Under  option  to  C.  D.  Jones  &  Companj'  of  Santa 
Barbara.  California,  in  1923. 

Two  quartz  veins  occur  in  the  ala.skite-porphyry ;  the  West  End  vein 
strikes  N.  50°  W.,  dips  70°  east:  the  Spanish  vein  strikes  N.  27°  E., 
and  dips  80°  west.  These  two  veins  evidently  intersect  aboiit  90  feet 
south  of  the  shaft.  The  veins  vary  in  width  from  a  few  inches  up  to 
2  feet.  The  ore  is  white  quartz,  showing  free  gold  and  some  iron 
pjTite.  On  the  100-foot  level,  especially  near  the  veins,  the  rock  is 
much  sheared.  The  alaskite-porphyry  adjacent  to  the  vein  is  in  places 
partly  silicified ;  and  elsewhere  near  the  veins  is  chloritized ;  in  both 
situations  a  small  amount  of  pyrite  has  been  introduced.  The  zone  of 
intense  alteration  of  the  porphyry  is  confined  to  the  close  proximity 
of  the  veins,  and  the  silicified  and  chloritized  porphyry  carries  no  gold. 
In  the  siliceous  phase,  the  alteration  consists  in  the  introduction  of 
quartz  along  narrow  and  closely  spaced  fissures. 

The  development  work  has  been  confined  to  the  West  End  and 
Spanish  veins  on  the  50-  and  100-foot  levels,  north  of  the  shaft.  Devel- 
opments :  Vertical  shaft  100  feet  deep.  At  31  feet  below  the  collar  of 
the  shaft,  a  drift  was  driven  X.  19°  E.,  and  cut  the  West  End  vein. 
110  feet  from  the  portal,  then  continued  35  feet  N.  16°  E..  and  drifted 
on  the  vein  X.  15°  W.,  180  feet,  where  the  vein  was  cut  off  by  a  fault, 
which  sti'ikes  X.  70°  W.,  and  dips  50°  north.  About  40  feet  from 
where  the  vein  was  cut  on  this  level,  a  crosscut  was  driven  100  feet 
X.  45°  E.,  where  it  cut  the  Spanish  vein,  and  this  vein  was  drifted  on 
50  feet  north  and  55  feet  south.  On  the  100-foot  level,  the  West  End 
vein  was  drifted  on  200  feet  north,  to  where  the  vein  was  cut  off  by  the 
fault  striking  N.  70°  W.  A  pump  was  installed  by  the  last  company 
and  the  mine  unwatered.  At  130  feet  north  of  the  shaft,  a  crosscut 
has  been  driven  SO  feet  X.  80°  E.,  where  the  Spanish  vein  was  cut.  and 
a  raise  run  on  this  vein  in  hopes  of  picking  up  the  ore  shoot  developed 
in  the  Spanish  stope.  which  has  been  stoped  out  for  a  distance  of  60 
feet  along  the  vein  from  the  drain  tunnel  level  to  the  surface. 

Equipment :  9-h.p.  Hercules  gasoline  engine  driving  6"  ^Mast-Foss 
rod  pump ;  30-h.p.  boiler  and  steam  hoist.     Idle  in  1926. 

Bibl :  Cal.  State  Min.  R.  XII.  p.  260 :  XIII.  p.  368 :  XVIII,  pp. 
96.  256,  295-296,  409^10;  XIX,  p.  11. 
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Name  of  mine 

Location 

Nearest  town 

Bibliography 

Sec. 

T. 

R. 

See  Sybel. 

2 
19 

35  N. 
32  N. 

6W. 
5W. 

7  miles  west  of  Delta 

1  mile  SW.  of  Keswick 

6miIesNW.  of  Ono 

5  miles  W.  of  Redding 

4  miles  N.  of  Horsetown 

7)  2  miles  W.  of  Delta 

352  miles  NE.  of  French 
Gulch 

R.  XIV,  p.  777. 

Alice  (Alice  Cons.) 

Alice 

R.  XII,  p.  245;  XIII.  p.  349;  XIV. 

p.  778;  XVII,  p.  519. 
R.XII,  p.  245;Xin,  p.  349. 

R.  XllI,  p.  349. 

R.  XIII,  p.  349. 

AlToland 

26 
12,13 

36  N. 

33  N. 

6W. 
7W. 

R.  XIV,  p.  778. 

R.  VIII,  pp.  564-65;  X,  p.  637; 

XII.  p.  245;  XIII.  pp.  349,  357; 
XIV,  p.  778;  XIX,  p.  135;  XX, 
p.  15.    U.S.G.S.  Bull.  540,  pp. 
35,  60-61. 

2  miles  from  Shasta.. 

R.  XIII,  p.  349. 

See  Bell  Cow. 

Atlantic- 

17,20 
19,30 

31  N. 

32  N. 

6W. 
6W. 

3  miles  NW.  of  Igo 

3  miles  N.  of  Shasta 

4  miles  SW.  from  Kennett.. 

R.  XIV.  p.  779. 

R.  XIII.  p.  362;  XIV,  p.  779. 

See  Mad  Mule. 

Bell 

7  miles  W.  from  Ono 

18  miles  SW.  of  Ono;  38 

milesSW.  of  Redding.... 

4  miles  SW.  of  Shasta 

13  miles  NW.  from  Ono.... 
1  mile  S.  of  Harrison  Gulch 
6H  miles  W.  of  Kennett. . . 
i'A  miles  N.  of  Redding;  2H 

miles  from  Keswick 

4  miles  W.  of  Redding 

4  miles  S.  of  Shasta 

1  mile  NW.  of  Ccnterville... 

R.  XII.  p.  245. 

Bell  Cow.. 

35,36 

30  N. 

9W. 

R.  XVIII.  pp.  296,  493-94. 
R.  XIII,  p.  350. 

Black  Bear _. 

9 

22  N. 

low. 

R.  XIll,  pp.  350,  359;  XIV,  p.  779. 

Black  and  Brown  Bear 

R.  XIII,  p.  350. 

Black  Cloud  and  Red  Cloud 
Black  Diamond  Group 

15 
5 

32  N. 
31  W. 

6W. 

18  W. 

R.  XVII,  p.  520. 
R.  XVIll,  p.  296. 
R.  XII.  pp.  245-46;  XIII,  p.  350. 

Black  Hawk 

14 

31  N. 

6W. 

R.  XIV.  p.  779. 

See  Diamond  Mine. 

19 

32  N. 

5W. 

IJ^  miles  SW.  of  Keswick.. 

R.  XII,  p.  246;  XIII,  p.  350;  XIV. 

p.  779. 

Bodie- 

\    32 
6 

32  N. 

33  N. 
32  N. 

7W. 
7W. 
6W. 

Js  miles  SW.  of  French  Gnlch 

4  miles  NW.  of  Stella 

2H  miles  NE.  from  Shasta . 

R.  XIV.  pp.  779-80. 

R.  XII.  p.  256.  XIII.  p.  364;  XIV, 

Bowery  Bell 

p.  779;  XIX.  p.  11. 
R.  XIII.  pp.  350-51. 

Brackett 

31 
20 

18 

32  N. 

33  N. 

33  N. 

6W. 
7W. 

7W. 

4H  miles  NW.  of  Stella 

5    milci    W.    of    French 
Gulch..  . 

R.  XII.  p.  250;  XIII,  p.  359;  XIV, 

p.  780.  U.S.G.S.  Bull  540.  p.  55 

H.  XIII,  p.  351;  XIV,  p.  780; 

5    miles    NW.    of    French 
Gulch 

Bull.  540.  pp.  35,  37,  68. 
R.  XIV.  p.  780. 

12  miles  NW.  of  Redding... 

3  miles  E.  of  Shasta 

3  miles  SW.  from  Kennett.. 
1  mile  S.  of  Keswick.. 

7^2  miles  W.  of  Kennett 

R.  XIII.  pp.  351.  368;  XII,  pp. 

Bunker  Hill 

29 

32  N. 

5W. 

259-60. 
R.  XIV.  p.  781. 

R.  XIll,  p.  351. 

Calumet  Consolidated 

20 

1 

32  N. 

33  N. 

5W. 
6W. 

R.  VIII,  p.  563;  X.  pp.  631-32; 

XI.  pp.  43.  395;  XIV.  p.  781. 
R.  X.  pp.  640-41;  XI.  p.  399;  XII, 

p.  246;  XIII,  p.  351;  XIV,  p. 
781. 

33,34 

25 

17 

15 

16,21 

33  N. 

36  N. 
32  N. 
32  N. 
31  N. 

5W. 

6W. 
5W. 
5W. 
6W. 

2}i  miles  E.  of  Copley 

?4  mile  S.  of  Centerville 

H  mile  W.  of  Keswick 

4  miles  W.  of  Redding 

3  miles  NW.  of  Igo.. 

R.  \111   pp.  565-560;  X,  p.  631; 

Chapman  and  Volutine ... 
Clara. 

XII,  p.  246;  XIII,  p.  351;  XIV. 

p.  782;XVIII,  p.  494. 
R.  XIV,  p.  782. 
R.  XIV  p.  782. 

R.  XIV  p.  782. 

Climax  Mine 

R.  XIV,  p.  782. 

16,17 

33  N. 

7W. 

3  miles  NW.  of  French  Gulch 
2  miles  SW.  from  Shasta .. . 
IK  miles  S.  of  Keswick 

4  miles  NW.  of  Redding.... 

Near  town  of  Copley 

1  mileW.  of  Redding 

6  miles  W.  from  Delta  sta- 
tion.-.,  

R.  XIV.  p.  782. 

R.  XII.  pp.  246, 256;  XIII,  p.  352. 

20 
10 

32 
32 

33  N. 

32  N. 

33  N. 
32  N. 

5W. 
5W. 

5W. 
5W. 

R.  XIV.  p.  782. 

Cons.  Kascinaska. 

Copley  Mine... 

H.  VIII.  p.  570;  XII.  p.  254;  XIII. 

p.  352;  XIV,  p.  783;  XVIII,  p 

354. 
R.  XIII,  p.  352;  XIV,  p.  783. 
R.  XIV,  p.  783. 

R.  XIII,  p.  353 
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Name  of  mine 

Location 

Nearest  town 

Bibliography 

Sec. 

T. 

R. 

Daisy 

5  miles  N.  of  French  Gulch  _ 

R.  Xm.  p.  353. 

See  Old  Spanish. 

R.  Xni,  p.  353;  XIV.  p.  784. 

R-  xm,  pp.  353. 330;  XIV,  p.  784. 

R.  XII,  p.  247;  XUI.  p.  355 

R.  XU,  p.  247;  xm,  p.  355. 

R.  XI.  p.  398. 

R.  nn.  pp.  567-68;  WIU.  pp. 

138.  256,  354.  403;  XIX.  p.  11. 
R.  Xn.  p.  247;  Xni,  p.  335. 
Field  Report.  1921. 
R.  XII.  p.  247;  xm.  p.  335. 
R.  XII.  p.  247;  xm.  p.  353;  XIV, 

p.  785. 

TVaHn  *  Taylnr 

/I.  3.  6. 
I    31 
18 

35  n! 

36  N. 
31  N. 

5W. 
6W. 

Js.W  miles  W.  of  Delta 

4  nules  XW.  of  Igo 

2  miles  E.  of  Shasta 

Don  Carlos    _     

Double  Header 

33 

33  N. 

7W. 

2  miles  W.  of  Tovrer  House. 
3_miles  XW.  from  Shasta... 

14  miles  SW.  of  Redding... 
1}2  miles  E.  of  Shasta 

17  miles  XW.  of  Redding;  H 
mile  SW.  of  Tower  House. 

EdnaB. 

6 
3 

31  N. 

32  N. 

5W. 
7W. 

R.  xn.  p.  247;  Xm,pp.35>56; 
XIV.  p.  785;  XMII,  pp.  405- 
406;  XIX  p.  11.  U.S.G.S.  BuR 
540.  pp.  56-57. 

9 

18 

30  N. 
33  N. 

7W. 
7W. 

3  miles  SW.  of  Ono 

5  miles  XW.  of  French  Gulch 

R.  xm,  p.  356;  XIV.  p.  785. 
R.  Xin.  p.  356;  XFV,  p.  785. 
See  Old  Spankh. 

29 

29  N. 

iow. 

IM  miles  E.   of  Harrison 
Gulch 

14  miles  SW.  of  Redding.  _  . 
3  miles  SW.  of  Redding 

Ethel 

R.  XrV,  p.  783. 
R.  XU,  p.  248. 
R.  nn.  p.  571;  XI.  p.  43;  XII,  p. 

248;  xm.  p.  356-57;  SIV.  p. 

786. 
R.  X\in  p.  351. 

Eureka  Tellurium 

32 

32  N. 

SW. 

4 

18 
7.  12,  18 

29 

32  N. 
SON. 

31  N. 

32  N. 

5W. 
7W. 
5W. 

5W. 

2  miles  SE.  of  Cople.y 

8  miles  SW.  of  Ono 

7  miles  W.  of  Redding 

IM  miles  SE.  of  Keswick... 

R.  XIV,  p.  786;  X\TI,  p.  520. 

Florida  Group 

R.  xn.  p.  248;  .xn.  p.  357;  XVTI, 

p.  520;  X\"ni.  p.  4M. 
Field  report. 

IM  miles  S.  of  Shasta 

ItXra  p  357. 

16 
5,  8.  15 

34 

"H" 

11.  7.  8 
112,  18 

32  N. 

32  N. 

33  X. 

31  N. 

32  N. 

33  N. 
33  N. 

6W. 
6W. 

5W. 
5W. 
6W. 
6W. 
7W. 

Garfield-     ._ 

2M  miles  XW.  of  Whiskey- 
town. 

pp.  38,  39.  50,  51. 

R.  XMH.  pp.  730.31;  XIX,  p.  11; 

XX,  p.  15. 
R   XT  n  .•!<>7-  XTV  n  7S7 

Gem  Cons.  Group 

Gladys  .. 

4  miles  XW.  of  Redding....  1  R.  X.  p.  632. 
10  miles  XW.  of  Redding      1  H.  XMI  n.  .iT 

\4H  miles  X"E.   of  French 
/    Gulch 

4  miles  XE.  from  French 
Gulch - 

10  miles  X.  of  Redding 

2  miles  XW.  of  Igo.- 

5  miles  XW.  of  Redding 

4  miles  E.  of  Redding 

3  miles  W.  of  Delta  Station. 

R.  yia.  pp.  568-69;  X,  p.  637;  XI, 
p.  45;  XU.  pp.  248-49;  Xm.  p. 
357;  XIV.  p.  787;  XMII.  pp. 
43.  96,  256;  XIX,  p.  11.    U.S. 
G.S.  Bull.  540,  pp.  35,  37.  46. 
57-60. 

Gold  Bar 

Gold  Bar  No.  1-4 

22.26 
19 

33  N. 
31  N. 

5W. 

6W. 

R.  xm.  p.  358. 
R.  XIX.  p.  93. 
R.  xn'.  p.  788. 

R.  X\Tn  p.  354. 

GoldLeaf_ 

" 

31  N. 

5W. 

R-  Xm.  p.  358;  Xni.  pp.  521-22; 

X^•nI.  pp.  296,  298,  354,  406. 
495:  XIX.  p.  11. 
R.  xm,  p.  358. 

SJ**    miles    W.    of   French 
Gulch 

1  mile  S.  of  Harrison  Gulch. 

2  miles  SW.  of  Shasta 

Grev  Eagle 

10 

29  N. 

IOW. 

R.  xn.  p.  249;  xm,  p.  358. 
R.  xn',  p.  789. 

R.  xn,  p.  249;  xm.  p.  358. 

HalCT-on 

17 

33  N. 

7W. 

R.  XB'.  p.  789. 

Hall's  -. 

R.  xm  pp.  358-59. 

Happy  Jack  Group 

/28.  32, 
I    33 

31  N. 

32  N. 

6W. 
6W. 

jlO  miles  E.  of  Redding 

R.  XIV,  p.  770;  XVa.  p.  522. 
See  Midas  Mine. 

Hartman 

SH  miles  N.  of  Stella 

8  miles  XT),  of  Shasta 

R.  xn,  p.  250;  XIU,  p.  339. 
R.  xn,  p.  250;  xm,  p.  339. 

Hig^^nd 

35 
14 

33  N. 

33  N. 

6W. 
7W. 

R.  XIX  p.  136. 

Hig^l^Tid 

2  miles  XE.  of  French  Gulch 

2  miles  SW.  of  Copier 

5  miles  SW.  of  French  Gulch 

R.  XIV.  p.  789.    r.S.G.S.  Bull 

Hn|mf^Tt 

540,  p.  69. 
R.  xm.  p.  359. 

Hope _... 

8' 

32  N. 

7W  . 

R.  xn',  p.  790. 
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Hull  and  Murray.. 

Index  Group 

Indiana 


Janice  Group. 

Jerusalem 

J.  I.  C 


JimFisls 

Joe  Davis.  __ 

Jubilee 

Jumbo 

Kit  Carson.. 

Lacomia 

Last  Chance- 
Last  Chance. 

Liberty 

Little  Maud. 

Live  Oak 

Lodi 


Lost  Buck 

Lucky  Bart 

McCarthy,  Saeltzer  and 

Smith _ 

Mad  Mule 


Maduro 

Manlove 

Mascot 

McCall 

McKinnon. 

Mechado 

Midas 


Milkmaid  and  Franklin. 


Miner's  Dream. 

Minneshasta 

Minnesota 


Mocking.Bird.. 

Moline 

Mount  Shasta. 


Mtn.  Monarch  Group.. 

Mountain  View 

Mountain  Top. _. 

Morton  and  Bliss 


Murray. 


Nellie  and  Annie 

Nelson... 

New  Year  and  Australian. 
New  York  and  Skylark  .. 
Niagara _ 


North  Star 

North  Star 

North  Star.. 

Old  Massachusetts  Group 
Old  Spanish.. 

Olive 

Oro  Fino 

Oro  Vista.. 


32  N. 
"32"N.' 


32  N. 
31  N. 

33  N. 


31  N. 

31  N. 

32  N. 
35  N. 


29  N. 
33  N. 


32  N. 


32  N. 
33"nV 

32  N. 

33  N. 


33  N. 

33  N. 


31  N. 
33  N. 

32  N. 


10  W. 

7W. 


3  miles  NW.  of  Keswick... 
3  miles  NW.  of  French  Gulch 


3  miles  N.  oflgo ... 

n  miles  W.  of  Ono 

}-2  mile  from  Centerville.. 
6milesSW.  of  Redding.. 
2)-JmiiesSE.  of  Copley.. 
7  miles  W.  of  Delta 


2J^  miles  NE.  of  Igo 

\VA  miles  NV7.  of  Copley.. 

7  miles  from  Shasta 

4  miles  N.  of  Redding 

3;-2milcsN.  of  Igo 


7  miles  SW.  of  Delta 

7MmilesW.  of  Delta.... 

3  miles  NE.  oflgo 

52  miles  SW.  of  Redding. 


3  miles  from  French  Gulch  . 


3'A  miles  S.  of  Shasta.. 
4  miles  W.  of  Redding. . 
2  miles  SW.  of  Copley. 


1  mile  W.  of  Redding 

14  miles  SW.  of  Redding. 

3  miles  N.  of  Shasta 

3  miles  S.  of  Stella 


8  miles  N.  of  Redding 

5  miles  W.  from  Redding... 
6H  miles  W.  of  Kennett... 

IH  miles  N.  of  Keswick 

5  miles  N.  of  French  Gulch. 

7  miles  N.  of  Stella 

VA  miles  N.  of  Shasta 

4  miles  NW.  of  French  Gulch 


liles  from  French  Gulch 


liles  NW.  oflgo 

miles  SW.  of  Reddmg... 


2  miles  W.  of  Redding 

lA  miles  SW.  of  Keswick. 

1  mile  E.  of  Shasta 

H  mile  SE.  of  Shasta 
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Rickard 

Riley  and  Bliss. 
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South  Star  Mine 
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Three  Sisters 

Tom  Green  Mine... 
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Walker. 
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6W. 

5W. 
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GOLD  (placer  mining). 

The  streams  of  Shasta  County  drain  into  Sacramento  River  and 
placer  mininjj  along  them  is  therefore  subject  to  debris  restrictions. 
There  has  been  no  hydraulic  mining  in  the  county  for  many  years  past, 
although  some  gravel  suitable  for  working  by  this  process  remains  in 
the  Clear  Creek  drainage,  near  French  Gulch,  and  a  larger  acreage  in 
the  Igo  district.  The  prospective  placer  gold  pi-oduction  will  be  prin- 
cipally from  this  stream. 

The  productive  placer  mining  sections  of  the  county  were  nearly  all 
west  of  Sacramento  River,  as  the  streams  entering  the  river  from  the 
east  drain  formations  which  carry  little  gold,  being  either  barren 
sedimentary  rocks  or  recent,  unmineralized  lava.  Besides  Clear  Creek, 
the  next  most  important  placer  mining  operations  in  late  years  were 
along  Cottonwood  Creek,  which  is  the  county  line  between  Shasta  and 
Tehama  Counties  west  of  Sacramento  River.  Smaller  streams  such 
as  Oregon  Gulch  and  Olney  Creek  were  rich  in  early  days.  Hazel 
Creek  and  a  small  area  on  IMontgomery  Creek  carried  about  the  only 
gold-bearing  gravel  east  of  Sacramento  River. 

The  conglomerate  on  the  eastern  shore  of  the  Cretaceous  Island  of 
northern  California  supplied  gold  and  platinum  to  the  later  streams, 
notablj'  to  sections  of  Clear  Creek  and  the  northerly  tributaries  of 
Cottonwood  Creek.  These  conglomerates  occur  in  the  southwestern 
part  of  the  county,  passing  west  and  southwest  from  Redding  to  the 
Igo  and  Ono  districts,  and  to  the  Bald  Hills  and  Beegum  Peak,  the 
latter  being  a  prominent  landmark  covered  by  the  conglomerate. 

"WTiile  there  are  large  accumulations  of  gravel  north  of  Redding, 
both  in  bars  along  Sacramento  River  and  as  ancient  high  shore  gravels, 
mining  of  these  has  been,  on  the  whole,  disappointing,  as  mentioned 
under  dredging. 

The  known  available  placer  ground,  not  counting  the  numerous  small 
diggings  where  one  or  two  men  working  alone  sometimes  make  a 
"strike,"  consists  of  2000  to  3000  acres  in  the  Igo  district;  a  few 
hundred  acres  along  Clear  Creek  S-J  to  4  miles  north  of  French  Gulch, 
including  such  land  as  the  Robert  Williams  and  Georse  Martin  prop- 
erties, the  latter  now  being  worked  by  Jenkins  and  Taylor ;  perhaps 
250  acres  on  Clear  Creek  near  Horsetown :  some  land  on  Roaring  River 
near  Gas  Point,  which  has  lately  been  noticed  as  a  dredging  possibility ; 
some  unprospected  and  very  indefinite  possibilities  in  the  Anderson 
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district;  and  small  areas  along  Sacramento  River  which  might  be 
selected  from  such  large  holdings  as  that  abandoned  by  American 
Dredging  Company. 

GOLD    (drift    mines). 

Grubstake  Placer  Mine.  Owners,  Nelson  Brothers,  La  Moine,  Cali- 
fornia. Property  is  in  Sec.  22,  T.  36  N.,  R.  5  W.,  in  the  Slate  Creek 
mining  district,  one  mile  south  of  La  Moine.  It  is  in  the  Shasta  National 
Foi"est  and  contains  a  small  amount  of  oak,  pine  and  fir.  Elevation 
1260  feet.  The  claim  was  located  in  1917  and  contains  80  acres. 
Country  rock  is  slate.  Deposit  consists  of  sloping  gravel  bars.  The 
gravel  channel  being  worked  courses  north  and  south,  the  gravel  varying 
from  1  to  46  feet  in  depth.  There  is  no  cement,  but  boulders  up  to 
four  tons  are  encountered.  The  slate  bedrock  is  full  of  holes  and 
crevices.  Width  of  pay  gravel  about  40  feet  and  depth  30  inches. 
The  portion  of  the  claim  being  worked  is  located  on  a  high  bluff  about 
40  feet  above  the  present  river  level.  Here  the  gravel  is  about  nine 
feet  deep.  The  top  dirt  is  moved  to  one  side  and  the  pay  dirt  moved 
out  and  dumped  into  a  chute  and  run  down  to  the  river  level,  where  it 
is  wa.shed  in  sluice  boxes.  Only  worked  in  the  winter  on  account  of 
scarcity  of  labor  and  high  wages. 

Bibl:  Cal.  State  Min.  Bur.  R.  XVII,  p.  525. 

Hardscrahhle  or  Piety  Hill  Mine  was  formerly  a  good  producer.  It 
covers  1700  acres  of  patented  land  in  the  Igo  district,  containing  high 
gravel  deposited  by  the  ancient  stream  corresponding  to  Clear  Creek. 
This  property  was  worked  previous  to  1880  as  a  hydraulic  mine,  and 
afterward  by  drifting.  At  present  it  belongs  to  Hapj^y  Valley  Land 
&  Water  Company,  who  are  using  the  old  ditches  and  water  formerly 
employed  in  hydraulic  mining,  for  irrigation.  The  mine  has  been  idle 
for  manv  vears.  The  gravel  is  50  feet  deep  in  places  but  averages 
20  feet.  " 

Lost  Channel  Mine.  The  property  lies  immediately  south  of  the 
Clear  Creek  drainage  in  the  Igo  mining  district,  12  miles  southwest  of 
Redding.  Holdings  consist  of  580  acres,  located  in  sections  34,  3  and  4, 
T.  31  and  30  N.,  R.  6  W.  Elevation  is  ll'OO  feet.  Owner,  C.  A.  Rus.sell 
of  Igo.  The  'channel'  is  in  all  probability  a  section  of  the  ancient  bed 
and  wash  of  Clear  Creek.  The  width  of  this  old  channel  is  from  one- 
half  to  fully  one  mile  across.  The  present  drainage  of  Upper  Dry 
Creek  pas.ses  directly  across  the  course  of  the  old  channel  in  a  south- 
westerly direction.     Deepest  depth  of  the  channel  is  80  feet. 

Character  of  bedrock :  At  the  northern  end  of  the  property,  the 
wash  overlies  the  slates  and  tuffs.  For  a  distance  of  about  one  mile 
southwesterly,  a  soft  decomposed  granite  bedrock  exists,  lyin?  between 
the  slates  and  sandstones.  The  sandstone  is  on  the  southerly  end  of 
the  property. 

Developments:  On  the  south  side  of  Dry  Creek,  there  is  fully  7000 
to  8000  feet  of  workings  near  the  Dunham  tunnel.  Since  Report  XIV 
(p.  791),  the  ground  was  prospected  by  a  series  of  drill  holes  sunk 
on  the  north  township  line,  100  feet  apart  to  a  depth  of  50  to  65  feet. 
North  of  the  Dunham  tunnel,  12  prospect  shafts  were  sunk,  200  feet 
apart,  east  and  west  across  the  channel,  the  depth  of  these  shafts  to 
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bedrock  being  from  18  to  80  feet.  Gravel  tested  ran  from  4  to  CO 
cents  per  cubic  yard,  the  average  value  being  ]2  cents  per  yard.  The 
ground  east  and  west  of  Harri.son  Gulch  averaged  50  cents  per  cubic 
yard.  Three  channels  have  been  developed,  known  as  East,  West,  and 
Tom  White.  General  course  of  the  channel  is  north  and  south.  In 
recent  development  work,  a  .shaft  has  been  sunk  34  feet  deep  to  bed- 
rock on  Los  Angeles  Gulch.  This  shaft  is  one  mile  north  of  the 
Dunham  tunnel.  To  the  south  of  this  shaft,  two  other  shafts  have 
been  sunk  to  bedrock.  These  three  shafts  are  100  feet  apart.  Gravel 
from  these  three  shafts  averaged  32  cents  per  cubic  yard.  Present 
work  is  confined  to  drifting  south  on  the  channel.  The  gravel  mined 
in  the  south  drift  for  a  height  of  two  feet  above  bedrock,  averaged  $10 
per  cubic  yard. 

Character  of  Gold :  Very  little  gold  is  shown  of  a  size  that  could 
be  classed  as  small  nuggets  except  in  the  main  channel,  and  in  the 
present  workings.  The  distribution  in  the  general  wash  shows  gold 
running  about  10  colors  to  a  cent  on  an  average.  Fineness,  0.873. 
Total  production  is  reported  to  be  $3,000,000  from  1865  to  the  present 
time. 

Equipment:  Consists  of  2'-h.p.  Fairbanks-Morse  gas  engine  which 
drives  hoist,  rod  pump  and  washing  machine.  Capacity  of'  washer 
is  30  tons  per  24  hours.    Two  men  are  employed  in  1926,  drift  mining. 

Bibl :  Cal.  State  Min.  Bur.  R.  XVIII,  p.  599. 

Woodfill  Placer  ad.ioins  Lost  Channel  Placer  on  the  same  deposit. 
Idle.     Geo.  Woodfill,  Igo,  owner. 

GOLD    (dredging). 

Extensive  deposits  of  auriferous  gravel  occurred  along  Clear  Creek 
for  a  distance  of  71  miles  from  the  mouth  of  its  rocky  canyon  to  Girvan, 
on  the  railroad  below  Redding.  This  section  has  been  dredged  for 
many  years  past  and  still  contains  some  ground  on  which  a  dredger 
is  being  built  at  present  (April,  1926). 

William  Diestelhorst  was  the  pioneer  dredger  operator,  using  a  steam 
scoop  which  is  said  to  have  been  successfully  worked  for  several  years. 
In  1906,  Shasta  Dredging  Company  installed  a  dredger  and  operated 
for  several  years  until  their  ground  was  exhausted.  They  worked  up 
as  far  as  the  Gleason  holdings,  which  are  near  the  beginning  of  the 
canyon.  Subsequently,  several  Oroville  companies  drilled  the  creek 
but  did  not  operate.  Lawrence  Gardella  later  installed  a  dredger  below 
the  Shasta  Dredging  Company's  land  and  continued  work  until  the 
dredger  was  burned  last  year.  The  gravel  is  free  washing,  medium  to 
small  size  and  as  much  as  20  to  22  feet  deep,  but  averages  12  to  15  feet. 
The  deposit  is  one-fourth  to  one-half  mile  wide  in  places  and  bedrock 
was  favorable  for  dredging,  except  in  places  where  hard  high  reefs  cross 
the  stream  and  have  prevented  moving  the  dredger. 

American  Gold  Dredging  Company.     (See  under  Sacramento  River.) 

Big  Chief  and  Little  Chief  Placer  Claims  are  on  Clear  Creek  near 
old  Horsetown,  about  6|  miles  by  road  from  Girvan.  Wm.  L.  and 
Helen  M.  Hill  of  Redding  have  given  an  option  to  purchase  to  Fred  C. 
Ander.son,  who  plans  to  put  a  P.  &  H.  gasoline  shovel  on  the  claims  to 
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work  the  gravel.    Fifteen  holes  to  an  average  depth  of  20  feet  are  said 
to  have  given  very  satisfactory  prospects. 

Gleason  Estate  Placers  are  in  SE^  of  Sec.  36,  T.  31  N.,  R.  6  W.,  on 
Clear  Creek  at  old  Horsetown,  .seven  miles  by  road  west  of  Girvan. 
James  Gleason,  Elizabeth  Schroter  and  other  Gleason  heirs  have  recently 
agreed  to  sell  the  holdings,  containing  110  acres,  to  Lawrence  Gardella 
of  Oroville  for  dredging. 

The  land  lies  near  the'  upper  end  of  the  dredgable  area,  and  the  gravel 
is  mostly  fine  to  medium  sized,  12  to  22  feet  deep  and  about  one-fourth 
mile  wide  where  the  creek  spread  out  in  past  years  over  the  flood  plain, 
parts  of  which  are  now  covered  by  a  few  feet  of  soil. 

Gardella  has  .iust  completed  a  wooden  dredger  hull  36'  by  72',  on 
which  will  be  installed  machinery  from  dredgers  formerly  operated 
by  him  on  Clear  Creek  and  elsewhere.     He  has  shops  and  a  camp  2^ 


VTooden    hull    of    Gardella    dredge,     under    construction    at    Horsetown    on 
Clear  Creek. 


miles  downstream.     It  is  believed  the  dredger  will  be  ready  for  oper- 
ation about  June  first. 

Gold  Bar  Placers,  belonging  to  Wm.  L.  and  Helen  M.  Hill  of  Red- 
ding, adjoin  the  Gleason  Estate  property  upstream  and  contain  60 
acres  on  Clear  Creek.  These  claims  have  also  been  taken  under  option 
by  Lawrence  Gardella  for  dredging.  The  ground  is  similar  to  the 
Gleason  property. 

Jenkins  &  Taylor  Placer.  Owners,  E.  H.  Jenkins  and  Charles 
Taylor,  San  Luis  Obispo.  Property  is  on  Clear  Creek  3^  miles  north 
of  French  Gulch  and  includes  the  George  Martin  Ranch  and  Drunken 
Guleh  Placer  iline,  a  total  of  140  acres. 

The  gravel  along  the  stream  and  on  the  old  back  channels  averages 
about  13  feet  deep.  There  is  a  large  area  remaining  unworked,  probably 
two-thirds  of  the  total  acreage, 
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The  present  operators  installed  a  P.  tS:  H.  three-fourths  yard  gasoline 
shovel  operated  by  a  65-h.p.  engine,  and  have  done  extensive  pre- 
liminary work,  including  some  prospecting  pits  and  a  sluiceway  across 
the  property,  through  which  Clear  Creek  can  be  diverted  by  damming 
it  at  the  upper  end  of  a  large  bend.  For  washing  gravel,  they  have 
installed  a  Pierce  Gold  Machine,  which  is  a  small  dry-land  outfit 
patterned  after  one  used  in  the  placers  near  La  Panza,  where  water  is 
scarce.  It  carries  a  trommel  about  4  feet  by  16  feet,  with  three-fourths 
inch  screen,  through  which  fine  gravel  discharges  on  each  side  into 
four  apron  sluices  2  J  feet  by  4  feet,  thence  to  30  feet  of  sluice  2i  feet 
wide  with  Hungarian  riffles.  Coarse  cobbles  pass  through  the  lower 
end  of  trommel  to  a  bucket  elevator  with  buckets  two  feet  wide  which 
is  capable  of  stacking  rocks  20  feet  high  or  more.  In  operation,  this 
machine  is  dragged  around  on  skids  by  the  gasoline  shovel,  which  feeds 


p.  &  H.  gasoline  steam  shovel  and  Pierce  gravel  gold  washing  machine  on 
Jenkins  and  Taylor  Placer,  near  French  Gulch.  Photo  by  courtesy  of 
Clifford  Taylor. 


gravel  into  the  hopper.  Power  for  the  Pierce  machine  is  furnished 
by  a  second-hand  automobile  engine  working  through  chain  and  gear 
drives.     A  six-inch  centrifugal  pump  supplies  water  for  washing. 

The  ground  is  stated  to  prospect  very  well  in  gold  and  is  free- 
washing,  with  wash  mostly  small  and  medium  sized  but  some  large 
boulders.  The  gasoline  shovel  is  adapted  to  work  such  ground.  The 
working  capacity  will  be  limited  by  the  gravel  washing  machine  and 
by  the  necessity  for  frequent  moves. 

Sacramento    River. 

Numerous  attempts  have  been  made  to  dredge  the  gravel  of  Sacra- 
mento River  just  northeast  of  Redding.  Several  small  suction  dredgers 
were  tried  without  much  success.  Early  in  1918,  Americwn  Gold 
Dredging  Company  built  a  dredger  with  buckets  of  six  cubic  feet 
capacity  designed  to  dig  40  feet  below  water  level.     They  operated 
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intermittently  during  the  next  five  years  but  later  abandoned  the 
property.  This  work  was  on  the  Menzel  Ranch,  containing  1000  acres 
along  tiie  north  bank  of  the  river  opposite  Eedding.  The  ground  was 
mostly  suitable  for  dredging,  and  was  20  to  40  feet  deep,  with  medium 
sized  "gravel,  but  it  evidently  did  not  come  up  to  the  grade  indicated  by 
drill  prospects.  William  Diestelhorst,  the  pioneer  dredger  operator  on 
the  Sacramento  River,  found  some  good  ground  but  states  the  gravel 
along  the  river  is  very  spotty  and  much  of  it  very  low  grade. 


Iron  ore  occurs  in  Shasta  County  at  several  places  along  the  contact 
of  the  McCloud  (Carboniferous)  limestone  and  quartz-augite-diorite  of 
late  Jurassic  or  early  Cretaceous  age.*  The  principal  outcrops  noted 
are  a  mile  and  a  half  north  of  Heroult,  where  considerable  ore  has 
been  mined :  on  the  northeast  side  of  Hirz  Mountain ;  and  on  the  north 
and  west  sides  of  Gray  Rocks. 

The  deposits  show  limonite  on  the  surface,  but  magnetite  deeper, 
and  are  of  the  contact  type.  In  places,  pyrrhotite  and  ehalcopyrite 
occur  with  the  magnetite  and  this  led  to  the  belief  that  the  deposits 
might  prove  on  development  to  be  the  gossan  of  copper  ore  bodies. 

A  technically  successful  method  of  electric  smelting  of  iron  ores  and 
alloys  was  followed  at  Heroult  by  Xoble  Electric  Steel  Company  for 
several  years. 

California  Consolidated  Iron  Mines.  Owners.  Ida  Bass.  E.  M.  Eaton. 
M.  A.  Cleaves.  F.  A.  Forsytlie  and  F.  A.  Forsythe,  Jr.  Contain  88.6 
acres  in  Sec.  26,  T.  34  N'.,  R.  4  W.     Idle,  undeveloped. 

Jennings  Group.  0\vner  last  known,  J.  J.  Jennings,  Baird.  Eleven 
claims,  containing  220  acres,  in  Sees.  7  and  8,  T.  35  N.,  R.  3  W.,  nine 
miles  by  road  from  Antler,  and  can  also  be  reached  bj'  an  old  road, 
partly  in  bad  condition,  up  McCloud  River  from  Sacramento  Valley 
and  Eastern  Railroad.  The  claims  are  on  the  northeast  side  of  Hirz 
Mountain. 

The  claims  were  located  in  1903  for  gold,  silver,  copper  and  iron. 
Considerable  prospecting  work,  consisting  mostly  of  short  adits  and 
open  cuts,  was  done  and  while  all  of  these  minerals  are  said  to  occur, 
the  deposits  are  characteristically  limonite  and  magnetite,  of  good 
grade,  and  have  been  estimated  to  contain  1,000,000  tons  or  more.  Cop- 
per and  iron  sulphides  in  small  amount  are  reported  at  100  feet  in 
depth.    Idle. 

Xoble  Electric  Steel  Company  owns  one-half  of  Sec.  21,  the  SW^  of 
See.  25,  80  acres  in  Sec.  35  and  94  acres  in  Sec.  26.  all  in  T.  34  X..  R. 
4  W.,  near  Heroult.  The  electric  smelting  plant  has  been  idle  since 
the  war.  but  the  processes  used  for  producing  charcoal  pig  iron,  and 
later  ferro-manganese  and  ferro-silicon  are  of  interest  technieally 
and  also  in  a  general  way  as  indicating  the  possibilities  for  such  an 
industry'  in  the  future.  While  the  products  of  this  plant  were  of  high 
qualit.v,  operation  was  costly  and  electricity  in  particular  would  have 
to  be  obtained  at  much  lower  cost  than  formerly  available  to  make  the 
process  a  financial  success  permanently  in  normal  times. 

•  Diller,  J.  S.,  U.  S.  Geological  Survey,  Folio  Xo.  13S,  Redding. 
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The  furnaces  were  reetaugular  shells,  10  feet  wide  by  25  feet  long 
by  8  feet  high,  lined  with  silica  brick.  Four  carbon  electrodes  each 
12  inches  in  diameter  were  suspended  above  the  furnace,  entering 
vertically.  Furnaces  were  equipped  with  gravity  feed.  The  different 
constituents  of  the  charge  were  drawn  from  the  respective  bins  into  the 
scale  car,  which  was  dumped  into  a  chute,  the  charge  mixing  as  it,  fell 
to  the  furnace,  where  it  wa.s  hand  spread. 

The  plant  was  built  about  1907  and  until  1914  produced  pig  iron. 
Charcoal,  barren  quartz  and  limestone,  and  iron  ore  from  the  nearby 
Shasta  Iron  Company's  claims,  were  charged  together  into  the  furnace, 
and  a  superior  quality  of  pig  iron,  very  low  in  sulphur  and  phosphorous 
and  carr\-ing  from  I'yc  to  5%  silicon,  was  obtained.  The  daily  capacity 
was  25  tons,  with  a  crew  of  12  men.  Each  of  the  electrodes  used  1500 
kilowatts  of  electricity. 

After  the  war  started,  the  making  of  ferro-manganese  and  ferro- 
silicon  was  begun.  The  manganese  iised  was  from  mines  in  various 
parts  of  the  state  and  the  average  analysis  of  it  was : 

Manganese    (Mn)    40% 

Silica   (SiO-)    16% 

Iron    (Fei    1%  to  3% 

Phosphorus  and  sulphur  low  or  absent. 

The  local  iron  ore  used  carried  68%  iron  and  1%  to  2%  silica. 
The  furnace  charge  for  making  ferro-manganese  was  about  as  follows : 
2000  lbs.  manganese  ore. 
SOO  lbs.  limestone. 
60  lbs.  fluorspar. 
70  lbs.  iron  ore. 
550  lbs.  charcoal  or  coke  (crushed  fine). 

The  ferro-manganese  produced  averaged 

For  70%  product  For  80%  product 

70% manganese 80% 

20% iron 12% 

6% carbon 6% 

1%  to  37c silicon 1%  to  3% 

Phosphorus  and  sulphur  absent  or  only  traces. 

Metal  was  tapped  every  three  hours,  at  a  temperature  of  1400°  C. 
and  each  furnace  produced  seven  to  eight  tons  of  ferro-manganese  in 
24  hours.  A  recovery  of  65%  to  70%  of  the  manganese  in  ore  was 
made.  This  type  of  furnace  could  use  coke  made  from  petroleum  resi- 
due, as  no  great  strength  was  needed,  and  this  material  was  used  when 
obtainable.  The  high  cost  of  coke  from  other  sources  and  the  cost  of 
manganese  ore  were  also  big  factors  in  cost  of  production. 

For  making  75*^  ferro-silicon,  the  following  charge  was  used : 

2000  lbs.  siliceous  material  (85%  SiO.,  5%^10%  7e). 
1000  lbs.  charcoal. 
400  lbs.  iron  ore  (eS%  Fe.  1%  to  2%  SiO,) 

This  was  tapped  at  1550°  C. 

The  enterprise  was  unable  to  survive  the  post-war  ad.justment  period, 
but  was  a  pioneer  work  worthy  of  attention  from  those  seeking  to 
develop  the  county's  resources. 
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Peterson  Group.  {Deep  Pit  Group.)  Owner  T.  H.  Peterson,  Heroult. 
There  are  14  claims  in  Sec.  36,  T.  34  N.,  R.  4  W.,  on  south  side  of  Pit 
River,  one-half  mile  south  of  Heroult.  They  cover  a  large  iron  gossan. 
500  feet  wide  by  a  mile  long  north  and  south.  A  number  of  short  adits 
have  been  run,  and  are  reported  to  show  some  pyrite  and  copper.  The 
surface  ore  is  considered  valuable  for  mineral  paint  but  none  has  been 
marketed  yet,  although  the  owner  is  reported  to  have  had  various  offers. 

Shasta  Iron  Company  Group.  {Pit  River  Iron  Ore  Mines,  Magnetic, 
Ydalpom,  Wintoon  No.  1,  and  other  claims.)  These  comprise  174  acres 
patented  and  .six  unpatented  claims  in  See.  26.  T.  34  N.,  R.  4  W., 
owned  by  Shasta  Iron  Company  and  operated  under  lease  by  Noble 
Electric  Steel  Company,  384  Mills  Building,  San  Francisco,  until  about 
April,  1925. 

The  last  named  company  operated  intermittently  for  tbe  first  few 
years  after  the  closing  of  their  electric  smelter,  but  for  several  years 
past  and  up  to  a  year  ago.  had  been  shipping  ore  quite  steadily  and  in 
considerable  cpiantity  to  Pacific  Coast  furnaces.  It  was  the  principal 
producer  of  the  state  during  that  time. 

The  iron  ore,  which  occurs  as  limonite  on  the  surface  and  magnetite 
below,  follows  the  irregular  contact  of  McCloud  limestone  and  quartz- 
augite-diorite,  in  a  northeasterly  direction.  The  orebody  developed 
by  numerous  open  cuts  and  adits  is  1000  feet  long  by  150  feet  wide  and 
is  estimated  to  contain  1,000,000  tons.  The  ore  mined  in  the  past  seven 
years  has  contained  65%  to  68%  iron,  1%  to  3i%  silica,  .02%  sulphur 
and  .012%  phosphorus. 

The  mine  was  worked  by  two  open  cpiarries  140  feet  apart  in  eleva- 
tion. From  the  lower  quarry  it  was  trammed  to  the  head  of  a  gravity 
tram  1600  feet  long,  which  delivered  it  to  the  railroad  cars  at  Heroult. 
on  the  Sacramento  Vallej'  and  Eastern  Railroad.  Besides  shipping 
10  to  15  cars  of  ore  a  month  during  their  later  operations,  this  com- 
pany supplied  1500  tons  of  ore  from  which  steel  was  made  for  the 
towers  on  the  high-tension  electric  transmission  lines  from  Pit  Rivei' 
southward. 

Bibl:  Cal.  State  Min.  Bur.  R.  XII,  p.  327;  XIV,  pp.  805-806; 
Bull.  38,  pp.  301-304.  U.  S.  Geol.  Survey,  Redding  Folio ;  Bull. 
213,  pp.  130,  219 ;  Bull.  225.  p.  178. 


Lead  has  been  produced  in  small  ciuantity  as  a  by-product  froni 
copper  and  silver  ores.  A  few  small  prospects  containing  galena  as 
the  principal  ore  have  been  worked  a  little  the  past  two  years  near  the 
highway  north  of  Ingot  and  near  Round  Mountain.  The  prospects 
visited  are  in  Triassic  limestone. 

Asher  Prospect  (Jachsonian  and  other  claims).  Owners,  James  G. 
Asher  and  George  S.  Burns,  Ingot.  Fnder  lease  and  option  to  C.  A. 
Hill  and  Charles  Walters,  Ingot.  There  are  four  unpatented  claims, 
adjacent  to  the  highway  two  or  three  miles  north  of  Ingot. 

A  prospect  shaft  sunk  just  below  the  highway  was  full  of  water 
when  visited.  There  was  a  small  quantity  of  ore.  carrying  salena  with 
a  little  zincblende,  on  the  dump.  The  incline  shaft  was  said  to  be  60 
feet  deep. 


SACRAMENTO    FIELD    DIVISION.  193 

Cartwright  Prospect.  Owner,  E.  Cartwright,  Round  Mountain  via 
Ingot.  This  is  a  lead  prospect  in  Round  Mountain  district.  The 
owner  is  working  it. 

Higlujrade  Lead  Prospect.  Owners,  E.  Cartwright.  Ingot,  and  Ham- 
ilton and  Morris.  Ghieo.     In  E^-  of  NW^  of  Sec.  27,  T.  34  N.,  R.  1  W. 

A  vein  carrying  galena  and  ziuchblende  in  about  equal  proportions, 
so  far  as  could  be  judged  from  observation  of  the  accessible  section  of 
it,  strikes  N.  18°  E.  and  dips  30°  W.  Both  walls  are  gray  limestone 
and  show  gouges  one-half  inch  wide. 

The  property  was  idle  when  visited  and  a  2-compartment  inclined 
shaft  was  full  of  water  within  a  few  sets  of  the  surface.  South  of  this 
a  few  feet,  the  vein  is  six  inches  to  a  foot  in  width  and  carries  a  fair 
amount  of  galena  and  zincblende. 

A  small  mill  was  built  on  the  claim  adjacent  to  the  shaft  a  year  or 
so  ago  but  it  is  not  known  that  any  shipment  of  concentrate  has  been 
made. 

LIMESTONE. 

This  mineral  is  .said  to  occur  more  abundantly  in  the  Redding  quad- 
rangle than  in  any  similar  area  on  the  Pacific  Coast.  The  IMcCloud 
(Carboniferous)  limestone  begins  with  small  lenses  near  Lilienthal, 
eight  miles  northeast  of  Redding,  extending  thence  northerly  past  the 
Baird  fish  hatchery,  where  the  deposits  are  large  and  most  conveniently 
located  for  working,  and  into  the  less  accessible  region  of  the  upper 
McCloud  river.  Other  deposits  of  Devonian  age  are  found  two  to  four 
miles  we.st  and  northwest  of  Kennett.  Limestone  was  produced  for 
many  years  from  the  latter  locality  to  supply  smelter  flux  and  lime  for 
other  local  nses,  but  no  work  is  going  on  now.  Smaller  bodies  of  it 
are  also  found  in  different  parts  of  the  county.  The  Ilosselluis 
(Triassic)  limestone  is  prominent  east  of  Ingot  and  on  Brock  Mountain 
north  of  Pit  River.    Some  of  this  was  iised  for  smelter  flux  at  Ingot. 

The  McCloud  limestone  appears  to  be  of  greater  prospective  interest 
than  the  others  because  of  the  accessibility  and  size  of  the  bodies  near 
the  fish  hateherv.  These  bodies  cover  part  of  Sec.  12,  nearly  all  of 
See.  13  and  parts  of  Sees.  14,  23,  24  and  2C,  T.  34  N.,  R.  4  W.,  as  well 
as  parts  of  Sees.  6,  7,  and  18,  T.  34  N.,  R.  3  W.  Of  these,  the  more 
accessible  holdings  are  those  on  the  west  and  south  sides.  The  Gray 
Rocks  are  in  Sec.  3,  T.  33  N.,  R.  4  W.,  from  one-half  to  1^  miles  south 
of  Pit  River  and  slightly  closer  to  the  railroad  than  the  others. 

The  general  description  of  this  formation  by  Diller*  will  .suffice  for 
the  various  holdings. 

"The  limestone  is  dark  gray  and  massive  below,  and  somewhat 
thinner  bedded  above,  with  many  nodules  and  sheets  of  gray  chert,  often 
containing  silicified  fossils. 

"The  largest  and  most  accessible  exposures  of  the  McCloud  lime- 
stone are  at  Gray  Rocks,  near  Bayha  *  *  *  and  opposite  the 
United  States  fishei\y.  The  two  localities  are  separated  by  quartz- 
augite,  which  cuts  the  limestone." 

"*  *  *  For  10  miles  beyond  Pit  River  the  escarpment  of  McCloud 
limestone  forms  one  of  the  principal  topographic  features,  but  it  is 
very  much  cut  up  by  quartz-augite-diorite  into  irregular  patches  of 
limestone  separated  from  one  another  by  distances  varying  from  a  few 

•  Diller,  J.   S.,  U.  S.  Geol.  Survey,  Folio  No.  13S,  Redding,  p.  3. 
6 — 45309 
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feet  to  over  two  miles.     «     «     *     The  largest  mass  is  that  opposite  t], 
fisberj". 

"«     *     «     jjj  thickness,   the   ilcCloud   limestone  varies  from   iC' 
feet  or  less  near  the  sonth  end     *     *     *    to  approximately  2000  fe- 
in  the  prominent  ragged  mountain  formed  by  it  a  short  distance  nortii- 
east  of  the  fishery." 

The  priucipal  holdings  in  this  district  are  noted  below.    The  proper- 
ties mentioned  are  the  most  accessible,  and  would  naturally  be  th 
first  developed.    Besides  these,  there  are  other  limestone  areas  adjacei. 
but  harder  to  reach,  which  are  partly  in  unpatented  land,  or  in  Indi;-.: 
allotments  or  railroad  sections. 

Baylia  Land  Company  (Lime  Mountain  Consolidated)  owns  a  lar~ 
part  of  the  Gray  Rocks  Deposit  in  the  Ei  of  Sec.  3.  T.  33  X..  R.  i  V' 
and  in  Sec.  2  adjoining,  a  little  over  a  mile  south  of  Pit  Biver.  T;: 
Sacramento  Valley  and  Eastern  Railroad,  which  connects  with  tl- 
main  line  of  the  Southern  Pacific  Raih-oad  near  the  mouth  of  Pit  Riv-: 
passes  along  the  north  bank  of  the  Pit  here,  making  this  deposit  t; 
nearest  to  transportation.  It  stands  several  hundred  feet  above  th 
river. 

Estate  of  D.  P.  Doak  owns  the  SEJ  of  Sec.  23,  T.  34  X..  R.  4  W., 

largely  covered  by  limestone,  and  lying  one-fourth  to  one-half  mile 
southea.st  of  the  United  States  fish  hatchery.  This  is  a  large  body, 
conveniently  situated  and  about  two  miles  north  of  the  Sacramento 
VaUey  and  Eastern  Railroad.  Adjacent  to  it.  Shasta  Iron  Company 
operated  a  limestone  quarry  on  the  south  end  of  deposit  in  Sec.  26 
for  years. 

Moxley  Deposit.  Cora  Lee  Moxley.  owner.  This  comprises  all  of 
fractional  See.  13.  T.  34  X..  R.  4  W..  containing  622  acres.  Practically 
all  of  the  section  except  part  of  the  southeast  quarter  is  covered  by  lime- 
stone as  mapped  by  the  U.  S.  Geological  Survey,  culminating  in  a  moun- 
tain 3114  feet  high.  It  is  2i  miles  north  of  the  Sacramento  Valley  and 
Eastern  Railroad.  The  lower,  western  part  of  this  immense  deposit  is 
owned  by  Shasta  Cement  Materials  Company.  The  contact  of  lime- 
stone on  the  west  with  quartz-augite-diorite  is  at  about  1-500  feet  eleva- 
tion, and  about  700  feet  above  and  one-half  mile  east  of  McCloud  River 
so  it  can  be  seen  that  by  starting  a  quarry  on  the  west  edge  of  depos:' 
backs  of  1600  feet  would  ultimately  be  had.  E-stimating  average  baor> 
of  1000  feet  for  one-half  the  area,  the  immense  total  of  over  1,000'',000.0<>j 
tons  of  available  limestone  would  be  indicated.  Actually  the  amount 
no  doubt  exceeds  this. 

The  following  is  a  reported  analysis  of  limestone  from  the  deposit : 

SUiea    (SiO=^    1.10% 

Iron    oiide    (Fe.Oj^ 0.20% 

Calcium  oride    (CaO) 52.16% 

Magnesimn  oxide    (3(£gO) 2.38% 

Alaminmn   oxide    (A1.0») 0.24% 

Ignition  loss 43.96% 

100.04% 
Indicated    calcium    eaibonate 93.20% 
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This  analysis  agrees  with  quoted  analyses  from  the  quarry  in  Sec. 
26,  where  large'  tonnages  have  been  shipped  over  a  period  of  years  to 
smelters. 

Between  this  property  and  tlie  I'iver  there  is  a  good  plant  site  (see 
photo).  The  nearest  sub-station  from  which  electric  jiower  could  be 
obtained  is  at  Heroult,  on  Pit  River  al)Out  three  miles  south,  where 
Noble  Electric  Steel  Company  formerly  operated  electric  iron  smelting 
furnaces.  A  large  shale  deposit  covering  parts  of  three  sections  lies 
2-J-  miles  west  aiul  is  conveniently  located  for  cheap  operation. 

Shasta  Cement  Materials  Association.  M.  E.  Dittmar,  Crocker  Build- 
ing, San  Francisco,  president.  R.  M.  Saeltzer,  Redding,  secretary. 
The  company  owns  320  acres,  unpatented,  in  Sees.  14  and  23,  T.  34  N., 
R.  4  W..  on  which  is  found  the  western  part  of  the  large  limestone 
deposit  described  under  iloxley,  and  320  acres,  patented,  in  Sec.  16, 
T.  34  N.,  R.  4  W.,  where  shale  suitable  for  cement  making  occurs  as 
well  as  limestone.  A  good  plant  site,  between  the  first  mentioned  lime- 
stone beds  and  McCloud  River,  is  also  owned. 

This  property  appears  to  be  the  logical  starting  place  for  the  develop- 
ment of  the  limestone  deposits  nearby  as  it  covers  a  frontage  of  a  mile 
and  a  half  from  which  work  would  be  most  conveniently  begun.  (See 
photo.)  The  limestone  rises  to  a  height  of  several  hundred  feet  in  the 
eastern  part  of  See.  14,  comprising  the  lower  slopes  of  the  limestone 
mountain.    There  is  a  large  tonnage  of  stone  available  on  the  property. 

The  shale  holdings  in  See.  16  have  been  estimated  by  M.  E.  Dittmar 
to  contain  about  200,000.000  tons  of  shale,  and  the  following  is  an 
analysis  of  it  reported  to  have  been  made  by  Smith,  Emery  and 
Company : 

Silica     (SiO..)     57.51% 

Iron    oxide    (Fe-.O,) 8.28% 

Calcium    o.\ide     (CaO) 2.98% 

Magnesium  oxide    (MgO) 2.61% 

Titanium    oxide     (TiO,) 0.81% 

Manganese   oxide    (MujOi) 1.34% 

Aluminum    oxide     (ALOj) 19.85% 

Ignition  loss  4.4G% 

Alkalies    (by   difference) 2.16% 

100.00% 

Only  assessment  work  has  been  done  on  the  unpatented  limestone 
claims  and  no  work  has  been  done  on  the  shale,  which  was  purchased  in 
1924  from  the  state. 

SJiasta  Iron  Company  ow^ns  a  large  limestone  deposit  adjoining  their 
iron  mine  in  N^-  of  Sec.  26,  T.  34  N.,  R.  4  W.,  If  miles  north  of  the  Sac- 
ramento Valley  and  Eastern  Railroad.  This  is  the  southern  part  of  the 
deposit  mentioned  under  Doak. 

This  limestone  property  is  the  only  one  in  the  district  that  h;is  been 
developed  commercially.  A  quarry  face  200  feet  long  by  100  feet  hiuh 
was  opened  and  limestone  was  shipped  to  Bully  Hill  for  tiux  while  the 
smelter  was  in  operation.  At  present  it  is  idle.  This  quarry  was  at 
the  same  elevation  as  the  lower  iron  quarry,  and  the  stone  was  delivered 
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to  railroad  cars  at  Heronlt  over  a  gravit_v  surface  tram  line  1600  feet 
long. 

The  following  is  an  analysis  of  the  limestone,  quoted  by  Tucker:'' 

Silica   (SiOJ    1.02% 

Alumina    (AUOj)    O.Gl% 

Magnesia    (MgO)    1.12% 

Calcium    oxide     (CaO) 53.80% 

Iron    oxide     (FeO) .. ^ 0.20% 

Carbon  dioxide    (CO,) 43.2.5% 

100.00% 

Other   Limestone   Deposits. 

Some  small  quarries  have  been  operated  in  the  past  to  supply  the 
copper  smelters  with  flux  and  to  fill  other  local  demands.  Chief  amoni;- 
these  was  the  Holt  &  Gregg  in  Sec.  34,  T.  34  N.,  R.  5  W.,  two  miles 
northwest  of  Kennett,  the  railroad  shipping  point  and  smelter  site. 
Lime  was  burned  here  for  years  for  commercial  uses  and  large  amounts 
of  limestone  were  also  sold  to  the  Keswick  and  Kennett  smelters.  With 
the  closing  and  dismantling  of  both  of  these  smelters,  the  principal  local 
market  is  gone. 

Another  large  limestone  bed  of  same  age  as  the  last  meiitioned  lies 
in  Sec.  22,  T.  34  N.,  R.  5  W.,  two  to  2^  miles  west  of  the  main  line  rail- 
road, and  a  third  and  smaller  deposit  lies  in  Sees.  32  and  33,  between 
Little  Backbone  and  Squaw  Creeks.  These  deposits  (and  a  number 
of  other  smaller  ones,  whicli  will  not  be  listed  becau.se  too  remote  from 
the  railroad  to  compete  with  the  above)  are  coral  limestone  of  Devonian 
age,  and  differing  from  the  McCloud  beds.    It  is  said  to  make  good  lime. 

The  following  is  a  reported  analysis  of  the  Devonian  limestone :  - 

Calcium    carbonate    95.2% 

Silica    4.4% 

Magnesia 0.5% 

Organic  carbon Trace 

The  Briggsville  (Moorestotvn)  Limestone  Quarry  is  on  Clear  Creek, 
six  miles  by  road  west  of  Girvan,  in  N^  of  See.  31,  T.  31  N.,  R.  5  W. 
Years  ago  an  old  stone  kiln  using  wood  fuel  was  built  here,  but  evi- 
dently little  lime  was  burnt.  J.  H.  Hill,  Redding,  re-located  the  prop- 
erty and  in  1925  sold  a  few  hundred  tons  of  slacked  lime  for  agricul- 
tural use. 

A  lens  of  limestone  nearly  100  feet  thick  outcrops  conveniently  for 
quarrying  on  the  slope  near  the  roadside.  The  exact  size  of  the  deposit 
can  not  be  .judged  because  it  dips  into  the  hill  and  farther  back  is 
covered  by  overburden. 

BIBLIOGRAPHY   OP  LIMESTONE  DEPOSITS. 

California  State  Mining  Bureau  publications:  Reports  IV,  p.  112- 
VI,  p.  98;  VIII,  p.  572;  X,  p.  627;  XI,  pp.  35,  37,  48;  XII,  p.  395; 
XIII,  p.  632  ;  XIV,  p.  806  ;  XVIII,  p.  733 ;  XIX,  pp.  12,  69-71.  Bulle- 
tin 38,  pp.  88-91.    Vol.  1  (Whitney  Survey),  Paleontology  of  California. 

United  States  Geological  Survey  Pul)Iications:  Bulletins  196,  p  94- 
213,  p.  365 ;  225,  p.  176.  Redding  Folio,  No.  138  (Redding  Quadrangle 
maps  and  text). 

'  Cal.  state  Min.  Bur.  R.  XVIII.  p.  733. 
=  Cal.  state  Min.  Bur.  R.  VIII.  p.  572. 
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ma>;gakese. 

Low-grade  manganese  prospects  -were  found  on  the  Pit  River  Con- 
solidated claims  in  See.  1,  T.  33  X.,  K.  4  W.,  and  Sec.  36,  T.  34  N.,  R. 
4  W.,  a  mile  southeast  of  Heroult  smelter,  and  in  the  vicinity  of  the 
Peterson  Grroup  of  claims.  In  1917.  Noble  Electric  Steel  Company 
leased  the  claims  and  experimented  with  the  material  in  the  manufac- 
ture of  silieo-manganese,  but  found  it  unprofitable.  The  deposit  consists 
of  manganese  oxide  filling  joint  planes  and  cracks  in  schist,  and  carried 
20%  to  28%  manganese,"23%  to  37%j  silica  and  6.7%,  iron. 

Manganese  prospects  are  also  reported  near  Pit  River  in  the  vicinity 
of  the  Exposed  Treasure  Barite  claims  in  the  southwestern  part  of  T. 
36  N..  R.  1  W.     These  are  undeveloped. 

Bibl:  Cal.  State  Min.  Bur.  Bull  76,  pp.  SO-Sl. 

MESTERAL  SPRINGS. 

Big  Betid  Hot  Springs  are  65  miles  northea.st  of  Redding  at  Big 
Bend  of  Pit  River,  near  Henderson  Post  Office.  Hot  water  issues  at 
several  places  for  a  distance  of  350  yards  along  the  south  bank  of  the 
river.  The  warmest  and  largest  of  the  springs  has  a  temperature  of 
180^  and  a  flow  of  about  25  gallons  a  minute.  The  water  is  hard, 
probably  containing  considerable  calcium.  The  property  was  ecpiipped 
as  a  smaU  resort  about  20  years  ago. 

Bumpciss  Sot  Springs  are  on  the  south  side  of  Lassen  Peak  about  one 
mile  northwest  of  the  junction  of  the  Tehama-Plumas  and  Sha.sta- 
Tehama  County  lines,  and  about  three  miles  from  craters  opened  during 
the  eruptions  in  1914.  The  hot  springs  in  this  region  are  a  phase  of  the 
volcanic  activity.  The  surrounding  rock  is  said  to  have  been  altered 
to  a  white,  siliceous  material.  The  waters  are  in  part  acid  and 
astringent  and  sulphur  erj'stallizes  around  the  vents. 

Celtic  Crag  Spring  {Loicer  Soda  Spring)  is  five  miles  south  of  Duns- 
muir  and  a  mile  east  of  Sacramento  River.  The  water  is  strongly 
alkaline-saline  and  deposits  some  iron.  The  principal  constituents  are 
sodium,  calcium,  magnesium,  and  high  propoi-tions  of  the  carbonate 
and  chloride  radicles.    A  resort  is  maintained  here. 

Castle  Rock  Springs  are  near  Sacramento  River  five  miles  west  of 
south  of  Dunsmuir.  The  water  is  similar  in  general  character  to  that 
of  Castle  Crag  Spring  but  not  so  .strongly  mineralized.  The  water  has 
been  marketed  for  many  years. 

There  are  other  cold  carbonated  springs  on  Soda  Creek,  1^  miles 
above  Castle  Crag  Spring,  and  near  the  river  three-fourths  of  a  mile 
south  of  Castle  Rock  Springs. 

The  lava  beds  of  eastern  and  northea.stem  Shasta  County  receive  a 
ereat  deal  of  surface  water  which  later  issues  as  springs,  ilo.st  inter- 
esting of  these  are  the  waters  of  Burnejj  Creek,  issuing  only  a  short 
distance  above  Bumey  Falls;  Rising  River,  10  miles  east  of  Burney: 
Great  Springs,  on  Hat  Creek  on  the  north  slope  of  Lassen  Peak,  and 
Rock  Creek  Springs  on  the  western  side  of  Lassen  Peak.* 

Kosk  Creek  Hot  Springs  are  on  the  creek  of  the  same  name  two  miles 
nortli  of  Big  Bend  Hot  Springs,  and  are  similar  to  the  latter,  though 
smaller. 


200  REPORT  OF  STATE  MINERALOGIST. 

Soupaii  Hot  Springs  are  2^  miles  due  west  of  Bumpass  Hot  Springs 
and  the  waters  of  the  two  groups  are  similar.  Some  small  sulphur 
deposits  occur  nearby  and  have  been  prospected,  but  have  never  been 
commercially  productive. 

Bibl:  U.  S.  Geol.  Survey,  W.  S.  P.  338,  pp.  115,  116,  117,  140,  141, 
224-227,  392. 

MOLTBDEXUM. 

^Molybdenite,  the  sulphide  of  molybdenum,  occurs  as  disseminated 
flakes  in  quartz  and  granitoid  rocks.  It  is  soft  enough  to  be  scratched 
by  the  finger  nail  and  is  distinguished  from  graphite  by  the  color  of  the 
streak,  which  is  greenish  gray. 

In  Shasta  County  it  has  been  found  in  granite  on  Hazel  Creek,  also 
on  Tom  Neal  ilouutain.  During  the  war,  a  deposit  was  opened  on 
Boulder  Creek  near  Gibson  and  a  few  tons  of  concentrate  were  pro- 
duced by  flotation. 

Bibl:  Cal.  State  Min.  Bur.  Bull  91,  p.  32:  Pre.  Kept.  4.  p.  23. 

PLATIXUil    GROLT    3IETALS. 

Platinum,  iridium  and  osmium  have  been  produced  in  Shasta  County 
as  a  by-product  of  gold  dredging  on  Clear  Creek  and  Cottonwood 
Creek,  and  by  indi^-idual  placer  miner.s  on  Beegum  Creek. 

The  subject  was  covered  in  our  Bulletin  No.  85,  'Platinum  and  Allied 
Metals  in  California.'  The  Beegum  Creek  region,  and  the  prospects  of 
platinum  found  there  by  the  writer,  were  described  in  some  detail,  the 
conclusion  having  been  reached  by  him  after  hand  panning  that  a 
section  of  the  creek  bed  would  pay  to  mine.  This  was  substantiated 
later  by  a  number  of  miners  who  worked  in  the  region  for  a  year  or  so 
and  made  at  times  as  much  as  $20  a  day  apiece.  The  section  of  the 
stream  worked  was  in  the  vicinity  of  Platina  P.  0.  (Xoble  Station),  in 
the  extreme  southwe-st  corner  of  the  county.  Beegum  Creek,  a  tribu- 
tary of  Cottonwood  Creek,  here  forms  the  county  line  between  Shasta 
and  Tehama  counties.  The  slate  bedrock  found  here  in  places  along  the 
stream  formed  an  ideal  riflfle  which  held  the  platinum  swept  down  by 
erosion  of  serpentine  and  ancient  shore  conglomerate  forming  the  sur- 
face of  the  watershed.  While  the  platinum  group  metals  have  not  yet 
been  traced  in  California  to  any  deposit  in  place,  field  work  done  for 
the  above  mentioned  bulletin  indicates  that  these  metals  came  originally 
from  areas  of  serpentine  or  basic  igneous  rocks  from  which  serpentine 
is  derived. 

A  small  production  of  the  metals  was  made  as  a  b.v-product  of  gold 
dredging  on  Clear  Creek.  The  ^Middle  Fork  of  Cottonwood  Creek  was 
a  more  important  producer  and  yielded  most  of  the  platinum  group 
metals  credited  to  the  county.  The  principal  operator  here  was  Shasta 
Dredging  Company.  Platinum  production  became  an  important  enough 
factor  in  the  operations  of  this  eompan.v  to  prolong  the  life  of  the  field 
two  years.  Maximum  production  for  the  county  was  219  ounces  in 
1921.  but  since  then  the  above  company  has  finished  its  ground  and 
production  at  present  is  at  the  rate  of  only  a  few  ounces  annually. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  85,  pp.  38,  48-50:  also  annual 
statistical  bulletins. 
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SAND,  GRAVEL   AND   CRUSHED  ROCK. 

Inexhaustible  supplies  of  sand  and  gravel  suitable  for  use  in  concrete 
are  available  in  Sacramento  River  and  its  tributaries.  Two  plants 
are  operating  on  the  river  in  and  near  Redding,  and  one'  on  Clear  Creek, 
one  mile  west  of  Girvan.     Operation  is  intermittent. 

Crews  Plant.  Phillip  Crews,  owner,  17  North  Pine  Street,  Redding. 
Crews  operates  a  small  plant  on  Sacramento  River  about  two  miles  east 
of  Redding.    River  .sand  and  gravel  and  crushed  rock  are  supplied. 

Diestelhorst  Plant  is  on  the  south  bank  of  Sacramento  River  within 
Redding  city  limits.     Owner,  Charles  Diestelhorst,  Redding. 

Gravel  and  sand  are  dredged  from  the  bed  of  Sacramento  River  with 
a  drag-line  bucket  of  f  cubic  yard  capacity  and  carried  to  the  top  of 
the  washing  and  crushing  plant.  Sand  and  small  gravel  are  washed 
and  .separated  and  coarse  gravel  is  crushed  in  primary  and  reduction 
crushers.  About  50%  of  the  product  is  sand,  which  is  quite  coarse, 
and  for  this  reason  is  preferred  for  highway  construction.  The  plant 
capacity  is  100  to  150  cubic  yards  a  day.  Steam  is  used  for  power, 
with  crude  oil  for  fuel.  It  is  said  to  be  more  economical  than  elec- 
tricity because  of  the  irregular  and  intermittent  operations,  alternating 
with  periods  of  idleness,  during  which  latter  periods  payment  for 
electric  power  would  be  required  even  when  not  used.  A  total  of  100 
h.p.  is  used. 

Oaks  Plant  is  on  Clear  Creek  one  mile  west  of  Girvan.  Owner,  G.  E. 
Oaks,  321  Yuba  Street,  Redding.     Lessees,  Savage  Brothers,  Redding. 

Sand  and  gi'avel  are  dug  from  Clear  Creek  and  elevated  to  the  top 
of  a  small  crushing  and  washing  plant,  where  sand  and  tine  gravel  are 
washed  and  screened  and  coarser  gravel  is  cnished.  Gravel  and 
crushed  rock  form  two-thirds  of  total  production.  The  capacity  of 
the  plant  is  150  to  200  cubic  yards  and  operation  is  seasonal  and  inter- 
mittent, being  ehie'5y  in  summer  and  fall.  Power  is  furni.shed  by  two 
Fordson  tractors.    The  product  is  used  largely  in  highway  construction. 

SILVER. 
Silver  Lodes  of  the  South   Fork   Mining   District,  Shasta   County.' 

Br  W.  Burling  Tucker. 

The  South  Fork  ilining  District  is  situated  two  and  a  half  miles 
northwest  of  Igo,  and  fifteen  miles  southwest  of  Redding.  The  nearest 
shipping  point  is  Girvan,  twelve  miles  east  on  the  Southern  Pacific 
Railroad. 

Topography. 

The  silver-bearing  veins  occur  in  a  gi-anitie  batholith,  which  lies 
between  the  South  Fork  of  Clear  Creek,  and  Andrews  Creek,  and  is 
about  one  and  three-quarters  miles  through  the  base,  along  the  trend 
of  the  main  fissure  systems,  northeast  and  southwest.  The  elevations, 
as  indicated  by  the  U.  S.  Geological  Surve.v.  range  from  1200  feet  to 
approximately  2300  feet.  The  South  Fork  drainage  empties  into  Clear 
Creek  a  few  miles  below  the  Chicago  mine. 

"  Tliis  section  on  silver  is  reprint  of  an  article  by  W.  B.  Tiiclier  in  our  Report  XVIII 
pp.  313-321,  1922. 
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History.' 

Silver  ore  was  first  discovered  in  the  South  Fork  Mining  District 
in  1856.  The  Chicago  mine,  the  principal  producer  of  the  district,  was 
located  in  IMay,  1866,  by  N.  S.  and  J.  B.  Batebeler.  From  1866  to  1881 
over  $100,000  worth  of  ore  was  taken  out  of  this  mine.  The  first  shaft 
sunk  on  the  Chicago  mine  yielded  a  handsome  profit.  The  ore  from 
this  mine  was  mostly  silver,  although  some  taken  from  the  original 
shaft  ran  as  high  as  $200  per  ton  in  gold.  Mr.  C.  N.  Kingsbury,  an 
Igo  pioneer  who  worked  in  the  mine  in  the  early  70 's,  states  that  the 
mine  was  originally  worked  to  a  depth  of  180  feet,  when  excessive  water 
stopped  operations. 

The  ore  was  hauled  by  wagon  to  Red  Bluff,  a  distance  of  about  forty 
miles,  shipped  by  boat  to  San  Francisco,  then  transhipped  by  sailing 
vessel  to  Swansea,  Wales,  for  reduction.  At  a  later  period  Mr.  Butter- 
field  operated  the  Chicago  mine  for  a  period  of  four  years,  and  while 
the  metallurgical  losses  were  heavy  with  the  crude  practice  then  avail- 
able, it  is  reported  that  a  good  profit  was  made  from  the  mine.  During 
these  operations  a  steam  pump  was  installed  and  the  ore  worked  in  a 
fifteen-stamp  mill,  which  was  located  on  the  South  Fork  of  Clear  Creek. 
Amalgamation  was  not  successful,  and  concentration  was  very  faulty 
because  of  sliming  of  gray  copper  sulphides  with  which  the  high-grade 
silver  was  associated. 

In  the  final  operations  a  depth  of  210  feet  was  reached  in  the  Chicago 
shaft.  Leasers  worked  the  Chicago  mine  until  late  in  the  nineties,  but 
increasing  costs  of  operating  at  greater  depth  with  crude  equipment, 
and  the  fall  in  price  of  silver  finally  resulted  in  the  discontinuance  of 
operations.  Before  this  time  Mr.  William  Irelan,  Jr.,  former  State 
Mineralogist  of  California,  became  interested  in  the  property.  The 
drifting  done  on  the  Chicago  lode  was  evidently  considerable,  but  there 
is  no  reliable  information  as  to  the  actual  extent.  It  was  evidently 
stoped  to  surface  from  the  stated  depth  of  210  feet,  a  distance  of  about 
400  feet  southwest  of  the  shaft.  According  to  Mr.  Alex  Leiter,  who 
was  the  pioneer  Wells  Fargo  agent  at  Igo  during  the  entire  period  that 
the  Chicago  mine'  was  an  active  producer,  the  output  was  approxi- 
mately $1,000,000.  In  1900  the  present  long  drainage  tunnel  on  the 
Silver  Falls  and  Chicago  Consolidated  group  of  mines  was  driven  into 
the  mountain  3000  feet.  This  tunnel  was  driven  by  the  Igo  Develop- 
ment Company,  and  cost  $120,000.  The  burning  of  the  plant,  death 
of  the  managing  director,  and  low  price  of  silver  caused  the  company 
to  suspend  operations. 

Another  property  in  the  district  worked  in  the  early  seventies  and 
eighties  was  the  Big  Falls  mine,  operated  by  Mr.  Ed.  Ballou,  now 
known  as  the  Ballou  mine.     Here  the  values  were  mostly  gold. 

On  Andrews  Creek,  three  miles  from  Igo,  is  situated  the  Crystal 
mine,  formerly  owned  and  operated  by  H.  Rothwell,  first  located  in 
1866.  It  is  stated  that  ore  shipped  from  this  property  ran  from  $100 
to  $300  per  ton  in  silver,  with  low  gold  values.  This  property  is  now 
known  as  the  White  Star  Group  of  mines. 

Big  Dyke  mine,  situated  north  of  the  Chicago  Consolidated  mines, 
was  cliscovered  in  1866,  and  next  to  the  Chicago  and  Crystal  mines  was 
the  largest  producer  in  the  camp.    It  is  stated  that  ore  shipped  from 

'  M.  E.  Dittmar,  E.  M.,  Crocker  Bldg.,  San  Francisco. 
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this  property  ran  from  $100  to  $600  per  ton.  Acquired  by  "William 
Dvke  and  Riehter  Bros,  in  1906.  Operated  at  intervals  from  1906 
uiitil  1919. 


Geology. 

O.  H.  Hershey  records  the  formations,  in  which  the  fault  fissures 
oeenr  as  batholithic  in  character.     He  describes  the  country  rock  as 
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light-g-ray,  medium-textured  crystalline,  consisting  of  white  feldspar, 
colorless  quartz,  dark-green  hornblende  and  dark-brown  biotite,  and 
probably  a  granodiorite.  There  is  a  finer-grained  phase,  possible 
sneissic"  inclusions,  dark-gray  basic  segregations  and  small  dikes  of 
pegmatite  and  aplite.  The  rock  constitutes  a  fairly  large  batholith  and 
as^he  veins  all  have'  more  or  less  vertical  dips,  they  may  be  depended 
to  continue  in  this  granite  mass.     The  veins  occupy  fissures  in  the 
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granite.  The  mountain,  according  to  George  Bancroft,  is  a  batliolith 
of  quartz-hornblende  diorite.  J.  S.  Diller,  in  Redding  Folio,  maps  the 
nearby  areas  of  like  formation,  also  as  quartz-hornblende  diorite  and 
makes  note  of  the  batholithic  structure. 

The  granodiorite  is  traversed  by  a  system  of  northeast  and  southwest 
fissure's,  roughly  parallel.  Bancroft  recognized  two  sets  of  veins,  one 
striking  X.  45"  E.,  the  other  N.  58°  E.  The  dip  is  generally  to  south- 
east at  high  angles.  Near  the  surface  some  of  these  veins  show  a  slight 
dip  to  the  north,  but  the  average  dip  is  from  75°  to  80°  southeast. 
Both  walls  of  the  veins  have  heavy  gouge  showing  some  fault  move- 
ment. The  silver-bearing  mineral  is  tetrahedrite,  associated  with  galena, 
small  amounts  of  pyrite.  sphalerite  and  some  ehaleopyrite,  with  small 
amounts  of  gold.  These  roughly  parallel  quartz  veins  intersect  at 
small  angles,  both  in  strike  and  dip. 

Enrichment  has  occurred  above  intersections  on  the  dip.  where  the 
convergence  points  upward.  This  is  illustrated  on  the  map  of  the 
Chicago  workings,  showing  different  veins  and  their  intersections. 
The  width  of  the  veins  varies  from  8  to  4  feet.  The  zone  of  oxidation 
is  from  10  to  50  feet  in  depth.    Trend  of  ore  shoots  is  to  the  northeast. 

Water,  Timber  and   Power. 

"Water  and  timber  are  plentiful  for  mining  operations.  The  Pacific 
Gas  and  Electric  Company's  power  line  passes  within  three  miles  of 
the  district. 

Conclusions. 

With  intelligent  development  to  determine  the  ore  shoots  that  occur 
on  the  intersections  of  the  different  vein  systems,  both  on  strike  and 
dip.  and  their  general  trend,  the  South  Fork  Mining  District  should 
develop  a  prominent  silver  producing  area.  The  principal  lack  at 
present  is  a  small  flotatiou  plant  for  treatment  of  the  ores. 

Acknowledgments. 

The  writer  wishes  to  acknowledge  the  uniform  courtesy  extended  him 
by  owners  and  operators  of  mines  in  the  district,  and  particularly  the 
personal  a.ssistauee  in  the  field  rendered  by  Dr.  F.  M.  Archer  and  Chas. 
Dozier  of  Redding,  and  Arch  Wright  and  Albert  Kingsbury  of  Igo. 

Big  Dyke  Mine.  It  is  situated  4  miles  northwest  of  Igo,  in  Sees.  17. 
18,  19  and  20,  T.  31  X..  R.  6  W..  adjoining  the  Chicago  Consolidated 
Mines  Company's  property  on  the  north.  The  property  is  owned  by 
William  Dyke,  John  and  Frank  Richter  of  Igo.  California.  There  are 
six  contiguous  lode  claims  totaling  120  acres;  known  as  the  Big  Dyke 
Group. 

Claims:  Edna,  Little  Dyke,  Alta,  Helen,  Dyke  Extension  and  Big 
Dyke.  .      .  • 

Development  has  been  confined  to  the  Big  Dyke  vein  on  the'  Big  Dykf 
claim. 

A  series  of  roughly  parallel  veins  in  the  granodiorite,  strike  X.  60 
E..  and  dip  slightly  to  the  southeast  from  the  vertical.    The  Big  Dyke 
fissure  is  about  3  feet  in  width  with  a  filling  of  quartz  and  altered 
granite  having  heavy  gouge  on   both   walls.     This  filling   is  heavily 
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mineralized  with  argentiferous  galena,  tetrahedrite,  some  pyrite, 
sphalerite,  some  native  silver  and  a  small  amount  of  gold.  The  veins 
are  oxidized  and  leaehed  to  a  depth  of  20  to  50  feet. 

Developments :  At  an  elevation  of  2000  feet  a  vertical  shaft  was  sunk 
to  a  depth  of  l.i3  feet  on  the  vein.  On  the  100-foot  level  the  vein  was 
drifted  on  165  feet  to  the  northeast,  and  20  feet  to  the  southwest. 
Some  stoping  was  done  on  the  ore  shoot  on  this  level,  and  a  shipment 
made  to  the  Mammoth  Smelter  at  Kennett  is  said  to  have  averaged 
300  ozs.  of  silver  per  ton.  About  50  feet  below  this  level  a  drift  was 
run  65  feet  northeast  on  the  vein.  About  100  feet  below  the  collar  of 
the  shaft  there  is  a  crosscut  tunnel  200  feet  long  which  intersects  the 
vein  on  the  100-foot  level,  100  feet  northeast  of  the  shaft.  Southwest 
of  the  shaft  a  tunnel,  now  caved,  was  driven  200  feet  on  the  vein.  It 
is  reported  that  the  ore  in  the  shaft  has  a  width  of  12  to  36  inches; 
assays  range  from  $20  to  $400  per  ton. 

Equipment :  15-h.p.  gasoline  hoist,  20-h.p.  air  compressor  and  pumps. 
Idle. 

Climax  Mine  is  situated  three  miles  northwest  of  Igo.  on  the  South 
Fork  of  Clear  Creek,  in  Sees.  16  and  21,  T.  31  X.,  R.  6  W.,  elevation 
1200  feet. 

Holdings  consist  of  three  claims,  known  as  Climax,  South  Climax, 
and  We.st  Climax,  totaling  60  acres.  The  occurrence  of  the  veins  on 
the  Climax  group  of  mines  is  somewhat  different  than  the  main  north- 
east and  southwest  fissures  that  occur  in  the  granite  batholith  in  the 
South  Fork  mining  district,  as  the  principal  vein  develojied  on  the 
Climax  group  of  claims  occurs  on  the  contact  of  the  granite  and  meta- 
andesite'.  The  granite  is  the  footwaU  and  meta-andesite  the  hanging 
wall  of  the  vein.  The  general  strike  of  the  contact  is  N.  10°  E.,  dip 
50°  east.  No  prospecting  or  development  work  has  been  attempted  to 
date  to  determine  the  possibility  of  finding  ore  on  the  intersection  of 
Ihe  northeast  and  southwest  veins  with  the  contact  and  this  point  is 
worthy  of  investigation.  The  vein  which  occurs  on  the  contact  is  a 
black  carbonized  slate  cut  by  numeroiLs  stringers  of  quartz,  and  in 
jilaces  this  carbonized  vein  material  is  replaced  by  quartz. 

The  enclosed  vein  material  is  mineralized  with  pyrite,  chalcopyrite, 
small  amounts  of  galena,  and  some  sphalerite.  About  eighty  feet  west 
of  the  contact,  a  vein  of  quartz  occurs  in  the  granite,  having  the  same 
general  strike  and  dip  as  the  vein  on  the  contact.  Two  hundred  feet 
west  of  the  Climax  shaft  is  another  sj-stem  of  quartz  veins  in  the 
granite.  One  strikes  N.  40°  E.,  and  dips  80°  east,  the  other  strikes  N. 
20°  E.  and  dips  70°  east.     Average  width  of  veins  is  4  feet. 

These  two  veins  intersect  the  contact  north  of  the  Climax  shaft.  The 
vein  quartz  shows  the  presence  of  silver  chlorides  and  some  galena.  On 
the  Climax  claim,  a  shaft  has  been  sunk  to  depth  of  150  feet  on  a  vein 
in  the  granite  running  parallel  to  the  main  contact  vein.  On  the  100- 
foot  level,  a  drift  has  been  driven  south  50  feet  and  north  40  feet  on 
the  vein,  developing  a  lenticular  shoot  of  ore  fifty  feet  in  length,  width 
of  ore  being  from  12  inches  to  2  feet.  The  vein  pinched  below  this 
level,  and  the  shaft  was  sunk  in  the  granite  footwall  to  the  150-foot 
level.  On  this  level  a  crosscut  has  been  driven  east  75  feet  cutting  the 
contact  vein  which  has  a  width  of  10  feet. 
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Vein  material  is  black  carbonized  slate',  containing  numerous 
stringers  of  quartz.  South  of  the  Climax  shaft  about  150  feet,  there 
is  an  incline  shaft,  75  feet  deep  on  the  contact  vein,  which  has  been 
stoped  to  the  surface  north  and  south  of  this  shaft  for  a  distance  of 
100  feet. 

The  Black  Prince  shaft  is  150  feet  south  of  these  workings,  and  was 
sunk  to  a  vertical  depth  of  110  feet.  The  shaft  started  on  the  contact 
vein,  but  a  short  distance  below  the  collar  cut  through  the  vein  and 
passed  into  the  granite  footwall. 

On  the  100-foot  level  a  crosscut  was  driven  east  to  the  vein  on  the 
contact,  where  it  is  reported  to  have  a  width  of  10  to  20  feet.  The 
average  value  of  the  ore  extracted  from  this  vein  is  reported  to  have 
been  $10  per  ton  in  gold  and  silvel-. 

On  the  South  Climax  claim  there  is  a  shaft  33  feet  deep,  which  cut 
the  vein  on  the  contact.  The  vein  quartz  carries  native  silver,  tetra- 
hedrite,  sphalerite,  chalcopyrite,  pyrite,  and  some  gold  mostly  asso- 
ciated with  the  pyrite.  A  shipment  of  ore  from  the  Climax  .shaft  was 
made  to  the  Selby  Smelter  in  1922,  amounting  to  4210  pounds,  which 
assayed  O.OS  ounces  gold,  214.9  ounces  silver,  6.6  per  cent  lead,  and 
25.2  per  cent  zinc. 

Mine  equipment  consists  of  9-h.p.  gasoline  hoist,  6"x4i"  Gardner 
compressor,  driven  by  15-h.p.  Faii'banks-Morse  gas  engine,  blacksmith 
shop,  air  drills,  and  assay  office. 

Two  men  are  employed.  Owner  :  W.  W.  Kobinson  of  Redding ;  Louis 
Davidson,   superintendent. 

Continental  Mine.  It  is  6  miles  northwest  of  Igo,  on  the  South  Fork 
of  Clear  Creek,  at  an  elevation  of  2200  feet.  Holdings  consist  of  7 
claims,  in  Sees.  7  and  18,  T.  31  N.,  R.  6  W.,  and  ad.join  the  Ballon 
Group  of  claims,  on  the  west.  There  are  two  veins  on  this  property, 
one  which  strikes  N.  10°  E.,  the  other  striking  N.  45°  E.,  and  dipping 
80°  SE.  Country  rock  is  granodiorite.  On  the  slope  of  the  ridge  north 
of  tlie  Soutli  Fork  of  Clear  Creek,  a  crosscut  tunnel  has  been  driven  N. 
50°  W.,  intei'secting  the  vein,  which  has  a  course  of  N.  45°  E.  The  vein 
has  been  drifted  on  200  feet  northeast.  This  vein  is  8  inches  to  3  feet 
wide  and  the  fissure  is  filled  with  quartz  and  altered  granodiorite,  with 
gouge  on  both  walls.  The  fissure  is  heavily  mineralized  with  argentifer- 
ous galena,  p.yrite,  tetrahedrite,  sphalterite,  and  native  silver,  and 
carries  a  small  amount  of  gold.  The  vein  is  oxidized  and  leached  to  a 
depth  of  20  to  50  feet.  This  tunnel  gives  a  depth  of  200  feet  vertically 
below  the  outcrop.  Near  the  top  of  the  ridge,  about  fifty  feet  below  the 
outcrop,  a  tunnel  w'as  driven  on  the  vein,  extent  not  Iniown  and  now 
caved,  but  probably  200  feet.  At  the  mouth  of  the  tunnel  there  is  a 
shaft.  On  the  surface  the  outcrop  of  quartz  is  8  to  10  feet  wide  and  can 
be  traced  for  at  least  3000  feet.  In  the  eighties  the  operators  had  a 
6-stamp  mill  on  the  South  Fork,  where  ore  was  milled  from  these  upper 
workings.  Equipment  consists  of  ears,  track  and  blacksmith  shop. 
Property  idle.  Only  assessment  work  done.  Owners:  V.  V.  Apperson 
and  associates  of  Willows,  California. 

Manzamta  Mine.  (Ballon  Group  of  Mines.)  This  group  of  mines 
is  situated  6  miles  northwest  of  Igo,  in  Sees.  7  and  18,  T.  31  N.,  R.  6 
W.  The  workings  are  on  the  north  slope  of  the  ridge,  northeast  of  the 
South  Fork  of  Clear  Creek,  at  an  elevation  of  2300  feet.     Holdings 
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consist  of  5  claims,  namely:  Hope,  Sulphide,  Manzanita,  Greater  Falls 
Series,  Plus  Series,  all  held  under  U.  S.  mineral  patents,  totaling  100 
acres.  The  property  is  owned  by  May  V.  Ballou  of  Redding,  Cali- 
fornia. These  claims  were  located  December  13,  18S0.  A  series  of 
parallel  quartz  veins,  whose  general  strike  i.s  N.  20°  E.,  and  dip  80°  E., 
'traverse  the  granodiorite.  On  the  Manzanita  claim,  at  an  elevation  of 
2300  feet,  a  crosscut  tunnel  was  driven  30  feet  west,  cutting  a  vein 
which  strikes  N.  20°  E.  This  vein  was  drifted  on  to  the  south  200  feet. 
The  vein  has  a  width  of  8  inches  to  2  feet,  but  the  pay  ore  occurs  in  a 
seam  of  oxidized  quartz  near  the  footwall  that  is  heavily  stained  with 
iron.  This  seam  carried  high  gold  values.  The  quartz  carries  gold, 
and  some  pj'rite.  This  tunnel  is  only  about  75  feet  below  the  surface 
and  in  the  oxidized  zone  and  probably  with  greater  depth  one  may 
expect  to  encounter  silver-bearing  ores,  as  in  the  rest  of  the  district. 

There  are  seven  tunnels  and  one  shaft  on  the  property.  Tunnel  on 
the  Hope  claim  is  700  feet  long.  On  the  Sulphide  claim  there  is  a 
tunnel  300  feet  in  length,  besides  a  number  of  shorter  tunnels,  from  50 
to  100  feet  in  length. 

George  Z.  Bertehy  of  Oakland  was  preparing  March,  1926,  to  begin 
work  on  the  claims.    A  small  mill  was  being  hauled  to  the  property. 

The  Silver  Falls-Chicago  Consolidated  Mines  group  has  been  the  most 
important  mine  in  the  district.-  It  is  4  miles  northwest  of  Igo.  The 
present  works  are  in  Sees.  17,  18,  19,  20,  T.  31  N.,  R.  7  W.,  on  the 
southwestern  slope  of  the  mountain,  at  an  elevation  of  1400  feet.  The 
property  is  owned  by  Mi-s.  Clara  Archer  of  Redding,  California. 
Holdings  consi.st  of  the  following  claims:  Pillchunck,  Union  Cold 
Spring,  Richmond,  JMadison,  and  Chicago,  held  under  U.  S.  mineral 
patents ;  Fraction  No.  1,  Fraction  No.  2,  Fraction  No.  4,  Metal,  Amy 
and  Batholith,  by  location,  totaling  220  acres. 

Developments  consist  of  the  main  Chaeigo  shaft  which  was  sunk  to  a 
depth  of  210  feet  on  the  Chicago-Madison  vein,  and  stoped  to  the 
surface  400  feet  southwest  of  tlie  shaft.  Production  from  these  work- 
ings was  approximatel.v  $1,000,000. 

On  the  Richmond  claim,  3  shafts,  known  as  the  Wright  shafts,  were 
sunk  on  the'  Richmond  lode  system.  No.  1  shaft  is  30  feet  deep ;  40 
feet  northeast  of  this  shaft  is  No.  2  shaft  which  was  sirnk  to  a  depth  of 
80  feet ;  and  60  feet  northeast  of  the  latter  is  No.  3,  having  a  depth  of 
20  feet.  A  drift  was  driven  from  No.  1  shaft  to  No.  2.  The  vein  in 
these  workings  is  said  to  be  from  10  inches  to  2  feet  wide.  When  work 
was  suspended  in  No.  2  it  is  reported  that  there  was  12  to  18  inches  of 
good  ore  in  the  bottom.  Ore'  mined  from  these  workings  was  sorted 
up  to  400  ozs.  silver  per  ton  and  shipped.  Samples  taken  from  ore  in 
place  along  the  strike  of  the  vein  between  these  shafts  ran  from  10  ozs. 
to  163  ozs.  in  silver  per  ton.  The  ore  shoot  is  120  feet  long,  average 
width  12  inches.  Thsse  shafts  are  approximatel.y  2150  feet  north  of  the 
portal  of  the  main  crosscut  tunnel,  the  surface  being  540  feet  above  the 
tunnel  level. 

At  the  southwest  end  of  the  Chicago  claim  a  crosscut  tunnel  was 
driven  50  feet,  cutting  the  main  Chicago-Madison  vein,  and  a  drift  run 
northeast  75  feet  and  stoped  out  to  the'  surface.  The  vein  is  12  inches 
to  2  feet  wide,  carries  high  values  in  gold,  and  samples  taken  from  the 
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face  of  the  drift  ran  $26  per  ton  in  gold.  These  workings  are  550  feet 
above  the  tunnel  level.  In  1900  a  crosscut  tunnel  was  driven  3000 
feet  in  the  mountain,  at  an  elevation  of  1400  feet,  giving  a  depth  of 
600  feet  below  the  outcrop  of  the  Chicago  vein.  This  tunnel  cut  36 
fissure  veins  as  identified  and  mapped  by  George  Bancroft.  Quite  a 
number  of  these  veins  are  little  more  than  seams  or  fractures  in  the 
granite.  The  most  prominent  may  be  classified  as  the  Pillehunck, 
Union,  Cold  Spring,  Richmond  and  Chicago-Madison  lode  systems. 
The  Pillehunck,  cut  in  the  tunnel  at  a  depth  below  the  surface  of  261 
feet,  was  the  first  vein  of  any  consequence.  A  drift  was  driven  on  this 
vein  about  100  feet  northeast,  but  not  driven  far  enough  to  cut  the  ore 
shoot  developed  on  the  surface'.  The  vein  shows  some  quartz  with 
heavy  gouge  on  both  walls.  Further  in  the  mountain  the  Union  vein 
sy.stem  was  cut  384  feet  below  the  surface.  The  next  exposure  of 
importance  is  on  veins  26  and  27.  The  crosscut  here  obtains  a  depth 
of  540  feet  vertically  below  the'  surface  and  then  extends  northeasterly 
200  feet  as  a  drift  on  27.  The  tunnel  then  turns  due  north  and  is  con- 
tinued as  a  crosscut  600  feet  farther  to  what  is  known  as  vein  No.  36, 
which  was  drifted  on  100  feet. 

Vein  No.  28.  which  was  cut  in  this  crosscut,  was  drifted  on  northeast 
225  feet.  In  this  drift  a  shoot  of  ore  was  developed  having  a  length 
of  210  feet,  the  vein  averaging  12  inches  in  width.  Ore'  stoped  about 
20  feet  above  drift.  Shipment  made  from  this  stope  in  February, 
1910,  to  the  Mammoth  Smelter,  without  sorting,  assayed  17.7  ozs.  ag. 
and  $0.83  in  gold.  Shipment  included  all  vein  matter  between  walls 
in  the  five-foot  fissure.  Veins  No.  30  and  No.  35  were  drifted  on  only 
a  short  distance.  No.  35  is  evidently  the  main  Chicago-Madison 
lode,  although  it  may  be'  vein  No.  30.  This  system  apparently  includes 
veins  28  and  30  intersecting  on  the  northeasterly  strike.  Vein  No.  30 
intersects  veins  35  and  36  several  hundred  feet  from  the  tunnel  on  the 
southwesterly  strike.  The  intersection  of  the  veins  on  both  strike 
and  dip  is  important  in  forming  ore  shoots.  Ore  shoots  form  in  lenticu- 
lar masses  of  quartz,  yarying  in  width  from  10  inches  to  4  feet. 

In  October,  1922,  California  Bi-Metallic  Corporation  of  Santa 
Barbara  began  active'  development  of  the  property  under  lea.se  and 
option  to  purchase.  They  employed  a  crew  of  25  men  and  installed 
some  equipment.     They  did  over  1400  feet  of  new  development. 

In  the  main  tunnel  500  feet  from  the  portal,  they  drifted  on  the 
Pillehunck  vein  over  270  feet  northeast  and  50  feet  southwest.  The 
vein  in  southwest  drift  was  said  to  assay  well  and  to  show  three  feet  of 
mineralized  quartz.  A  raise  was  also  put  up  on  No.  28  vein  at  the 
intersection  of  crosscut  No.  36,  and  the  drift  on  this  vein  was  extended 
several  hundred  feet  northeast.  At  about  380  feet  from  the  raise  a 
rich  shoot  is  said  to  have  been  found,  showing  from  eight  inches  to  two 
feet  of  quartz,  that  assayed  high  in  silver  and  gold.  The  main  crosscut 
was  extended  190  feet  to  vein  36.  A  crosscut  was  run  south  from 
No.  27  drift  30  feet  to  vein  26,  which  was  drifted  on  northeast  for  120 
feet. 

In  the  Buckley  tunnel  on  the  main  Chicago-Madison  lode,  40  feet 
was  drifted  and  other  woi-k  was  started.  The  company  has  since  quit 
work  and  the  property  is  idle. 

Equipment  includes  a  12"  by  12"  compressor,  50  h.p.  gas  engine, 
blower,  10  h.p.  gas  engine,  drill  sharpener,  6  air  drills  and  12  ore  ears. 
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There  are  two  bunk  houses,  assay  office,  compressor  house,  shop,  office 
and  residence. 

Bibl:  Cal.  State  Min.  Bur.  R.  XVIII,  pp.  316-318:  R.  XIX.  p.  13. 

White  Star  Silver  Group  of  Mines  (formerly  known  as  Crystal  Mine). 
It  is  situated  three  miles  northwest  of  Igo.  on  Andrews  Creek,  at  an 
elevation  of  1250  feet.  The  property  is  owned  by  Thomas  Kingsbury, 
Albert  Kingsbury  and  J.  D.  Hubbard  of  Igo.  California.  Holdings 
consist  of  the"  following  claims :  J.  D.,  White  Star,  North  Star,  Wood, 
Contact,  Contact  Fraction,  Henrj-  Ford  and  Henry  Ford  Extension, 
totalling  160  acres.  These  claims  are  located  in  See.  20,  T.  31  N., 
R.  6  W. 

Three  parallel  veins  cut  the  granodiorite,  and  are  about  20  to  40  feet 
apart.  Strike  northeast,  dip  80°  southeast.  The  ore  carries  native 
silver,  tehrahedrite,  sphalerate.  small  amount  of  pyrite,  ehalcopyrite, 
and  some  gold  associated  mostly  with  the  pyrite. 

Developments:  Outside  of  a  number  of  prospect  shafts  and  short 
tunnels,  all  work  has  been  confined  to  the  middle  vein.  A  crosscut 
tunnel  has  been  driven  X.  50°  W..  320  feet,  which  cut  the  three  veius 
at  a  depth  of  90  feet  below  the  surface.  X^o.  1  vein  was  cut  150  feet 
from  the  portal  of  the  tunnel,  and  drift  run  50  feet  to  the  northeast 
and  35  feet  to  the  southwest,  and  was  sloped  about  15  feet  above  the 
drifts.  Vein  has  a  width  of  12  inches  to  3  feet.  Twenty  feet  farther 
on  it  cut  X^o.  2  vein,  which  was  drifted  on  100  feet  to  the  southwest, 
and  60  feet  to  the  northeast.  On  this  level.  20  feet  to  the  southwest, 
a  raise'  was  run  to  the  surface  on  ore.  The  ore  extracted  from  this 
raise  is  said  to  have  carried  high  gold  values,  and  it  was  stoped  to  the 
surface.  In  the  northeast  drift  on  this  vein,  at  a  distance  of  40  feet 
from  the  crosscut  tunnel,  a  raise  was  made  for  40  feet,  then  the 
vein  was  drifted  on  40  feet  to  the  southwest  and  connected  with  the 
shaft  from  the  surface.  The  main  crosscut  tunnel  continues  160  feet, 
where'  it  cut  Xo.  3  vein,  which  has  a  width  of  2  feet,  but  no  develop- 
ment has  been  done  on  this  vein.  At  10  feet  northeast  of  the  main 
crosscut  tunnel,  a  winze  has  been  sunk  50  feet  and  a  drift  driven  on 
the  vein  100  feet  northeast.  Xo.  1  and  Xo.  2  veins  intersect  northeast 
of  the  winze  on  this  level  forming  an  ore  shoot  60  feet  in  length. 
Width  of  the  vein  is  from  2  to  5  feet. 

A  shipment  of  ore'  made  from  this  shoot  to  the  Selby  Smelter  on 
AprU  27,  1922,  ran  150  ozs.  in  silver,  0.2  oz.  gold,  1.8'^c  lead,  and 
13.3%  zinc. 

The  property  has  been  operated  off  and  on  by  Mr.  Albert  Kingsbury, 
who  has  shipped  about  $2,000  worth  of  ore  to  smelters.  The  general 
run  of  ore  from  this  mine  will  average  from  $10  to  $50  per  ton. 

Equipment:  Consists  of  cars,  handpump,  blacksmith  shop  and  tools. 
Development  work  in  progress. 


At  the  property  of  Ganim  Gold  Mines  Company  in  Sees.  5,  8,  and  15, 
T.  32  X.,  R.  6  W.,  2i  miles  northwest  of  Whiskeytown,  a  deposit  of 
good  grade  white-grinding  talc  has  lately  been  developed.  Redding, 
the  nearest  railroad  point,  is  13  miles  east  by  good  road. 
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An  adit.  900  feet  long,  starting  in  an  easterly  direction,  cuts  the 
tale  about  600  feet  from  the  portal,  and  shows  talc  for  a  distance  of 
about  50  feet.  The  body  of  talc  is  cut  diagonally  by  the  adit,  both  on 
the  dip  and  strike,  as  the  talc  strikes  N.  30°  W.  and  dips  about  45° 
HE.  About  425  feet  from  the  portal  a  drift  runs  north  to  northwest 
on  a  curving  course',  cutting  the  tale  and  being  about  on  its  strike  for 
50  feet  at  time  of  visit,  March  17th.  These  openings  show  the  presence 
of  good-grade  tale  at  points  about  100  feet  apart  on  the  strike.  At 
the  northwest  face  the  backs  are  about  100  feet,  and  good-grade  talc 
has  been  found  at  the  surface.  Presuming  the  talc  to  be  continuous 
on  the  dip  to  the  surface,  and  on  the  strike  between  the  points  cut 
(although  this  has  not  been  positively  proved  by  raises  or  crosscuts) 
the  amount  is  large. 

The  talc  is  of  apparently  uniform  quality,  free  from  grit  and  dark 
colored  impurities  where  opened  at  time  of  visit.  Reported  analyses 
are  as  follows :    * 

SiO,    60.75  61.90 

Fe..6,    ■_ O.SS  0.65 

ALOs    2.2S  0.87 

Lime    

MgO    30.40.  30.34 

Ignition   loss - 5.~3  

Tltania    

Moisture    0.211 

Combined    water    4.90 

Alkalies  bv  difference 0.90 

MnA    O.IS 

Several  carloads  have  been  shipped  during  1926. 

L.  S.  Lehman,  811  South  St.,  Redding,  has  submitted  samples  of 
talc  to  the  Bureau  from  an  undeveloped  prospect  12  miles  southwest 
of  Redding,  on  the  west  side  of  Clear  Creek.  The  samples  contained 
a  little  iron  oxide. 

ZINC. 

In  the'  past  few  years  zinc  has  become  the  principal  product  of  the 
mines  at  Bully  Hill  and  Ingot.  Other  mines  in  the  copper  belt,  now 
idle,  contain  zinc  sulphide  associated  with  the  copper  ores,  but  are 
not  known  to  carry  such  a  high  percentage  of  zinc  as  the  Afterthought 
or  Bully  Hill  mines.  Electrolytic  zinc  was  produced  during  the  war 
both  at  the  Mammoth  plant  at  Kennett  and  at  Winthrop.  Much  zinc 
has  been  lost  in  the  past  as  the  copper  smelters  wel-e  not  equipped  to 
save  it.  The  flue  dust  saved  in  later  years  at  the  Kennett  smelter, 
and  remaining  unworked  up  to  the  present  time,  contains  a  good  deal 
of  zinc,  as  well  as  other  metals.  Plans  are  now  under  way  to  treat 
this  flue  dust  in  a  plant  just  erected  at  the'  smelter  site,  as  mentioned 
farther  on.  Some  zinc  ore  was  shipped  years  ago  from  the  Donkey 
Mine  near  Ingot.  Lately  some  small  prospects  carrying  zinc  have 
been  noted  farther  northeast  of  Ingot  near  the  road  to  Montgomery 
Creek.     These  are  not  active. 

Afterthought  Mine.  Operated  by  California  Zinc  Company.  Main 
office,  Winthrop,  California.  The  property  contains  1650  acres  in 
Sees.  5,  10,  11,  and  25,  T.  33  N.,  R.  2  W.,  near  Ingot,  24  to  25  miles 
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northeast  of  Bedding.    J.  F.  Dugan,  General  Manager.    R.  W.  Adams. 
Superintendent. 

The  activities  of  Afterthought  Copper  Company  terminated  late 
in  1923  ■with  the  sale  of  the  i)ropei'ty  under  forec-losure  to  the  Milliken 
interests.  The  California  Zinc  Company  began  ^ork  in  February, 
1925.  The  300-ton  flotation  plant  and  the  reverberator^-  furnace 
which  -were  erected  in  1918  by  the  former  company  and  the  entire 
reduction  works  at  Ingot  have  been  abandoned,  partly  dismantled 
and  much  of  the  machinery  removed  to  Bully  Hill  or  "Winthrop. 

A  new  aerial  tram.  Si  mile's  long  has  been  built  from  the  After- 
thought to  the  company's  plant  at  Winthrop.     This  tram  carries  80 
buckets  of  850  pounds  capacity  each,  at  a  speed  of  six  miles  per  hour, 
so  has  a  capacity  of  2S8  tons  per  24  hours.    The  longest  span  is  4700       j 
feet.     This  tramway  was  put  in  operation  in  November,  1925.  and  at        | 


Surface   plant  and   tram    terminal.    Afterthought   mine,    near   Ingot. 

present  is  delivering  about  75  tons  a  day  to  the  flotation  plant  at 
Winthrop. 

No  increased  depth  has  been  reached,  the  bottom  of  the  main  shaft 
remaining  at  800  feet,  vertically.  A  new  shaft  has  been  raised  from 
seventh  to  fourth  level.    Ore  is  being  mined  on  several  levels. 

The  ore  occurs  in  shear  zones  in  rhyolite  near  the  contact  of  shale. 
Two  roughly  lens-shaped  orebodies,  called  the  Afterthought  and 
Copper  Hill  lodes,  strike  northwest  and  dip  70"  NE.  During  1923  it 
was  estimated  that  some  300.000  tons  of  ore  were  developed,  carrying 
an  average'  of  16"^  zinc.  3%  copper,  5^  ounces  silver  and  0.03  ounces 
gold  per  ton.  The  ore  now  being  mined  is  stated  to  run  about  IS'  < 
zinc  and  2i'yc  copper.  It  is  finely  disseminated,  carrying  sphalerite, 
pyrite.  chalcopyrite.  galena  and  bornite. 

The  profitable  operation  of  the  Afterthought  has  always  been  a 
difiScult  problem  because  of  the  complex  nature  of  the  ore.  The 
sphalerite  in   the   ore   is   a   primary   constitue'nt   of  it,   according   to 
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Diller.*  The  attempts  of  the  Afterthought  Copper  Company  to 
produce  separate  zinc  and  copper  concentrates  by  collective  and 
selective  flotation  were  not  successful,  as  the  two  metals  could  not  be 
cleanly  separated.  The  "copper  concentrate"  carried  12%  zinc  and 
zinc  "concentrate"  2.6%  copper,  so  that  a  clean  zinc  product  was 
not  obtained  for  the  furnace.  The  present  treatment  consists  of 
making  a  bulk  concentrate,  dropping  as  much  pyrite  as  possible,  as 
described  under  Bully  Hill  Mine.  Forty  men  are  employed  at  the 
Afterthought. 

BuUi/  Hill  3Iine.  Ojierated  by  California  Zinc  Company.  Main 
Office.  Winthrop,  California.  J.  F.  Dugan,  general  manager.  The 
propert.v  is  at  and  near  Winthrop  in  Sees.  12',  16,  21  and  28,  T.  34  N., 
R.  3  W.,  and  is  connected  with  S.  P.  Co's.  main  line  by  Sacramento 
Valley  and  Eastern  Railway,  extending  from  Pit  to  Winthrop. 

The  eastern  lode  in  the  Bully  Hill  IMine  and  the  Western  Lode  in 
the  Rising  Star  (under  the  same  ownership)  are  almost  parallel  and 
about  200  yards  apart.  They  strike  about  N.  10°  E.  and  dip  nearly 
vertically  and  the  ore  shoots  pitch  steeply  north.  The  ore  is  in  lenses 
in  shear  zones  in  the  rhyolite.  A  recent  development,  reported  by  the 
present  operators,  is  the  finding  of  small,  hitherto  unmentioned  ore- 
bodies  in  a  body  of  gypsum  on  the  footwall  side  of  the  shear  zone  in  the 
Rising  Star  Mine.  This  gypsum  formation  is  about  200  feet  wide 
and  700  feet  long  and  extends  up  as  far  as  the  700  level.  All  oper- 
ations underground  are  confined  to  the  Rising  Star  Mine,  which  is 
developed  by  adits,  a  sliaft  1100  feet  deep,  and  levels  100  feet  apart. 
The  shaft  is  sunk  from  the  main  adit  level  (\o.  5)  and  work  below 
here  is  being  done  on  the  6th,  7th.  Sth,  9th,  and  10th  levels.  The 
present  company  has  done  no  new  shaft  sinking  but  has  opened  the 
downward  extension  of  the  900-level  orebody.  During  the  war  this 
property  as  well  as  others  in  the  county  was  worked  with  the  idea 
of  getting  out  the  most  copper  in  the  shortest  po.ssible  time  and  tlie 
Rising  Star  Mine  is  credited  with  a  production  of  27.000  tons  of  69' 
copper  ore  in  1918.  The  zinc  orebodies  now  being  mined  are  the 
slielLs  left  from  past  operations,  in  large  part.  The  orebodies  vary 
in  .size  from  a  few  inches  wide  up  to  lenses  as  much  as  30  feet  wide 
and  100  feet  long.  The  average  ore  carries  20  to  22%  zinc.  H  to  2% 
copper,  2  ounces  silver  and  60  cents  gold  peT  ton.  The  principal  ore 
minerals  contained  are  pyrite,  chalcopyrite,  sphalerite,  and  small 
quantities  of  galena,  chalcocite  and  bornite.  Barite  and  quartz  are 
the  principal  gangue  minerals. 

Ore  Treatment. 

The  later  history  of  operations  at  Winthrop  is  like  that  at  Ingot. 
A  plant  for  the  production  of  electrolytic  zinc  by  electrolysis  of  zinc 
sulphate  was  operated  by  General  Electric  Company  in  1915,  and 
made  some  production.  In  1917,  Bull.v  Hill  Mining  Comjjanv  took 
the  property  and  in  addition  to  shipping  selected  copjier  ore,  built  a 
150-ton  flotation  plant,  which  was  not  a  success.  In  192'0,  Daniel  C. 
.Tackling  and  others  organized  Shasta  Zinc  and  Copper  Company  and 
began  operations.     During  the  few  years  preceding,  a  great  deal  of 

♦  Diller,  J.  S.,  Redding  Folio  No.  138,  U.  S.  Geological  Survey. 
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development  -nork  had  been  done  in  the  Eising  Star  Mine  and  it  was 
estimated  that  300.000  tons  of  ore  had  been  blocked  out.  The  new 
company  proceeded  to  construct  a  reverberatoin'  furnace  and  a  zinc 
oxide  plant,  which  was  put  in  operation  in  June,  1922.  and  operated 
until  December,  1922,  when  it  was  closed  down,  ostensibly  because  of 
the  drop  in  the  price  of  zinc  oxide.  The  method  of  treatment  con- 
sisted of  preliminary  roasting  of  fine  ore  mixed  with  coal  dust  and 
fluxes,  in  McDougall  roasters,  then  smelting  it  in  a  reverberatory 
fui'nace,  where  copper  matte  was  produced ;  gases  containing  zinc 
oxide  (produced  when  the  zinc  sulphide  ore  was  reduced,  and 
volatilized  zinc  was  re-oxidized)  were  passed  through  a  series  of  large 
bags,  where  crude  zinc  oxide  was  recovered.  This  was  treated  in  a 
refuiing  furnace,  and  zinc  oxide  recovered  a  second  time  in  another 
bag  house.  The  plant  had  a  capacity  of  30  tons  of  zinc  oxide  and  20 
tons  of  copper  matte  a  day. 


General  view  of  plant  of  California  Zinc  Company  at  Winthrop,  showing  tram 
terminal   and   ore   bins   on   left,   concentrator   and   smelter. 

Late  in  1924,  California  Zinc  Company  took  the  property.  They 
have  abandoned  the  system  of  treatment  described  above  and  are  at 
present  employing  oil  flotation.  The  present  jn-oduet  is  a  bulk  con- 
centrate containing  zinc,  copper,  lead,  gold  and  silver,  which  is 
shipped  to  Belgium  for  treatment.  Experimental  work  is  carried  on, 
and  some  scheme  of  selective  flotation  may  later  be  used.  The  system 
in  use  late  in  April,  1926,  is  outlined  below,  but  a  complete  flow  sheet 
is  not  shown  as  the  operators  state  that  minor  changes  are  frequent. 

About  75  tons  of  ore  from  the  Afterthought  aerial  tram  and  130 
tons  from  the  surface  tram  from  Bully  Hill  ai'e  delivered  daily  to  the 
coarse-ore  bins.  This  contains  an  average  of  16%  to  22%  zinc,  9% 
to  10%  iron  and  1.8%  to  2.08%  copper  as  well  as  a  little  galena,  gold 
and  silver.  It  is  sent  by  belt  conveyor  to  a  gjTatory  crusher  and  to 
Garfield  rolls,  is  screened  to  one-half  inch  on  a  vibrating  screen,  and 
fine  ore  is  convej-ed  to  fine-ore  bins.  It  is  fed  from  here  to  a  belt 
conveyor  by  belt  feed,  and  delivered  to  two  ilarcj-  mills  in  closed 
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cii-euit  with  Dorr  classifiers.  A  20%  solution  of  copper  sulphate  is 
added  at  the  head  of  the  Dorr  classifier  overflow.  Fine  pulp  goes  to 
a  steady-head  tank  and  to  a  16-cell  Minerals  Separation  flotation 
machine.  The'  froth  product  from  first  six  cells  is  treated  in  a 
reeleaner ;  froth  from  nest  four  cells  is  returned  to  the  head  of  the 
machine  and  from  last  six  cells  to  cell  No.  10.  Reagents  used  are  0.15 
lb.  potassium  xauthate,  small  quantities  of  634  Barrett  oil,  water-gas 
tar  and  pine  oil.  as  well  as  6J-  lb.  of  lime  per  ton  of  ore.  The  lime 
alkalizes  the  pulp  and  makes  it  possible  to  drop  about  one-half  of 
the  pj-rite. 

The  tailings  from  No.  1  flotation  machine  pass  to  a  second  set  of 
22  flotation  cells.  The  froth  (concentrate)  from  the  first  9  or  10  of 
these  cells  is  cleaned  in  two  primary  cleaners  in  series,  and  the  froth 
from  these  goes  to  a  reeleaner,  from  which  the  finished  product  is 
taken.     This   is   thickened   in   a   Dorr  thickener,   filtered   through  an 


Concentrating  plant  of  Californi 


Oliver  filter  and  taken  by  belt  conveyor  to  railroad  c-ars  for  shipment, 
or  to  bins.  Tailings  from  the  primary  cleaners  are  returned  to  the 
head  of  No.  1  flotation  machine,  tailings  from  the  reeleaner  to  head 
of  the  primary  cleaner,  and  tailings  from  end  cells  of  No.  2  flotation 
machine  go  to  waste,  froth  having  been  returned  to  head  of  machine. 

The  recovery  is  stated  to  be  90%  to  96%  of  zinc,  85%  to  86%  of 
copper  and  70%  of  silver.  Concentrates  contain  43%  to  497c  zinc, 
3.7%  to  4.1%  copper,  7%  to  11%  iron,  1.3%  to  1.7%  lead  and  2.3% 
silica,  so  that  the  concentration  of  valuable  metals  is  a  little  better 
than  2:1. 

About  100  men  are  employed  at  the  BuUy  Hill  Mine  and  at 
^Yinthrop. 

Old  Glory  Group  of  five  claims  is  5i  miles  northeast  of  Ingot  on 
the  opposite  side  of  the  highway  from  the  St.  John  prospect.  Owners, 
B.  F.  Bibbens  and  H.  C.  Woodrum,  Redding. 
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The  rock  is  grey  limestone,  in  which  occur  seams  striking  northwest 
which  carry  galena,  and  another  system  of  seams  striking  nearer 
north  carry  zincblende.  The  Old  Glory  claim  is  said  to  show  a  fair 
prospect  of  zincblende,  while  on  the  Highway  Claim  a  vein  three' 
feet  wide  at  a  depth  of  10  feet  is  reported  to  assay  well  in  lead  at 
points  300  feet  apart.  Only  assessment  woi'k  has  been  done  by  the 
present  owners,  including  the  reopening  of  an  old  adit  200  feet  long 
on  Highway  claim. 

Pacific  Mineral  Corporation.  F.  M.  Ball,  112  Market  Street,  San 
Francisco  and  Fred  Grotefend,  Ketinett,  have  lately  installed  a  60-ton 
plant  at  Kennett  for  testing  the  Elliott  Process  upon  the  accumulation 
of  flue  dust  at  the  Mammoth  smelter.  The  plant  had  not  been  com- 
pleted at  the  time  of  visit,  but  a  trial  run  has  since  been  made  and  is 
reported  successful.  The  process  is  one  patented  by  Alexander  Elliott 
and  while  full  details  have  not  been  given  out,  it  is  a  wet  chemical 
treatment,  using  lime,  sulphur  and  iron.  The  plant  consists  essen- 
tially of  an  ore  bin,  20-ton  Pachuca  tank,  several  large  redwood 
tanks  divided  into  11  separate  compartments,  and  a  small  furnace  for 
calcining.  The  first  step  is  the  removal  of  copper  by  solution  with 
acid,  which  is  provided  hf  sulphide  ore  or  concentrate,  which  also 
provides  the  iron.  It  is  claimed  that  removal  of  copper  is  so  complete 
that  it  is  possible  to  produce  next  a  very  high-grade  zinc  oxide,  which 
is  pure  white  after  calcining.  Grotefend  claims  that  the  time  for 
treatment  is  only  three  hours,  and  that  two-per-cent  copper  ore  can 
be  profitably  worked.  The  cost  per  pound  of  copper  would  be  onl.v 
a  fraction  of  that  by  other  methods. 

There  is  estimated  to  be  about  20,000  tons  of  flue  dust  at  Kennett, 
which  contains  copper,  zinc,  gold,  silver,  lead,  antimony,  cadmium 
and  sulphur.  The  owners  had  previously  tried  many  methods  for 
working  this,  but  without  success,  although  it  is  said  to  be  worth  con- 
siderably over  $20  a  ton.  Should  the  Elliott  Process  prove  com- 
mercially applicable,  its  importance  to  Shasta  County  will  be  much 
farther  reaching  than  the  mere  recovery  of  the  above  locked-up 
metals,  as  there  are  large  tonnages  of  low-grade  copper  and  conp'^r- 
zinc  ores  available,  which  are  too  low  grade  to  smelt,  but  could  be 
made  to  yield  a  profit  by  a  cheaper  process.  The  location  of  the  new 
plant  on  the  railroad  in  the  heart  of  the  copper  mining  district  is 
advantageous,  and  the  preliminary  tests  are  being  watched  with  great 
interest  locally. 

St..  John  Prospect  is  5i  mile's  northeast  of  Ingot  bv  road,  in  SE-^ 
of  SEi  of  Sec.  30,  T.  34  N.,  R.  1  W.  Mrs.  C.  E."  Filers,  Ingot,  is  the 
owner  and  claim  is  leased  to  E.  Cartwright  of  Ingot. 

An  orebody  8  feet  by  60  feet  outcrops  on  the  claim  just  east  of  the 
state  highway.  It  has  been  prospected  on  the  surface.  The  ore  is 
mostly  brown  zincblende,  with  a  little  galena  and  copper  sulphides. 
The  ore  appears  as  an  irregular  mass  and  stringers  in  grey  limestone. 
and  picked  samples  yielded  19%  zinc.  A  few  tons  have  been  hauled 
away  and  milled  by  Cartwright.  The  Washington  claim  across  the 
road  shows  a  lead  prospect.    No  work  was  being  done  in  April,  1926. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.  McK.  Laizure,  Mining  Engineer. 
SAN  BENITO  COUNTY. 
Introduction. 

On  February  V2.  187-4,  that  portion  of  Jlonterey  County  lying  north 
and  east  of  tlie  Gabilan  Mountains  was  separately  organized  as  San 
Benito  County.'  The  eastern  boundary  of  this  new  county  was 
originally  an  irregular  line  following  the  summit  of  the  Diablo  Range, 
which  had  likewise  served  as  the  former  boundary  of  ilonterey  County 
since  1850.  The  area  of  San  Benito  County,  however,  was  increased 
considerably  in  1887  by  changing  the  irregular  eastern  boundary  along 
the  summit  of  the  Coast  Range  to  straight  lines  based  on  the  United 
State.s  surveys  which  took  in  portions  of  western  Fresno  and  Merced 
counties.  With  this  change  in  1887  its  area  and  outline  became  prac- 
tically the  same  as  they  are  todaj-. 

Geography. 

San  Benito  is  one  of  the  central  counties  situated  between  Monterey, 
a  coast  county,  which  adjoins  it  on  the  south  and  west  and  Merced  and 
Fresno,  two  ol  the  great  San  Joaquin  Valley  counties,  which  bound 
it  on  the  northeast.  Santa  Clara  County  and  a  corner  of  Santa  Cruz 
adjoin  on  the  north. 

The  county  extends  southeasterly  from  Pajaro  River  for  70  miles 
with  an  average  width  of  20  miles.  Its  area  is  1392  square  miles  and 
the  population,  most  of  whom  reside  in  or  near  the  few  towns  along  the 
railroad  in  the  northern  part,  is  8995  (1920  census). 

About  one-fourth  of  the  county  is  government  land.  Most  of  the 
remainder  was  long  held  in  the  form  of  large  land  grants  and  immense 
ranchos.  As  may  be  expected,  cattle-raising  early  became  an  important 
industry  and  it  still  is  of  prime  importance.  In  later  years  some  of 
these  ranchos  have  evolved  into  fruit  orchards  and  small  farms  due  to 
irrigation  and  intensive  cultivation  of  the  valley  lands.  As  a  result, 
fniit.s  and  vegetables,  dairy  and  poultry  products,  as  well  as  hay.  grain, 
and  live  stock  have  become  important  sources  of  wealth.  Mining  has 
been  carried  on  since  1858,  the  total  recorded  mineral  production  to 
date  approximating  $30,000,000. 

Transportation  facilities  are  limited.  There  is  a  branch  of  the  South- 
ern Pacific  railroad  from  Gilroy,  via  Hollister,  the  county  seat,  to 
Tres  Pinos.  The  main  coast  line  of  the  Southern  Pacific  also  touches 
the  county  at  Logan,  after  passing  through  Pajaro  Gap.  The  'Cali- 
fornia Central,'  a  line  8  miles  in  length  connects  Old  Mission  Portland 
Cement  Company's  plant  ■  with  the  Southern  Pacific  at  Chittenden. 
Other  parts  of  the  county  are  served  by  auto  stages  from  Hollister  and 
Tres  Pinos.  The  .southern  section  can  be  reached  equally  as  well 
through  Coalinga  or  Mendota  on  the  San  Joaquin  Valley  side  or  from 
King  City  and  San  Lucas  on  the  west.  Excellent  highways  join 
Hollister  with  IMerced  on  the  valley  highway  route  and  with.  San  Juan 
Bautista  on  the  coa.st  route  of  the  state  highway  system.  The  road  to 
the  interior  is  by  way  of  Paeheeo  Pass. 

Topography. 

The  famous  Santa  Clara  Valley  penetrates  the  northern  end  of  the 
county  as  far  as  Hollister.    Prom  this  point  the  narrow  valley  of  San 

'  Coy,  Owen  C, 
mission,  Berkeley, 
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Benito  River  contiBues  southeasterlj^  to  the  southern  boundary.  This 
river  and  its  chief  tributary.  Tres  Pinos  Creek,  with  many  .smaller 
streams  flowing  in  from  east  and  west  practically  drain  the  entire  area. 
Numerous  smaller  mountain  valleys  are  found  along  the  flanks  of  the 
two  ranges  of  the  Coast  system,  which  roughly  parallel  one  another 
and  dominate  the  topography.  The  mountains  on  the  western  side 
are  known  as  the  Gabilan  Range,  the  peaks  of  which  range  from  3000 
to  3500  feet  in  elevation.  The  Diablo  Range  on  the  east  rises  in  many 
of  its  peaks  to  elevations  of  nearly  5000  feet.  In  the  southeastern  corner 
of  the  county,  east  of  the'  summit  of  the  latter  range,  Panoche  and 
Silver  creeks  drain  a  small  area  which  is  a  portion  of  the  San  Joaquin 
watershed. 

Geology. 

There  is  considerable  literature  on  the  geology  of  portions  of  San 
Benito  Countj'  but  most  of  the  detailed  geologic  studies  have  been  con- 
fined to  those  sections  considered  to  be  possible  oil-bearing  territory  or 
to  the  quicksilver  mining  districts,  and  no  single  geologic  report  fully 
covei'S  the  county.  The  reader  who  is  primarily  interested  in  the  geology 
should  refer  to  the  publications  listed  in  the  bibliography. 

The  general  geology  as  shown  on  the  geologic  map  of  California  pub- 
lished by  the  State  Mining  Bureau  in  1916  is  briefly  outlined  in  the 
following  paragraphs. 

The  Gabilan  Range  on  the  western  side  is  composed  of  anci&nt  granitic 
rocks  associated  with  crystalline  schists  and  limestones.  Dolomite 
and  more  rarely  barite  deposits  occur  with  the  limestone  and  have  been 
developed  from  San  Juan  Bautista  southerly  to  Cienega  Valley. 
Farther  south  in  a  small  area  surrounding  the  Pinnacles  National  Monu- 
ment which  in  itself  is  an  example  of  intense  vulcanism,  fine-grained 
volcanic  rocks  occur.  In  the  southwestern  portion  of  the  county  from 
Topo  Valley  south  and  east  to  San  Benito  River  the  formations  exposed 
are  sedimentary  rocks  of  Tertiary  age  which  include  numerous  gypsum 
beds,  some  bituminous  sandstones  and  diatomaceous  earth. 

On  the  northeastern  side  of  the  river  the  Diablo  Range  rises  abruptly 
and  from  near  Hernandez  south  and  east  bej'ond  San  Carlos  Peak  it  is 
made  up  of  Franciscan  rocks  chiefly  serpentine  but  with  much  red 
chert,  sandstone,  slate  and  schist  near  the  river.  From  Idria  north- 
westerly nearty  to  Llanada,  Cretaceous  and  Tertiary  rocks  make  up  the 
main  range.  From  Llanada  northward  to  the  northern  end  of  the 
county  the  Diablo  Range  is  typical  of  the  Coast  Mountains,  consisting 
of  serpentine,  chert,  metamorphic  sandstone,  slate  and  schist.  Quater- 
nary and  late  Tertiary  sediments  comprise  the  valley  area  surround- 
ing Hollister  and  sandstone,  shales,  sands,  gravels  and  clays  are  much 
in  evidence  along  San  Benito  River  as  far  .south  as  Hernandez. 

San  Andreas  fault,  a  dominant  structural  feature  of  the  geology, 
enters  the  county  near  Chittenden  and  runs  southeasterly  along  San 
Benito  River  as  far  as  the  town  of  San  Benito.  From  here  it  crosses 
a  low  divide  into  Rabbit  Valley  and  from  there  it  follows  Bitterwater 
Creek  to  its  junction  with  Lewis  Creek  and  then  continues  southward 
up  Lewis  Creek. 

Mineral  Resources. 

An  extensive  and  diversified  number  of  mineral  substances  are  found 
in  San  Benito  County.  Both  metallic  and  nonmetallic  minerals  are 
included  in  its  resources,  but  commercial  production  has  been  limited, 
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and  many  deposits  have  remained  entirely  undeveloped  on  account  of 
their  distance  from  railroad  transportation.  Neglect  of  mining  oppor- 
tunities may  also  be  due  in  part  to  the  fact  that  many  depo.sits  are  on 
private  lands  whose  owners  are  interested  in  other  lines  of  activity. 

Quicksilver  production  has  given  San  Benito  its  reputation  in  the 
mining  world,  as  it  ranks  among  the  oldest  and  most  important  quick- 
silver producing  counties.  The  New  Idria  mine,  in  the  southern  part, 
is  the  largest  single  producer  of  quicksilver  in  the  .state.  Since  1918, 
however,  the  value  of  the  county's  annual  output  of  quicksilver  has 
been  exceeded  by  that  of  cement.  Crushed  rock  production  closely 
follows  quicksilver  in  annual  value  of  output.  Other  minei-al  products 
which  have  been  produced  in  greater  or  lesser  amounts  are :  antimony, 
asbestos,  asphalt,  bituminous  rock,  brick,  chromite,  coal,  dolomite,  gems, 
gypsum,  lime,  and  limestone,  magnesite,  manganese,  and  mineral  water. 

Barite,  clay,  copper,  diatomaceous  earth,  feldspar,  gold,  iron,  mont- 
morillonite,  petroleum,  strontium  and  volcanic  ash  also  occur  here  but 
the  commercial  value  of  these  deposits  is  not  as  yet  established.  A 
number  of  other  mineral  species  are  represented  in  the  county  but  their 
occurrence  is  of  mineralogical  interest  only. 

The  last  full  report  on  San  Benito  County  was  published  in  State 
Mineralogist's  Report  XV,  1915-16.  Some  additional  notes  were 
contained  in  the  monthly  chapter  of  Report  XVIII,  ^Mixing  in  Cali- 
fornia, May,  1922.  In  1918,  Bulletin  No.  78,  'Quicksilver  Resources  of 
California,'  was  issued.  This  bulletin  covered  all  quicksilver  districts 
in  the  state  and  contains  a  detailed  description  of  the  mines  and 
reduction  plants  in  San  Benito  County.  The  occurrences  of  chromite 
and  manganese  are  discussed  in  Bulletin  No.  76,  1918.  Bulletin  No.  79, 
'Magnesite  in  California,'  1925.  includes  descriptions  of  the  magnesite 
mines  in  this  area.  The  po.ssibilities  of  oil  production  and  the  geology 
of  much  of  the  county  are  covered  in  detail  in  Bulletin  No.  69,  'Petro- 
leum Industry  of  California,'  1914.  (out  of  print)  and  in  Bulletin  No. 
89,  'Petroleum  Resources  of  California,'  1921  (out  of  print).  Earlier 
reports  and  bulletins  describe  many  other  occurences  of  minerals  of 
possible  economic  value. 

In  order  that  these  notes  might  conform  to  the  new  series  of  county 
reports  begun  in  State  Mineralogist's  Report  XXI,  Mining  in  Cali- 
fornia, January,  1925,  and  continued  in  quarterly  chapters  thereafter, 
the  county  was  visited  in  March.  1926,  for  the  purpose  of  bringing  all 
available  data  up  to  date.  While  an  endeavor  has  been  made  to  make 
this  report  as  complete  as  practical,  due  to  the'  short  time  allotted  for 
field  work,  detailed  descriptions  of  the  mines  and  properties  have 
been  omitted,  in  cases  where  they  have  been  sufficiently  covered  in 
former  reports. 

The  writer  wishes  to  acknowledge  the  uniform  courtesy  of  mine 
operators  and  owners  of  mineral  deposits,  and  particularly  the  personal 
assistance  rendered  by  Mr.  H.  V.  Underwood,  Sunnyvale  Road,  Hollis- 
ter.  Mr.  Underwood  has  been  active  in  prospecting  many  deposits, 
particularly  of  the  nonmetallic  minerals,  and  he  is  exceptionally  well 
acquainted  with  the  county's  undeveloped  mineral  resources. 

San  Benito  is  a  county  which  might  easily  be  overlooked  in  naming 
the  'mining  counties'  of  the  state,  yet  its  mineral  output  in  1924  was 
valued  at  over  two  million  dollars,  and  it  ranked  nineteenth  among  the 
fifty-eight  counties  of  the  state.  The  following  table  gives  the  total 
recorded  production,  which  covers  the  period  from  1865  to  1924, 
inclusive. 
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Year 

Quicksilver 

Lime 

Gypsum 

Flaslts 

Value 

Barrels 

Value 

Tons 

Value 

1865 

'17.455 
6.525 
11,493 
12.180 
10.315 
9,888 
8.  ISO 
8,171 
7,735 
6,911 
8,432 
/           7.272 
\         '2.000 
6.316 
5.138 
4.425 
3.209 
2.775 
1.953 
1,606 
1,025 
1,144 
1,406 
1,890 
1,320 
980 
977 
792 
848 
869 
1.005 
1,100 
1.335 
3,605 
5,000 
4.780 
3.990 
4.800 
7,291 
8,180 
'8.480 
7.764 
7.203 
7.675 
9.600 
8.900 
10.800 
9.775 
9,743 
9,719 
6.633 

6,291 

11.110 

11,150 

10,715 

7.409 
3.887 

4,670 

$943,617 
346.673 
527,529 
559,062 
473,459 
567,373 
516,158 
538,714 
621,353 
726.899 
709.553 
319.968 
139.000 
235.687 
169,040 
132.048 
99.479 
82,778 
55,123 
46,173 
31.263 
35.178 
49,913 
80,088 
56.100 
44.100 
51.293 
35.838 
34,523 
31,936 
30,861 
36,000 
46.725 
135.185 
190.000 
245.000 
180.000 
242.300 
306,081 
344,251 
314,000 
279,651 
262,909 
292.878 
405.792 
440.241 
488.700 
449,748 
409,596 
390,995 
325,349 

475.370 

1.032,156 

1.057.770 

1.234.027 

668.989 
296.942 

1867 

1869 

1871 

1873 

1874       

1875 

1876      

\ 

1877 

) 

1878      

1879 

1881 

1882    - 

1884 

1888 

1890 

1892 

1894 

40.000 
41.000 
40.000 
25,000 

$44,000 
41.000 
35.000 
18.500 

762 
750 
300 
300 
500 
100 

$9,144 

1895 

8.250 

1896 

3.000 

1897 

2.000 

4.500 

1899 

16.600 
7,300 

18.675 
8.800 

700 

15.000 

15,000 

8.453 

8,453 

2,000 

6,000 
12.000 
10.000 

8.000 
11.000 

7.000 

8.000 

34.576 

50.000 

1911 

30.625 

1912 

32.000 

35.000 

21.000 

1918 

1920 

$320,753 

•345,840 

S19,162.092 

193.353 

$189,428 

58,712 

$238,795 

'Includes  crushed  rock,  rubble,  rip-rap.  sand,  gravel. 

^Production  of  New  Idria  Mine  from  1858-1866;  yearly  details  not  obtainable,  though  New  Idria  began  operation  in  1850. 
^Estimated  output  of  Cerro  Bonito,  Monterey  and  Stayton  mines.  IS70-1S77;  yearly  details  concealed  under  heading  of 
"various  mjnes"  in  early  reports. 
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COUNTY.   1865-19Z4. 


Mineral  water 

Miscel- 
laneous 
stone  >, 
value 

Miscellaneous  and  unapportioned 

Gallons 

Value 

Amount 

Value 

Substance 

58  tons 

$2,280 

Antimony. 

$19,000 
6.000 
2,638 

•17,500 

'25,240 
13.000 

•12,794 
22,000 
23,200 
16.500 
64.994 
23.000 
48,661 
63,220 
83,709 
94,243 

107.558 
83.232 

119,500 

110,630 

155,000 
155,250 
101,148 

103,295 

164.300 
207,250 
269,334 

259,805 
424,854 
269,369 

5.000 

$300 
100 
450 
500 

3.750 
125 
150 
400 

2  tons 

70 

Antimony 

900 
1,000 

45  tons 
19  tons 
100  tons 

135 
380 
100 

Coal. 

Asphalt. 

Limestone. 

206  tons 

2,472 

.Asphalt. 

500 
3,120 
2,600 
2.600 
1.560 
1.400 
1,540 
1.240 
4.500 

280 

300 

26.000 
3.120 

3,600 

26.000 

7.000 

700 

1,200 

« 

16,500 
130,000 

Unapportioned.  1900-1909. 

260  M. 
2.500  tons 

1,560 

9,500 

335 

25,515 

526 

59,245 

15,000 

7,000 

20,625 

48,060 

124,456 

24,500 

418,687 

57,750 

921.082 

1,116,759 

1         30,100 
/    1,504,343 

1,853,049 

1,554,476 

Brick. 
Dolomite. 
Other  minerals. 

1    i.lODtons 

Dolomite. 

Antimony  and  mineral  water. 

1    7,000  tons 

130  tons 

5.000  tons 

5,340  tons 

Dolomite. 
Chromite. 
Dolomite. 
Magnesite. 

7,000  tons 

Dolomite. 

18,000  tons 

Dolomite. 

6,650  tons 

water,  quiclisilver. 

Dolomite. 

Asbestos,  cement,  magnesite,  mineral  water,  quick- 
silver. 

water,  quicksilver. 

water. 

«128,720 

$25,415 

$3,066,224 

$7,944,505 

♦Includes  bituminous  rock. 

^Flasks  of  75  pounds  since  June,  1904;  76Jj  pounds  previously 

BSee  under  'Unapportioned.' 
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ANTIMONY. 

The  world  consumption  of  antimony  is  comparatively  small,  being 
less  than  2^^^  of  the  consumption  of  copper,  zinc  and  lead.  Normally 
the  price  of  antimony  is  about  the  same  as  that  of  lead  and  most  of 
the  time  below  that  of  copper,  but  the  antimony  market  is  recognized 
as  one  of  the  most  unstable  of  any  of  the  metaLs.  From  an  average 
price  of  6  to  7i  cents  per  lb.  from  190S  to  191-1  it  advanced  to  40  cent« 
a  lb.  in  1916.  due  to  the  "World  War  demand.  Prices  gradually  declin 
from  the  high  of  1916  to  an  average  of  4.96  cents  a  lb.  in  1921.  Sin 
1921  the  market  has  improved,  becoming  quite  active'  in  1924,  and  during 
the  last  quarter  of  1925  the  metal  was  quoted  at  24^  cents  a  lb.  Present 
quotations  (March.  1926)  are  lS|-20^  cents.  On  account  of  the  small 
amount  of  antimony  used  in  alloying  with  other  metals  consumers  are 
not  greatly  concerned  about  the  price  they  pay,  and  a  steady  fair  price 
would  be  much  more  advantageous  to  producers  than  the  widely  fluctuat- 
ing prices  of  the  last  20  years. 

There  was  a  small  production  of  antimony  from  San  Benito  County 
during  the  period  of  high  prices  in  1916,  1917  and  1918.  Since  then 
there  has  been  no  activity  until  the  present  year.  All  of  the  deposits 
are  situated  in  the  Stayton  district  (originally  mined  for  quicksilver) 
on  Antimony  Mountain,  in  the  northeastern  corner  of  the  county  but 
also  extending  over  into  Merced  County. 

There  appear  to  be  at  least  three  distinct  lines  of  croppings  that 
carry  the  antimony.  The  ore  is  stibnite,  which  occurs  in  lenses  in  a 
brecciated  siliceous  gangue,  classified  by  different  writers  as  trachyte, 
asperite  and  rhyolite. 

Some  of  these  deposits  were  located  as  mining  claims  and  others  are 
on  patented  lands  not  held  under  the  mining  laws.  They  have  been 
described  in  earlier  reports  under  various  mine  names,  including  Appeal 
!Mine,  Florence  Mine  Group.  French  Antimony  Mine.  Gleason  iline, 
Eip  Van  Winkle  Mine.  Shriver  Mine,  and  others.  At  the  present  time 
the  deposits  within  San  Benito  County  are  all  on  lands  (ranches)  that 
have  passed  into  private  ownership  and  none  of  them  are  held  as 
mining  claims. 

The  owners  of  these  ranches  are :  T.  H.  French,  of  Hollister.  who 
holds  part  of  Sees.  19,  20,  21,  28.  29.  31,  and  32.  and  all  of  Sec.  30.  T. 
11  S.,  E,  7  E. :  Wilev  Gamer,  of  Hollister.  whose  holdings  include  the 
E*  of  Sec.  6  and  pai-t  of  Sees.  7  and  8.  T.  12  S..  R.  7  E.:  R.  B.  Knox, 
of  San  Francisco,  part  of  Sec.  8,  and  all  of  Sec.  5.  T.  12  S..  E.  7  E. 

Davis  Antinwny  Lease.     At  the  beginning  of  1925  Mr.  J.  0.  Davi^ 
1770  Arch  Street,  Berkeley,  secured  a  lease  on  the  entire  Knox  holding  v 
which  include  the  Stayton  Antimony  Mine  (Stayton  Quicksilver  Min-- 
first  located  in  1870. 

All  ore  which  had  been  previously  mined  and  was  lying  on  the  dumps 
was  shipped  out  and  Davis  then  began  the  systematic  prospecting  of 
the  outcrops  and  ledges  on  the  two  mineralized  zones  trending  across 
the  property  in  a  direction  about  X.  10^  W.  In  doing  this  work 
several  tons  of  high-gi-ade  stibnite  have  been  segregated.  Good  ore  was 
uncovered  at  7  or  8  points  on  the  ledges  and  a  new  lens  was  discovered 
near  the  south  end  of  the  property.  The  development  has  been  sufficient 
to  show  that  stibnite  probably  occurs  in  lenses  of  undetermined  size, 
but  more  or  less  continuous,  throughout  the  several  thousand  feet  of 
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ledge  matter.  None  of  the  prospect  trenches  and  holes  are  over  a  few 
feet  in  depth,  but  a  large  part  of  the  ore  expo.sed  could  be  readily  hand- 
sorted  to  a  .shipping  product  and  much  additional  low-grade  ore  exists. 
The  property  is  favorably  located,  being  only  15  miles  from  HoUister 
by  good  mountain  road  with  down-hill  haul  to  the  railroad. 

On  the  Wiley  Garner  Property,  adjoining  the  Davis  lease  on  the 
west,  considerable  work  has  been  done  on  a  lens  which  strikes  north- 
west. About  10  tons  of  50%  .stibnite  was  shipped  from  surface  work- 
ing years  ago.  In  1915  Day  and  Underwood,  of  Hollister,  drove  a 
tunnel  10  feet  below  the  upper  workings  and  uncovered  about  three 
feet  of  nearly  solid  stibnite  crystallized  in  fine  needles.  A  shaft  wa.s 
later  sunk  14  feet  and  a  short  drift  at  this  level  shows  considerable  anti- 
mony, indicating  that  this  lens  is  of  fair  size.  A  number  of  surface 
showings  have  also  been  noted  at  other  points,  but  they  are  mostly  low 
grade.  At  one  locality  on  Sec.  7,  however,  evidently  an  old  prospect 
hole,  some  high-grade  coarsely-crystalline  stibnite  was  recently  found. 
No  work  is  being  done  on  the  Garner  holdings,  but  negotiations  are 
under  way  which  may  lead  to  renewed  operations  here,  either  in  con- 
junction with  the  adjoining  Davis  lease  or  independently. 

No  work  is  being  done  on  the  French  Ranch,  which  also  contains 
portions  of  the  mineralized  ledges  crossing  the  Knox  and  Garner 
holdings. 

On  the  Ra.nclw  Sa/nta  Ana  y  Quien  Sabe  four  miles  south  of  Antimony 
Peak  croppings  of  high  grade  stibnite  have  been  reported,  but  there 
has  been  no  attempt  to  develop  them.  Owners,  De  Laveaga  Estate, 
Hollister,  Cal. 

Bibl:  State  Mineralogist's  Reports  VIII,  p.  485;  X,  p.  516;  XI, 
p.  371 ;  XV,  pp.  622-624.  Bull.  38,  p.  260.  Preliminary  Report 
No.  5. 


On  the  ."southwest  slope  of  Sampson  Peak  and  extending  down  Clear 
Creek  toward  Hernandez  in  the  eastern  part  of  T.  18  S.,  R.  11  E.,  there 
is  a  broad  belt  of  serpentine  which  contains  in  places  considerable 
chr}'sotile  asbestos. 

San  Benito  Asbestos  Company.  This  company  was  organized  in 
1925,  succeeding  the  California  Asbestos  Mining  Company.  Norris  K. 
Davis,  400  7th  Street,  San  Francisco,  president.  The  property  com- 
prises six  claims  having  a  total  area  of  120  acres  situated  in  Sees.  10 
and  15,  T.  18  S.,  R.  11  E.,  at  an  elevation  of  3000  feet.  The  local 
address  is  Hernandez  and  there  is  a  fair  road  following  Clear  Creek 
from  there  to  the  mine.  The  distance  is  appi'oximately  equal  from  the 
mine  to  King  City  on  the  west,  or  southeast  to  Coalinga,  the  nearest 
railroad  points,  it  being  about  35  miles  either  way. 

The  asbestos  fiber  varies  from  knife  blade  to  J-inch  in  length.  It 
occurs  as  veins  and  seam  filling  in  the  serpentine  which  is  here  con- 
siderably broken  and  shattered  and  quite  soft  in  places.  Mining  is 
by  open  cut  with  hand-drilling  and  blasting.  The  crude  material  is 
trammed  to  the  fiberizing  mill  in  cars,  where  it  is  crushed  and  the 
asbestos  fiber  fluffed  and  separated.  More  than  two  years  were  spent 
in  perfecting  the  mill  which  is  constructed  according  to  original  plans 
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of  Mr.  Davis  and  is  patented.  The  final  separation  is  by  air.  As  the 
material  has  to  be  dry  for  proper  milling,  and  artifieial  drying  is  not 
used,  the  mill  can  only  be  operated  in  the  dry  si'ason.  Electric  power 
is  used,  funiished  by  the  Coast  Valleys  (ias  and  Electric  Company.  At 
the  time  of  visit  no  milling  was  being  done,  but  one  man  was  employed 
at  the  mine.  The  fini.shed  product  is  packed  in  125-lb.  sacks.  The 
finely  ground  serpentine  and  dust  which  is  carried  by  a  conveyor  to 
the  dump  has  a  consistency  similar  to  low-grade  ground  soapstone  and 
would  probably  have  some  value  as  a  mineral  filler  if  close  to  a  market. 

Other  DciMsits.  At  two  or  three  other  points  along  Clear  Creek  and 
south  of  it,  desultory  prospecting  for  asbestos  has  been  carried  on  but 
nothing  particularly  encouraging  has  been  opened  up. 

Bibl:  State  Mineralogist's  Report  XVIII,  p.  214. 


Asbestos  flbei  iziiig  mill  of  San  Benito  Asbestos  Company,  San  Benito  County. 


ASPHALT  AND  BITUMINOUS  ROCK. 

Asphalt  has  been  commercially  produced  in  a  small  way  in  the  past 
from  a  portion  of  a  deposit  of  bituminous  rock  situated  in  Sees.  32 
and  33,  T.  17  S.,  R.  8  E.,  10  miles  northeast  of  Metz. 

Mathews  Quarry.  A  small  quarry  in  bituminous  sandstone  at  this 
locality  is  owned  by  John  Mathews  of  King  City  but  it  has  been  idle 
for  a  decade  or  more  and  on  account  of  the  small  size  of  the  deposit 
and  distance  from  the  railroad  it  is  of  little  economic  importance. 

Another  outcropping  of  asphaltum  found  on  the  Rancho  El  Galiilan, 
about  two  miles  southwest  of  old  Mission  Portland  Cement  Company's 
quarries  near  San  Juan  Bauti.sta,  was  discovered  and  pro.spected  by 
H.  V.  Underwood  of  Hollistor  a  few  years  ago,  but  the  occurrence 
proved  to  be  superficial. 

Bibl:  State  Mineralogi-st 's  Reports  XV,  p.  624;  XVIII,  p.  214. 
U.  S.  Geological  Survey  Annual  Report  XXII,  Part  I,  p.  409. 
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The  only  known  occurrence  of  barite  iu  the  county  is  on  Gabilan 
(Fremont)  Peak.  The  main  body  which  was  mined  out  between  1915 
and  1920  was  on  the  Monterey  County  side  of  the  line  near  the  summit. 


ve  Sons'  Memorial  Marker  and  base  of  flag  pole  on  summit  of  Gabilan 
(Fremont)  Peak.  Barite  is  found  within  a  tew  hundred  feet  of  this  point 
on    Monterey-San  Benito    County  line.      Elevation   3169   feet. 


I'lant  of  Old  Mission  Portland  Cement  Company,  San  Juan  Bautista,  .--  i  i    i.   in  i 
County.      Photo  by  courtesy  of  the  company. 

It  had  a  width  of  six  feet,  length  of  about  sixty  feet  and  was  enclosed 
iu  limestone  walls.  The  barite  mined  here  was  high-grade,  coarsely 
crystalline  and  white  grinding.     A  small  lens  was  also  mined  on  the 
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northern  side  of  the  summit  in  San  Benito  County  and  it  is  possible  that 
close  search  would  uncover  other  bodies.  It  is  twelve  miles  by  fair  road 
from  San  Juan  Bautista  to  the  summit  of  the  peak  which  has  an  alti- 
tude of  3169  feet. 

Bibl:  State  Mineralogist's  Reports  XV,  p.  624;  XVIII,  p.  214. 

CEMENT. 

At  the  present  time  Portland  cement  is  the  most  valuable  individual 
mineral  product  of  San  Benito  County.  The  output  comes  from  a  single 
plant  which  began  operating  in  1918. 

Old  Mission  Portland  Cement  Company.  Wm.  F.  Humphrey,  presi- 
dent; J.  A.  McCarthy,  vice  president  and  general  manager;  C.  B.  Flick, 
Secretary ;  F.  F.  Parker,  plant  superintendent.  Home  office,  715  Stand- 
ard Oil  Building,  San  Francisco.  The  company's  plant  which  is  one  of 
two  in  the  state  using  the  'wet  proce.ss'  of  manufacture  of  Portland 
cement  is  situated  at  San  Juan  Bautista.  Operations  began  in  1918 
and  have  been  continuous  ever  since.  The  chief  raw  materials  used, 
limestone  and  clay,  are  obtained  on  the  company's  property  adjacent 
to  the  plant  site,  their  holdings  comprising  approximately  2000  acres 
owned  outright  and  mineral  rights  on  11,000  acres  additional.  Gypsum 
which  represents  3%  of  the  raw  material  consiimed  is  obtained  from 
Gerlach,  Nevada. 

The  present  limestone  (piarry  is  3^  miles  from  the  plant  and  the 
clay  deposit  about  the  same  distance  up  San  Juan  Canyon,  but  at  a 
lower  elevation.  On  account  of  the  natural  composition  of  the  limestone 
only  a  comparatively  small  amount  of  clay  is  mined. 

At  the  limestone  quarry  Jaekhammer  air  drills  are  used  and  after 
blasting  the  rock  is  loaded  by  steam  shovel  into  4i-yard  cars  and  hauled 
by  a  gasoline  locomotive  three-cjuarters  of  a  mile  to  loading  bunkers. 
From  these  bunkers  the  limestone  is  conveyed  by  a  surface  tram  1300 
feet  long  with  a  vertical  drop  of  700  feet  to  the  lower  bunkers  from 
which  it  is  taken  by  train  to  the  plant. 

Both  the  limestone  and  clay  are  delivered  to  the  plant  in  trains  of 
44-yard  cars  of  36"  gauge  by  a  20-ton  oil-burning  steam  locomotive. 
The  cars  dump  into  a  hopper  feeding  a  No.  8  K  Gates  gyratory  crusher. 
The  material  then  goes  to  a  No.  5  Jumbo  Williams  mill  which  dis- 
charges to  a  24"  belt  conveyor  delivering  to  two  storage  piles.  From 
storage  the  material  is  delivered  by  belt  conveyor  to  three  raw  wet- 
grinding  7'  X  9'  ball-mills.  Discharge  from  raw  ball-mills  is  taken  by 
screw  conveyor  and  elevator  to  a  raw  tube-mill  feed  tank  which  feeds 
five  6'  X  22'  raw  tul)e-mills.  Tube-mill  discharge  passes  by  screw  con- 
veyor to  mixing  chambers,  thence  by  a  3"  centrifugal  pump  to  concrete 
slurry  storage  silos.  A  6"  centrifugal  transfer  pump  delivers  the  slurry 
to  two  20'  deep  by  28'  diameter  concrete  Dorr  mixing  tanks  equipped 
with  Dorr  agitators.  From  the  Dorr  mixing  tanks  2"  centrifugal  pumps 
deliver  the  slurry  to  four  kiln  feed-boxes  from  which  it  is  delivered 
by  slurry  feed-wheels  to  the  feed  pipes  of  the  kilns.  There  are  four 
7'  X  150'  oil-fired  rotary  kilns  which  discharge  to  four  6'  .x  50'  revolv- 
ing coolers.  The  burned  and  partly  cooled  clinker  is  taken  from  the 
coolers  In-  pan  conveyor  and  delivered  to  a  concrete  clinker  pit 
20' X  20' X  15'  deep.  A  monorail  conveyor  with  1^-yard  bucket  trans- 
fers the  clinker  from  the  pit  to  ground  storage.     The  same  monorail 
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bucket  transfers  tlie  clinker  from  storage  to  the  clinker  ball-mill  feed 
bin.  If  reciuired,  on  account  of  getting  wet  in  storage,  the  clinker  is 
bv-passed  to  a  dryer  bin.  pa.ssed  through  a  dryer  and  then  delivered  by 
elevator  to  the  clinker  ball-mill  feed  bin.     The  clinker  ball-mill  bin 


.Steinbeck  Quarry,  looking  east.  Locomotive  and  cars  from 
Marble  Falls  Quarry.  Old  Mission  Portland  Cement 
Company,  San  Juan  Bautista.  Photo  by  courtesy  of 
the  company. 

discharges  to  a  pan  conveyor,  where  gypsum  from  the  gypsum  bin  is 
added,  thence  it  is  taken  by  elevator  and  drag  conveyor  to  the  finish 
ball-mill  feed  bin.  The  discharge  from  the  finish  ball-mill  passes  to  an 
elevator  discharging  to  an  electric  Hum-mer  screen.  The  screen  over- 
size is  returned  to  the  ball  mill,  the  undersize  passing  by  screw  con- 
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veyor  to  the  finish  tube-mill  feed  bins.  There  are  five  6'  x  22'  finish 
tube-mills,  the  finished  product  from  these  mills  passes  by  screw  con- 
veyor and  then  by  an  elevator  and  conveyor,  or  a  cement  pump  (air), 
to  concrete  cement-storage  silos.  There  are  eight  circular  silos  20' 
in  diameter  by  69'  high;  eight.  21'  in  diameter  by  69'  high  and  three 
star  bins.  From  the  storage  silos  the  cement  is  drawn  by  screw  con- 
veyors, then  elevated  and  delivered  to  four  bins  feeding  four  Bates 
packers  from  which  the  sacked  cement  is  transferred  by  conveyor, 
automatically  counted,  and  delivered  to  railroad  cars  for  shipment. 

The  entire  plant  is  of  concrete  and  .steel  construction  and  electrically 
operated,  power  being  furnished  by  the  Pacific  Gas  and  Electric  Com- 
pany. Equipment  includes  all  modern  de^^ces  for  the  control  of  opera- 
tions and  production  of  the  highest  quality  product.  The  California 
Central  Railroad,  a  standard-gauge  line  8  miles  in  length  controlled  by 
the  company,  connects  the  plant  with  the  Southern  Pacific  main  coast 
line  at  Chittenden.  The  plant  has  a  daily  capacity  of  2300  barrels 
of  cement  and  175  men  are  emplo3'ed. 

Bibl:  State  Mineralogist's  Reports  XY.  pp.  626-630:  XYIII,  pp. 
215,  218. 

CHROMITE. 

No  large  deposits  of  chrome  ore  have  been  found  in  San  Benito 
County,  although  the  mineral  occurs  abundantly  in  the  extensive 
serpentine  area  lying  south  of  Idria,  as  smaU  float  and  boidders. 
Xatural  erosion  of  the  serpentine  has  concentrated  this  mineral  in  the 
ravines  and  stream  gravels.  Several  carloads  of  the  larger  masses  of 
chromite  thus  concentrated,  were  gathered  and  shipped  out  as  early 
as  1875. 

In  1917  various  individuals  living  in  that  section  collected  small 
lots  of  chrome  ore.  some  of  whicli  were  sold  to  ore  buyers  and  some 
still  remains  piled  at  various  points.  Most  of  it  went  out  via  ilendota, 
but  a  little  was  shipped  through  Coaliuga,  King  City  and  Hollister. 
One  lot  seen  at  the  Aurora  Quicksilver  ^Mine  appeared  to  be  of  very 
good  quality. 

Jose  Tirade,  Hernandez.  California,  has  a  claim  in  this  area  on 
which  there  is  said  to  be  a  good-size  lens  of  chromite.  It  is  adjacent  to 
a  road,  but  is  idle  as  are  all  other  chrome  mining  activities  in  the' 
county  at  the  present  time. 

Bibl:  State  Mineralosrist 's  Reports  IV,  p.  136;  VI,  pt.  I.  p.  100; 
VIII.  pp.  483,  490;  XV,  p.  630.     Bull.  27,  p.  126;  Bull.  38,  J 
pp.  269,  362;  BuU.  76,  p.  166.     U.  S.  Geol.  Survev  Bull.  603, 
p.  208. 

CLAY. 

The  larger  valleys  of  San  Benito  River  and  its  tributaries  and  the 
surrounding  foothills  undoubtedly  contain  exten.sive  deposits  of  clay, 
some  of  which  may  prove  to  be  valuable  for  industrial  purposes. 

Dr.  J.  M.  O'Dannfll  of  Hollister  owns  a  deposit  along  Bird  Creek, 
three  miles  south  of  Hollister.  The  bed  is  exposed  for  a  considerable 
depth  in  several  of  the  gulches  and  a  well  was  sunk  80  feet  without 
reaching  the  undei'lying  rock.     The  clay  is  light  grey  in  color,  very 
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plastic  and  without  grit.  It  burns  to  a  chen-y  red  and  is  said  to  be 
suitable  for  pottery  use. 

The  Alpine  Quicksilver  Mining  Company  in  1915  burned  about 
260,000  brick  in  field  kilns  on  lower  Clear  Creek  near  Hernandez  for 
use  in  building  their  reduction  furnace.  The  clay  was  dug  locally. 
Some  of  these  brick  still  remain  along  the  road  and  appear  to  be  of 
good  quality. 

M.  A.  Martin  formerly  of  Hollister  located  some  clay  which  Imrns 
white  or  nearly  white  near  the  head  of  Willow  Creek  in  T.  15  S.,  R. 
6  E. 

H.  V.  TJndenvooel  of  Hollister  has  submitted  samples  of  plastic  clay 
of  fairly  high  alumina  content  found  at  several  points  in  the  county. 

There  is  a  deposit  of  clay  containing  considerable  sandy  material 
on  the  C.  H.  Ahhe  Ranch  12  miles  south  of  Paicines  on  the  Idria  road. 
This  clay  fuses  at  a  rather  low  temperature  but  does  not  crack  or  swell. 
It  appears  to  be  on  the  order  of  an  impure  niontmorillonite.  The 
bed  stands  practically  vertical  and  cuts  across  a  ridge  from  top  to 
bottom.  The  spring  mentioned  under  'Mineral  Water,'  on  the  Abbe 
property  issues  near  the  base  of  this  clay  bed. 

A  white  knolinized  rock  that  slowly  breaks  down  in  water  forming 
a  slightly  plastic  clay  with  a  comparatively  low  fusing  point  is  exposed 
in  a  cut  along  the  San  Benito  road  about  18  miles  south  of  Tres  Pinos. 
This  variety  of  clay  could  probably  be  utilized  in  the  ceramic  industries. 
It  is  undeveloped. 

W.  T.  Maecler,  554  66th  street,  Oakland,  California,  has  submitted 
a  sample  of  siliceous  clay,  possibly  a  fire  clay,  from  the  Bitterwater 
.section.    Undeveloped. 

There  has  been  no  commercial  output  of  clays,  as  such,  in  the  county, 
and  the  only  clay  material  being  utilized  at  the  present  time  is  that 
mined  by  Old  Mission  Portland  Cement  Company  for  the  manufacture 
of  cement  at  their  plant  at  San  Juan  Bautista. 

The  clay  resources  of  the  county  have  not  as  yet  been  fully  ascer- 
tained or  closely  investigated.  Additional  data  will  lie  contained  in 
a  new  bulletin  to  be  issued  by  the  Bureau  on  the  Clay  Resources  of  the 
State,  which  is  now  in  course  of  preparation  by  the  author,  Mr.  W.  P. 
Dietrich,  Ceramic  Engineer. 

Bibl:  State  Mineralogist's  Report  XV,  p.  630.     Bull.  3S,  p.  226. 
Preliminary  Report  No.  7,  p.  91. 


Coal  prospects  have  been  noted  at  many  points  in  the  sedimentary 
rocks  of  the  county,  but  at  only  a  few  places  have  important  deposits 
been  opened  up.  Lignite,  some  of  which  is  of  the  .iet  variety,  and  sub- 
bituminous  and  bituminous  coal  occurs,  and  the  deposits  are  of  such 
size  in  a  few  cases  as  to  rank  among  the  best  in  the  state.  Although 
distance  from  transportation  has  handicapped  their  profitable  exploi- 
tation, there  can  be  no  doubt  as  to  the  potential  value  of  the  coal  in 
this  county. 

The  only  deposits  that  have  been  developed  to  any  extent  are  the 
Mascovich  mine  and  that  of  the  San  Benito  Coal  Mining  Co..  both  in  the 
southern  end  of  the  county. 


230  REPORT  OF  STATE  MINERALOGIST. 

Mascovich  Coal  Mine  (formerly  Traffon  Mine).  Owiier,  N.  P. 
Mascovich,  Rt.  A,  Box  19,  Gilroy.  California.  The  mine  is  situated  near 
the  head  of  Jame.s  Creek  at  an  elevation  of  2300  feet,  in  See.  21.  T.  17 
S.,  R.  10  E.  It  was  fii"st  opened  by  Trafton  in  1870.  He  drove  one 
shaft  on  the  vein,  but  only  made  a  small  production,  after  which  the 
mine  laid  idle  for  many  years.  Abont  1907  it  was  taken  under  lease 
by  the  Monterey  Coal  Co.  This  company  did  some  work  in  the  old 
shaft  and  also  put  do^Ti  another  to  a  depth  of  70  feet.  The  mine  was 
equipped  with  a  steam-boiler,  engine  and  hoist,  usina:  coal  from  the 
mine  for  fuel.  Their  operations  were  not  a  financial  sueeess,  however, 
and  the  mine  reverted  to  the  owner.  Mascovich  continued  the  shaft 
started  by  the  Monterey  Coal  Co.  to  an  incline  depth  of  158  feet.  He 
also  drove  a  tunnel  80  feet,  connecting  with  the  bottom  of  the  shaft  for 
drainage  purposes,  but  this  tunnel  is  bulkheaded  and  the  water  allowed 
to  stand  in  the  shaft.  At  the  time  of  visit  it  was  within  20  feet  of  the 
collar.  Another  cross-cut  tunnel  wa.s  started  250  feet  lower  down  the 
hillside,  wliich  will  give  about  500  feet  of  backs  if  continued  until  it 
taps  the  vein. 

The  coal  vein  outcrops  plainly  along  the  hillside  where  it  can  be' 
i-e'adily  traced  for  1200  feet.  The  strike  is  nearly  north  and  the  dip 
37°  to  40*^  W.  Underlying  the  coal  is  a  thin  stratum  of  bituminous 
sandstone,  below  which  is  a  heavy  bed  of  dark  grey  sandstone.  The 
roof  is  shale,  overlain  by  10  feet  of  sandstone.  Above  this  there  is 
another  6"  to  8"  vein  of  coal,  ovel-laiu  by  alternate  strata  of  shale  and 
sandstone  with  some  conglomerate. 

The  shaft,  which  is  5'  by  8'  in  cross-section,  with  an  inclination  of 
37i°,  is  sunk  directly  on  the  vein.  "Where  the  coal  is  exposed  above 
the  water  level  it  is  standing  perfectly,  and  there  are  no  signs  of  dis- 
integration or  softening  deeper  than  one-half  inch  from  the  surface, 
although  it  has  been  standing  exposed  to  the  air  for  years.  Analyses 
show  the  coal  to  contain  54%  fixed  carbon  and  to  have  a  heat  value  of 
13,220  B.  t.  u.  or  7345  calories.  It  no  doubt  compares  favorably  with 
any  other  coal  in  the  state,  and  the  thickne-ss  of  the  vein  and  its 
position  with  reference  to  the  proposed  lower  tunnel  would  permit 
cheap  mining.  All  equipment  except  the  boiler  has  been  removed 
since  the  la.st  work  in  1913,  and  the  upper  end  of  the  i-oad  has  not 
been  kept  in  repair,  but  a  car  may  still  be  driven  to  within  one-quarter 
mile  of  the  workings.  As  a  solution  of  the  transportation  problem,  it 
has  been  suggested  that  powdered  coal  for  industrial  plants  might  be 
produced  at  the  mine  and  transported  by  pipe-line  to  the  nearest 
railroad  point  2"2  miles  distant,  using  air  as  the  carrying  medium. 

San  Benito  Coal  Mining  Co.  John  J.  Shoo,  president,  542  Lake- 
shore  Boulevard,  Oakland ;  Earle  D.  White,  secretary  and  trea.surer. 
Bank  of  Italy  Building.  Oakland.  The  deposit  owned  by  this  com- 
pany was  discovered  about  20  years  ago  and  some  coal  was  mined  and 
sold  to  the  New  Idria  Quicksilver  ilining  Co.  Since  that  time  the 
mine  remained  idle  and  the  workings  flooded  until  taken  over  by  the 
present  company  in  August.  1921. 

The  property  comprises  280  acres  of  patented  land  and  other  hold- 
ings on  Larious  Creek  near  the  Ashhurst  Ranch  in  T.  17  S..  R.  11  E.. 
in  the  Xew  Idria  district.  Mendota,  the  nearest  railroad  point,  is  33 
mile's  distant.     Llanada  is  the  local  post  ofiRce. 
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The  mine  was  equipped  with  a  gas  engine  and  blower,  track,  cars, 
and  hand  tools,  and  development  began  in  1922.  Work  has  been 
carried  on  intermittently  during  the  past  several  years,  but  there  has 
been  no  commercial  production  to  date,  and  the  mine  is  at  present 
shut  down. 

The  coal  so  far  exposed  is  sub-bituminous  in  character  and  occurs 
in  veins  from  2J  to  7^  feet  in  thickness  between  sandstone  walls. 
Three  veins  are  known  and  have  been  traced  for  several  miles  on  the 
surface.  A  tunnel  200  feet  in  length  cuts  a  vein  6  feet  wide  at  a 
depth  of  70  feet  from  the  surface,  and  another  tunnel  about  700  feet 
in  length,  one  mile  distant,  has  cut  the  first  vein.  The  coal  dips  at 
an  angle  of  60°  to  70°.    An  analysis  shows  the  following  content : 

Per  cent 
Moisture    8.6 

Volatiles  (including  sulphur  2.58%) 49.5 

Fixed   carbon    3G.C 

Ash    5.3 

B.  t.  u.  10750 

Another  sample'  from  near  the  surface  analyzed  by  Smith,  Emery 
&  Co.,  August  16,  1921,  gave : 

Per  cent  I'er  cent 

As  received  Dry 

Moisture    :. 9.45 

Volatile   aud   combustible   matter 43.96  48.55 

Fixed   carbon    30.39  40.51 

Ash    9.90  10.94 

Sulphur  2.90% 

Calories    5514  0089 

B.  t.  u.    9925  10061 

Bibl:  State  Mineralogist's  Reports  IV,  p.  14;  V,  p.  104;  VI, 
p.  117;  VIII,  p.  483;  XI,  p.  372;  XII,  p.  61;  XIII,  p.  54; 
XV,  p,  631;  XVIII,  pp.  145,  146.  U,  S.  Geol.  Survey  Bull. 
431,  p.  243 ;  Bull.  585,  p.  29 ;  Bull.  603,  p.  209.  U.  S.  Bureau 
of  Mines  Bull.  22,  pp.  53,  396. 


There  is  no  recorded  output  of  copper  from  San  Benito  County, 
but  prospects  have  been  located  at  several  points  and  considerable 
development  work  has  been  done  at  various  times  beginning  in  the 
eighties. 

Antelope  Copper  Mine.  This  discovery  was  made  in  1887.  The 
mineralized  formation  appears  to  be  a  compact  fine-grained  sand- 
stone or  sandy  slate  impregnated  with  copper  and  iron.  The  dip  is 
to  the  southeast  but  the  strata  are  much  broken  and  disturbed.  The 
principal  mineralization  is  in  streaks  along  joint  planes  which 
occasionally  develop  into  nodules  and  pockets  of  good  ore'  carrying 
oxide  and  carbonate  of  copper  and  iron-oxide.  Some  of  this  ore  from 
which  the  sacks  have  rotted  away  is  still  lying  on  the  dump. 

The  early  workings  which  are  badly  caved  consisted  of  two  inclines, 
one  about  400  feet  in  length  running  a  little  west  of  south  and  appar- 
ently passing   through   and   then  continuing   below   the   mineralized 
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zone;  the  other,  about  40  feet  farther  down  the  hill,  -was  100  feet  in 
length  but  did  not  reach  the  ledge. 

The  property  was  abandoned  for  years  but  was  relocated  recently 
by  H.  T.  Underwood.  E.  A.  and  K.  W.  Mathews,  address  H.  T.  Under- 
wood. K.  F.  D.,  Hollister,  California.  They  have  located  three  claims, 
a  total  of  60  acres,  being  situated  in  See.  4,  T.  15  S.,  R.  9  E.,  25  miles 
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south  of  Tres  Pinos  and  not  far  from  the  Idria  road,  at  an  elevation  of 
2500  feet.  Juniper  and  oak  cover  the  hiUs.  There  are  springs  nearby 
and  a  little  water  seepage  from  one  of  the  mine  tunnels.  The  new 
owners  have  driven  an  incline  at  an  angle  of  about  10^  from  the  hori- 
zontal running  a  little  south  of  east  for  200  feet  and  this  incline  passes 
through  the  copper-bearing  formation  at  a  slight  angle  for  a  distance 
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of  approximately  60  feet.  A  winze  10  feet  deep  100  feet  in,  is  still  in 
the  ledge  matter  indicating  a  zone  of  mineralization  at  least  20  feet 
thick.  The  walls  of  this  working  are  covered  with  a  thin  scale  of  green 
chalcanthite,  a  hydrous  sulphate  of  copper  which  is  a  common  evapora- 
tion product  resulting  from  the  alteration  of  copper  sulphides.  Nodules 
and  bunches  of  oxidized  copper  minerals  also  occur  in  seams  in  the  rock. 
The  green  chalcanthite  may  be  scraped  from  the  walls,  and  carries  a 
high  percentage  of  copper  which  can  be  leached  out  by  water.  Chalcan- 
thite is  usually  an  iinimportant  ore  of  copper  but  it  is  probable  that 
some  copper  could  be  prochiced  here  by  a  simple  acid  or  water  leaching 
process.     Idle  except  for  assessment  work. 

Copper  Mountain  Mining  Compamtj,  F.  H.  Melville,  president,  eon- 
trolled  for  many  years  a  large  property  at  the  Palisades  and  Pin- 
nacles, San  Benito  Coimtv.  Their  holdings  included  26  lode  claims; 
also  the  SE^,  Sec.  33,  T.  16  S.,  R.  7  E ;  the  NWJ  of  SWJ- ;  SWi  of  KWi 
and  Ni  of  NW^,  Sec.  34,  T.  16  S.,  R.  7  E.,  covering  townsite,  millsites 
and  water  right. 

The  claims  cover  a  mineralized  zone  mainly  in  coarse-grained 
granite  with  feldspar  predominating  in  many  places.  The  zone  is 
marked  in  places  by  iron  gossan  and  the  granite  is  more  or  less 
stained  with  copper  carbonate.  Chalcopyrite  is  rarely  visible  and 
some  gray  copper  mineral  has  been  noted.  Assays  were  said  to  show 
3%  copper  with  small  gold  and  silver  values.  Molybdenite  is 
sparsely  disseminated  in  the  gi-anite  in  places.  In  one  tunnel  a  lens 
of  feldspar  30  feet  in  thickness  was  cut. 

The  company  has  been  in  almost  continuous  litigation  with  various 
individuals  and  the  Department  of  the  Interior  over  the  question  of 
the  mineral  or  non-mineral  character  of  the  land,  on  account  of  the 
location  of  their  holdings  controlling  the  western  entrance  to  Pin- 
nacles National  Monument  and  the  desire  of  the  government  to 
develop  the  land  for  public  use. 

With  the  reported  recent  ousting  of  the  mining  company  from  all 
right  and  title  to  the  ground  by  decision  of  Land  Office  officials  and 
approval  by  the  highest  authority,  the  final  chapter  in  this  litigation 
appears  to  have  been  written  and  obviously  no  further  attempt  can 
be  made  to  develop  a  mine  here. 

Lewis  Creek  Claim.  Some  development  work  including  a  tunnel 
100  feet  in  length  was  done  on  a  claim  near  Lewis  Creek  in  Sees.  2,  3 
and  4,  T.  19  S.,  R.  10  E.,  about  20  years  ago,  but  no  ore  was  developed. 
Idle  for  years. 

DIATOMACEOUS   EAETH. 

No  deposits  of  this  material  have  been  developed  within  the  county 
although  several  occurrences  have  been  reported.  It  is  found  on  the 
Leoruird  Estate  in  Sec.  28,  T.  17  S.,  R.  8  E.,  and  on  adjacent  sections 
outcropping  in  rounded  knolls  for  a  distance  of  over  a  mile.  A 
deposit  has  also  been  noted  near  San  Benito  on  the  N.  D.  Page 
Property,  and  it  occurs  on  the  holdings  of  Thos.  Melendy  inter- 
stratitied  with  narrow  veins  of  gypsum  in  Sec.  28,  T.  17  S.,  R.  8  E. 
Metz,  the  nearest  railroad  station,  is  ten  miles  distant.  As  there  are 
large  deposits  of  diatomaceous  earth  in  other  counties  that  lie  adjacent 
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to  rail  or  water  transportation,  there  is  little  likelihood  of  any  imme- 
diate development  in  this  county. 

Bibl:  State  Mineralogist's  Report.s  XV,  p.  636:  XVIII.  p.  217. 

DOLOMITE. 

Dolomite  of  good  quality  is  associated  ■with  the  limestone  deposits 
in  the  foothills  of  the  Gabilan  Range,  in  the  Ciene'ga  district  south- 
west of  Hollister.  There  has  been  a  fairly  consistent  annual  pro- 
duction for  the  past  ten  years,  the  material  beiiig  used  mainly  for  the 
making  of  refractory  basic  Uniugs  in  open-hearth  steel  furnaces. 

Quarries  have  been  opened  up  and  production  has  come  from  the 
O'Hara  Raiwh  Deposit.  11  miles  southeast  of  Hollister;  from  the 
property  of  the  i^an   Beniio  Viveyards  Co..   10  miles  southeast  of 
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Dolomite  Quarry 


Cienega  Del  Gabilan  District,  San  Boiito  County,  operated 
by  A.  E.  Hamilton,  Hollister,  Cal 


Hollister;  from  the  adjacent  Leopold  Palmiag  Property  and  from  the 
E.  L.  Martiti  Ban<'h  Deposit.  8  miles  southwest  of  Hollister. 

Recently  one  of  the  larger  San  Francisco  consumers  has  acquired 
a  deposit  in  ilonterey  County  from  which  it  is  drawing  its  supply, 
and  this  action  has  etirtailed  production  from  the  San  Benito  quarries. 
At  the  present  time  only  one  deposit  is  being  worked. 

Hamilton  Quarry .  This  is  on  property  now  owned  by  3iIortimer 
Fleischhacker  of  San  Francisco,  but  formerly  a  portion  of  the  San 
Benito  Vineyards  Co's.  holdings.  A.  E.  Hamilton,  Hollister.  Cali- 
fornia, is  operating  it  under  a  lease  with  a  small  crew  of  men.  The 
dolomite  is  blasted  loose  after  hand-drUling,  or  broken  down  with 
bars  and  picks,  and  shoveled  into  .5-ton  trucks.  There  is  a  good  road 
to  HoUister  and  a  loading  platform  there  from  which  the  trucks 
dump  direct  to  railroad  cars.  About  one  car  every  three  days  is  now 
going    out.      Besides   operating   this   lease,    ilr.    Hamilton   owns   th^ 
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former  McBurney  Property  in  T.  14  S.,  R.  5  E.,  in  the  same  vieinity 
npon  whiL-h  both  limestone  and  dolomite  occur. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  633-636. 


The  discovery  of  a  new  gem  mineral  in  San  Benito  County  in  1907 
created  considerable  scientifie  interest  at  the  time  but  little  has  been 
accomplished  in  commercializing  the  product.  The  mineral,  which  was 
named  Beuitoite,  is  a  titano-silicate  of  barium  (BaTiSijO^).  It  is 
transparent,  the  color  varying  from  colorless  to  deep  blue ;  hardness 
6.5  and  sp.  gr.  3.64 — 3.65.  The  benitoite  occurs  with  natrolite  and 
neptunite  in  a  zone  of  narrow  veins  in  serpentine. 

Dallas  Mining  Company.  The  deposit  is  covered  by  two  patented 
mining  claims  owned  by  the  Dallas  Mining  Company.  R.  W.  Dallas, 
president,  Coalinga,  California.  They  are  in  Sec.  25,  T.  18  S.,  R.  12 
E.,  12  miles  southeast  of  Idria,  at  an  elevation  of  4600  feet. 

In  1920  the  mine  was  leased  to  the  San  Benito  Gem  Company,  B.  C. 
Suit,  president,  Hollister,  California,  but  the  propertv  has  remained 
idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  636.  Bull.  67,  p.  157. 
Bull.  Dept.  Geol.  Univ.  of  Cal,  Vol.  5.  pp.  149.  331.  U.  S.  Geol. 
Survev  Bull.  603,  p.  208.  Mineral  Resources  1909,  Pt.  II,  p.  742. 
Am.  Jour.  Sci.,  Vol.  27,  p.  398.    Science,  1908,  p.  616. 

GOLD. 

The  extent  of  the  comity 's  mineralization  is  emphasized  by  recording 
the  fact  that  gold  has  been  found  in  place  at  several  localities  in  suffi- 
cient quantity  to  encourage  the  expenditure  of  considerable  money  in 
carrying  on  prospecting  operations.  However,  all  such  attempts  have 
been  long  since  abandoned,  and  hope  of  commei'cially  producing  gold 
has  ended.  In  the  eighties  an  attempt  was  made  to  do  some  placer 
mining  in  the  Panoche  Valley,  but  nothing  was  accomplished. 

The  Chalone  Mine  and  Defiance  Mine  were  opened  b.v  Thos.  Flint  of 
Hollister  in  1890.  The  properties  were  situated  on  a  volcanic  ridge 
northeast  of  North  Chalone  Peak  in  Sec.  14,  T.  17  S.,  R,  7  E.  Some 
assays  as  high  as  $94  per  ton  were  obtained  here  and  numerous  samples 
.showed  from  $1  to  $5  per  ton.  A  tiumel  was  driven  in  540  feet  on  the 
Chalone  and  another  400  feet  on  the  Defiance  but  no  distinct  orebodies 
were  found,  the  gold  apparently  being  a  primary  constituent  of  the 
unaltered  country  rock.  On  account  of  the  discouraging  results  of  the 
work  the  properties  were  soon  after  abandoned. 

A  sample  of  andesitic  rock  taken  from  the  surface  at  a  point  3  miles 
south  of  the  above  workings  by  L.  H.  Day  of  Hollister  was  also  reported 
to  show  some  gold  content. 

Small  ledges  in  a  hill  on  the  Flint  Estate  in  San  Juan  Canyon,  west 
of  Hollister.  gave  samples  assaying  as  high  as  $25  to  $30  per  ton  and 
a  tunnel  300'  in  length  was  driven  here  but  only  narrow  stringers 
carrying  little  or  no  gold  values  were  found  at  depth  and  work  was 
abandoned  in  1896. 

Bibl:  State  Mineralogist's  Reports  VIII,  p.  490;  XII,  p  •>27  • 
XIII,  p.  318;  XV,  p.  637. 
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There  has  been  a  large  tonnage  of  gypsum  produced  in  San  Benito 
County,  some  of  which  undoubtedly  has  not  become  of  record.  Part 
of  the  output  was  also  credited  to  Monterey  County,  as  it  was  shipped 
from  King  City.  The  deposits  are  far  from  exhausted,  but  there  has 
been  no  activity  in  this  branch  of  mining  for  the  past  10  years. 

The  most  important  deposits  are  found  in  the  Topo  and  Bitterwater 
section  where  gyjDsum  beds  form  a  conspicuous  part  of  the  sediments 
that  mantle  large  areas.  Workable  deposits  are  mainly  of  the  massive 
grey  variety  in  the  form  of  gently  inclined  beds.  These  are  in  places 
several  hundred  acres  in  extent,  but  are  oft-eu  cut  into  smaller  residual 
hills  bv  erosion.  Some  development  work  has  been  done  on  deposits  in 
Sec.  5."  T.  19  S.,  K.  10  E. :  in  Sec.  32.  T.  IS  S..  R.  10  E. :  Sec.  1-5.  T.  18 
S.,  R.  9  E. :  Sees.  S  and  17.  T.  18  S..  R.  9  E. :  Sec.  11.  T.  18  S..  R.  10  E.. 
and  at  other  localities  in  this  region,  which  are  described  in  earlier 
reports  mentioned  in  the  bibliography. 

Lxjons  Gypsum  Co.  The  largest  output  has  come  from  quarries 
located  in  Sees.  8  and  17,  T.  18  S.,  R.  9  E..  13  miles  east  of  King  City. 
They  were  formerly  known  as  the  Dunne  G>T5sum  Quarries,  but  are 
now  controlled  by  the  Lyons  Gypsum  Co..  T.  tv.  G.  Lyons,  president. 
King  City.  Considerable  prodiiction  has  also  come  from  quarries  on 
the  Tannehill  Raneli.  12  miles  east  of  King  City  on  Bittei-water  road, 
which  were  leased  by  T.  W.  G.  Lyons. 

The   g\*psum   bed   on   the  Lyons   Gypsum   Company's   property 
covered  by  an  overburden  6  to  12  feet  in  depth,  which  was  remove 
with  2-horse  scrapers.     The  underlying  g\-psum  bed  averaged  six  fe 
in  thickness.     It  was  blasted  out  and  broken  in  liloeks  convenient  fo^ 
handling  and  hauled  to  King  City  for  shipment. 

Bibl:  State  Mineralogist's  Reports  VIIL  p.  490;  XIII.  p.  .504; 
XT,  pp.  638-639.    BuU.  38.  p.  287. 

iBO?r. 

Siirface  indications  of  iron  deposits,  both  hematite  and  magnetit 
have  been  noted  at  several  places  in  the  county,  but  none  of  them  ha\ 
been  developed. 

Hematite  eroppings  have  been  reported  in  Sec.  6.  T.  15  S..  R.  6  EJ 
two  miles  soiith  of  the  old  lime  kilns  of  the  Cienega  Lime  Co.  and  la 
miles  from  Tres  Pinos.  Indications  have  also  been  mentioned 
occurring  in  T.  17  S.,  R.  12  E.,  and  in  the  countiy  between  Staytoii 
and  Panoehe  Pass. 

There  is  a  small  iron  gossan  on  the  Antelope  Copper  Mine  claims 
See.  4,  T.  15  S.,  R.  9  E. 

Bibl:    State  Mineralogist "s  Reports  YIII.   p.  490;  XV.  p.   639^ 
Bull.  38,  p.  299. 

LIME  AND  LIMESTOXE. 

Massive  crystalline  limestone  of  good  quality,  suitable  for  the  manu^ 
facture  of  lime  and  cement  and  for  other  industrial  purposes,  outcrop 
prominently  along  the  Gabilan  R^uge  from  San  Juan  Bautista  to  ih.4 
region  around  Pine  Rock  in  T.  16  S..  R.  8  E. 
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This  limestone  is  in  part  dolomitic  and  in  places  deposits  of  pure 
dolomite  occur.  The  deposits  have  been  long  known  but  only  a  few  of 
them  have  been  developed  to  any  extent.  Lime  has  been  made  at 
several  places  in  the  past  and  some  of  the  old  kilns  are  still  standing, 
but  no  lime  has  been  burned  here  for  the  past  twenty  years.  The  only 
producing  quarries  at  the  present  time  along  this  belt  are'  those  of  the 
Old  Mission  Portland  Cement  Company  producing  limestone  for  their 
plant  at  San  Juan  Bautista.  and  a  dolomite  quarry  operated  by 
A.  E.  Hamilton  (see  under  dolomite). 

All  other  deposits  are  lying  idle  in  a  more  or  less  undeveloped  state 
although  there  has  been  some  changes  in  ownerships  since  former 
reports  were  issued. 

Henry  Coivell  Lime  and  Cement  Company,  No.  2  Market  St.,  San 
Francisco,  owns  1044  acres  of  land  containing  extensive  deposits  of 
limestone  in  Sees.  28,  29,  30  and  32,  T.  14  S.,  R.  6  E.,  and  Sees.  14 
and  24,  T.  14  S.,  R.  5  E.,  about  thirteen  miles  from  Tres  Pinos  in 
the  vicinity  of  Thompson  Creek.  About  26  years  ago  the  Cienega  Lime 
Company  operated  four  kilns  of  50-barrel  capacity  each  on  this  prop- 
erty, but  there  has  been  no  production  since  the  property  was  acquired 
by  the  present  owners. 

D.  F.  H.  McPhail,  Hollister,  California,  owns  245  acres  of  land  in 
Sees.  23  and  13,  T.  14  S.,  R.  5  E.,  14  miles  southeast  of  Tres  Pinos. 
A  tract  of  81  acres  in  Sec.  23  contains  a  particularly  bold  outcrop- 
ping, the  limestone  standing  up  possibly  150  feet  above  the  base  in 
places.  Various  analyses  have  shown  the  material  to  contain  96% 
CaCO^  and  from  2i%  to  4%  MgCOg.    The  property  is  for  sale'. 

D.  F.  H.  McPhail,  U.  G.  Harlan,  et  al.,  of  Hollister,  also  own  con- 
siderable acreage  in  Sees.  23  and  24,  T.  14  S.,  R.  5  E.,  containing 
limestone  and  on  which  lime  was  burned  at  one  time. 

Old  Mission  Portland  Cement  Companij.  This  company  owns  2000 
acres  and  the  mineral  rights  on  11,000  additional  acres  covering  their 
plant  site  and  limestone  deposits  in  the  Cienega  del  Gabilan  district 
near  San  Juan  Bautista   (see  under  Cement). 

San  Benito  Lime  Deposit.,  also  known  as  the  Connelly  and  Kruse 
limestone  deposit,  is  situated  in  Sec.  23,  T.  14  S..  R.  o'E.,  ad.jacent 
to  the  ilcPhail  holdings.  The  property  has  recently  been  purchased 
by  Hamilton.  Fontaine  and  Temple,  address  A.  E.  Hamilton,  Hollister, 
California,  or  Temple  and  Hamilton,  1st  and  Santa  Clara  Streets,  San 
Jose.  California. 

The  new  owners  contemplate  installation  of  kilns  and  production  of 
lime  in  the  near  fixture. 

Bibl:  State'  Mineralojrist's  Reports  VI,  pp.  28,  29;  VIII,  p.  488; 
XII,  p.  393;  XIII.  p.  629;  XV,  pp.  626,  633,  640;  XVIII,  pp. 
217.  218.     Bull.  38.  p.  76. 

MAGNESITE. 

Production  of  magnesite  began  in  1917  in  San  Benito  County.  The 
deposits  so  far  developed  are  all  in  Sees.  34,  35  and  36.  T.  17  S.,  R. 
11  E.,  on  a  high  spur  running  westerly  from  Sampson  Peak  and  lying 
between  two  forks  of  Larious  Creek  at  an  elevation  of  3900  feet. 
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Sampson  Magnfsite  Mine  (Maltby  No.  3  Min^)  comprises  21  claims. 
It  is  equipped  with  a  rotary  kiln  and  aerial  tram  5000  feet  in  length 
for  delivering  the  ore  from  the  mine  on  top  of  the  ridge  to  the  furnace. 
It  is  being  operated  under  lease  by  C.  S.  Maltby,  Humboldt  Bank 
Building,  San  Francisco,  and  ranks  as  one  of  the  state's  important 
producing  properties. 

Superior  Magncsite  Co.,  organized  by  H.  A.  Palmer,  et  al.,  of  Holly- 
wood, has  acquired  the  Standard  Group  of  11  claims  adjoining  the 
Sampson  Peak  Mine,  and  are  installing  machinery  for  operating.  As 
the  magnesite  mining  industry  of  the  state  is  described  in  detail  in  a 
special  bulletin^  published  during  the  latter  part  of  1925,  which 
includes  operations  in  San  Benito  County,  the  properties  were  not 
visited  during  the  present  survey. 

Bibl:  State  Mineralogist's  Reports  XV,  pp.  643-645;  XVIII,  pp. 
218-219 ;  XIX,  p.  26 ;  XX,  p.  28 ;  Bull.  79.  U.  S.  Geol.  Survey 
Bull.  355,  p.  38 ;  Bull.  540,  pp.  503-509 ;  Bull.  603,  p.  208 ;  Min. 
Res.  of  U.  S.,  1911,  Pt.  II,  p.  1120. 

MANGANESE. 

San  Benito  County  was  not  an  important  producer  of  the'  'war  min- 
erals' manganese  or  chrome,  even  during  the  period  of  high  prices  and 
urgent  demand  preceding  the  signing  of  the  armistice.  Since  then  there 
has  been  no  activity  whatever  at  the  several  manganese  deposits  which 
were  more  or  less  developed  and  from  which  a  small  amount  of 
manganese  ore  was  produced.  The  deposits  are  all  in  the  Diablo  Range 
in  the  eastern  portion  of  the  county,  and  have  been  described  in  detail 
in  Bulletin  76,  'Manganese  and  Chromium  in  Calif oi-nia, '  1918. 

Fries  Ranch  Manejanese  Deposit  is  associated  with  red  jasper  out- 
cropping in  Sees.  5  and  8,  T.  13  S.,  R.  8  E.,  18  miles  by  road  east  of 
Tres  Piuos. 

Hannagan  Ranch  Manganise  Deposit  occurs  in  the  SW:}  of  Sec.  22, 
T.  15  S.,  R.  9  E.,  and  is  about  31  miles  by  road  southeast  of  Tres  Pinos 
near  the  west  end  of  Big  Panoehe  Valley.  Three  feet  of  good  ore'  was 
exposed  here. 

Hawkins  Ranch  Manganese  Deposit  is  in  Sec.  35,  T.  11  S.,  R.  6  E., 
13  miles  northeast  of  HoUister.  Some  ore  averaging  over  40*^;  metallic 
manganese  has  been  shipped  from  this  property. 

Hendricks  Mine.  This  property  comprises  80  acres  of  patented  land 
in  Sec.  24,  T.  13  S..  R.  8  E. ;  D.  F.  H.  McPhail,  agent,  Hollister.  Cali- 
fornia. It  is  23  miles  east  of  Tres  Pinos  by  good  road  and  lies  close 
to  the  ]Mereed  County  line.  A  good-sized  orebod3^  is  exposed  here, 
which  is  said  to  have  been  first  opened  up  over  35  years  ago. 

Lewis  Ranch  Manganese  Deposit..  This  is  a  small  deposit  in  Sec.  7, 
T.  13  S.,  R.  8  E.,  adjoining  that  on  the  Fries  Ranch. 

Bibl :  State  Mineralogist's  Reports  XII,  p.  330  ;  XV,  p.  644.  Bull. 
38,  p.  336 ;  Bull.  76,  pp.  59-61. 

'Bradley.  W.  W.,  Magnesite  in  California.  Bulletin  No.   79,  1925. 
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MINERAL   WATER. 

Abbe  Spring.  Tlicre  i.s  a  small  spring  on  the  property  of  C.  H.  Abbe, 
12  miles  south  of  Paicines  on  the  Idria  road,  the  water  of  which  is 
mineralized,  as  indicated  by  its  taste,  and  which  is  considered  'not  fit 
to  drink'  by  the  owner  though  used  for  watering  cattle.  2VII  vegetation 
is  killed  where  the  water  flows  upon  the  ground.  An  analysis  of  the 
water  has  never  been  made. 

San  Benito  Mineral  Spring.  Owner,  E.  J.  Anderson,  Rt.  1,  Box  150, 
Hollister,  California.  This  property  comprises  160  acres,  situated  on 
the  Southern  Pacific  railroad,  four  miles  southeast  of  Hollister,  the 
springs  being  a  flag  stop.  The  paved  highway  to  Tres  Pinos  also  passes 
the  property.  The  water  is  obtained  from  a  well  286  feet  deep,  drilled 
about  1890.  It  rises  to  within  100  feet  of  the  surface  from  which 
depth  it  has  to  be  pumped.  As  indicated  by  the  following  analysis, 
by  M.  E.  Jaffa,  the  water  contains  a  large  amount  of  the  sulphate 
radical  which  it  is  claimed  gives  it  definite  medicinal  effects. 
Properties  of  reaction  : 

Primary   salinit.y    85 

Secondary    i5alinity    0 

Tertiary   salinity   0 

Primar.v    alkalinity    7 

Secondary   alkalinity   8 

Tertiary    alkalinity    ? 

Constituents  in   parts  per  million  :  ^'Li  Reacting 

'            '  weight  values 

Sodium      (Na)  1 7g0  3394 

Potassium   (K)  ) 

Calcium    (Ca)    ■20  1.4fi 

Magnesium    (Mg)    IS  IftO 

Iron    (Fe)    I S.!)  .,32 

Sulphate   (SO,)    736  l.->.32 

Chloride    (CI)    566  1.">.07 

Carbonate    (CO3)    178  5.93 

Silica    (SiO;),  organic  matter  and  combined   ■.vater' 188 

2,.503.9 

There  is  a  small  bath  house  at  the  spring.  The  water  is  used  locally 
to  some  extent  but  is  not  bottled  or  sold  on  a  commercial  scale,  and 
practicall.v  no  effort  has  been  made  by  the  present  owner  to  develop  the 
propert.y  into  a  health  resort.  Parties  are  at  present  negotiating  for 
a  lease,  which  if  granted  will  probably  result  in  further  improvement. 

Bibl:    State   Mineralogist's   Reports   XIII,   p.    516;   XV,    p.    645. 
U.  S.  Geol.  Survey  W.  S.  Paper  338,  p.  306. 

PETROLEUM. 

Prospecting  for,  production  and  refining  of  mineral  oil  dift'ers  so 
radically  from  other  forms  of  mining  that  it  is  usually  treated  as  a 
distinct  and  independent  industry.  It  requires  specialized  study  for 
proper  presentation,  and  therefore,  the  petroleum  resources  and  possi- 
bilities of  the  count}'  are  not  included  in  this  report. 

Seepages  of  oil  and  gas  have  been  long  known  to  exist  in  a  number 
of  localities  and  considerable  drilling  has  been  carried  on,  but  to  date 
without  commercial  production  resulting.     The  geology  and  oil  possi- 
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bilities  in  this  area  are  discussed  in  detail  in  the  publications  listed 
in  the  bibliography,  to  vrhich  the  reader  is  referred.  CuiTeut  oil  tield 
operations  are  reported  in  'Summary  of  Operations.  California  Oil 
Fields,'  published  monthly  by  the  Department  of  Petroleum  and  Gas 
of  the  State  Mining  Bureau. 

The  following  data  regarding  prospect  -wells  drilling  -within  the 
county  from  1914  to  1924.  inclusive,  are  from  records  compiled  by  the 
State  Oil  and  Gas  Supervisor:^ 


Company 

WeU  Xo. 

Sec. 

Twp. 

Range 

Date 
started 

Depth 

1 

19 
13 
8 
36 
33 
27 
2S 
10 

5 

16  S 

16  S 

17  S 
ISS 
17  S 
17  S 
17  S 
12  S 

12  S 

HE 
10  E 
HE 
9E 
9E 
8E 
8E 
4E 

4E 

1922 

1922 
Prior  1916 

1921 

1914 
Prior  1915 
Prior  1915 

1924 

1922 

S.  F.  Panoche .   ... 

Merced  Paraffine  Oil  Company 

Union  Oil  Company  of  California 

1 
"Griffin"  1 
La  France 

Leonard  1 
1 

1 

1500 
3480 

3200 

Watson.  Douglas  S.  CBreacita  Oil  Com- 

3297 

Bibl :  State  Mineralogist 's  Reports  YIII,  p.  488 ;  XI.  p.  372 ;  XII, 
p.  356;  XT,  p.  646.  Bull.  19,  p.  148;  Bull.  69;  BuU.  89,  pp. 
69-82.  U.  S.  Geol.  Surrey  BuU.  431;  Bull,  581d;  Bull,  603; 
Monograph  XIII. 


QOCKSILVER. 

San  Benito  County,  due  mainly  to  operations  at  the  New  Idria  Mine, 
has  been  the  leading  quicksilver  producing  center,  not  only  iu  Cali- 
fornia but  in  the  United  States,  for  the  last  20  years. 

The  quicksilver  mining  industry  of  the  count.v  has  been  compre- 
hensively described  in  Bulletin  Xo.  78.  'Quicksilver  Resources  of  Cali- 
fornia, '  by  Walter  W.  Bradley,  1918.  This  bulletin  discusses  the  geology 
and  ore  occurrences  in  the  several  districts  in  the  county,  lists  the  mines, 
and  contains  data  covering  their  history,  development,  equipment,  possi- 
bilities and  metallurgical  practice.  It  also  contains  maps  of  the 
districts  and  a  complete  bibliography  referring  to  the  separate  prop- 
erties and  to  the  general  subject  in  all  its  phases. 

As  Bulletin  Xo.  78  is  still  available  and  there  has  been  little  change 
in  the  status  of  most  of  the  mines,  detailed  descriptions  -will  be  omitted 
in  this  report  and  only  such  changes  in  o-wnership  and  new  develop- 
ments as  were  found  are  given  herein, 

Alpine  Mine.  This  propertv  which  formerlv  consisted  of  32  full 
claims  in  Sees.  13  and  14.  T.  'iS  S..  R.  11  E.,"  owned  by  the  Alpine 
Quicksilver  Mining  Company,  one  time  called  the  Esmeralda  Quick- 
silver Mining  Co,,  is  now  owned  by  H,  B,  Leonard.  San  Benito.  Cali- 
fornia, All  claims  except  three  have'  been  abandoned.  A  new  plant 
completed  in  1916  included  an  improved  Scott  furnace  of  20-ton 
capacity  and  seven  brick  condensers.  It  was  only  operated  a  few 
months  and  has  been  closed  down  since  the  summer  of  1917.  The  mine 
is  idle  except  for  assessment  work. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  649-651;  Bull.  78.  pp. 
96-98, 


•Bush.  R.   D..   Results  of  -Wildcat  Drilling  in   California,   1914-1924,     Summary  of 
Operations.  California  Oil  Fields,'  -Vol.  11.  Xo.  1.  July  1925. 
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Andy  Johnson  and  Fourth  of  July  Mines  (Flint  Group).  This  pat- 
ented property  eonsisting  of  552  acres  in  Sees.  2,  11,  12  and  13,  T.  18 
S.,  R.  11  E.,  and  See.  18,  T.  18  S.,  R.  12  E.,  owned  by  Thomas  Flint 
of  HoUister,  lias  remained  idle  since  lessees  ceased  work  in  November, 
1917. 

Bibl:  State  Mineralogist's  Report  XV,  p.  654;  Bull.  27,  pp.  131, 
137,  138 ;  Bull.  78,  pp.  98-99.  U.  S.  Geol.  Survey  Mon.  XIII, 
p.  309.    Geol.  Survey  of  Cal.,  Geol.  Vol.  II,  p.  123. 

Aurora  Group.  No  new  developments  have  taken  place  at  this  prop- 
erty in  See.  5,  T.  18  S.,  R.  12  E.,  and  Sees.  11,  12,  13  and  14,  T.  18  S., 
R.  11  E.     It  has  remained  idle  since  July,  1917. 

Bibl:  State  Mineralogist's  Report  XV,  p.  652;  Bull.  27,  p.  131; 
Bull.  78,  pp.  99-100.  Min.  Res.  W.  of  Rocky  Mts.,  1874,  p.  381. 
U.  S.  Geol.  Survey  Mon.  XIII,  pp.  309,  466 ;  Min.  Res.  1914,  Pt. 
1,  p.  326 ;  1915,  Pt.  1,  p.  269.  Geol.  Surv.  of  Cal,  Geol.  Vol.  II, 
p.  120. 

Bonanza  Group.  Formerly  consisted  of  2  claims  in  Sec.  29,  T.  18 
S.,  R.  12  E.,  owned  by  Bonanza  Quicksilver  Mining  Company.  One 
claim  has  been  abandoned  and  the  other  is  now  owned  by  Ramon 
Tirado,  Hernandez.  Assessment  work  is  kept  up  and  some  good  show- 
ings of  ore  are  said  to  have  been  uncovered  in  doing  this  work. 

Bibl:  State  Mineralogist's  Report  XV,  p.  653;  Bull.  78,  pp. 
100-101. 

Bradford  Mine  (Cerro  Gordo).  In  Sees.  3,  4,  and  9,  T.  15  S., 
R.  8.  E.  Last  work  by  J.  P.  Tatham,  lessee,  Almaden  Road,  Los  Gates. 
Idle  for  past  ten  years. 

Bibl:  State  Mineralogist's  Report  XV,  p.  653;  Bull.  27,  pp. 
131-133 ;  Bull.  78,  p.  101. 

Butts  Mine.  Wm.  Butts,  owner.  Pine  Rock,  via  Tres  Pinos.  Located 
in  Sec.  4,  T.  16  S.,  R.  8  E.    No  production  reported  .since  1915. 

Bibl:  State  Mineralogist's  Report  XV,  p.  654.  Bull.  27,  p.  133; 
Bull.  78,  pp.  101-102. 

Cannon  Mine.    A  prospect  in  Section  4,  T.  15  S.,  R.  8  E. 

Bibl:  State  Mineralogist's  Report  XV,  p.  654.  Bull.  27,  p.  133; 
BuU.  78,  p.  102. 

Cerro  Bonito  Mine.  Patented  property  in  Sec.  31,  T.  15  S.,  R.  10  E., 
owned  by  Cerro  Bonito  Quicksilver  Mining  Company,  Thomas  Flint, 
president,  HoUister,  Califoniia.     No  activity  for  many  years. 

Bibl:  State  Mineralogist's  Report  XV,  p.  654.  Bull.  27,  pp. 
134-137 ;  Bull.  78,  pp.  102-103.  Min.  Res.  W.  of  Rocky  Mts., 
1875,  p.  14. 

Bon  Juan  and  Don  Miguel  Mines.  A  patented  property  in  Sec.  36. 
T.  18  S.,  R.  11  E.,  and  See.  31,  T.  18  S.,  R.  12  E.,  owned  by  W.  A.  Breen, 
Hernandez,  California.     Idle. 

Bibl:  State  Mineralosist's  Report  XV,  p.  654.  Bull.  27,  p.  137; 
BuU.  78,  p.  103. 
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Florence  Mack  Mine.  Owner,  C.  P.  Smith,  Hernandez,  California. 
This  property,  consisting  of  6  claims  in  Sec.  32.  T.  18  S.,  R.  12  E., 
is  on  upper  San  Benito  River  10  miles  above  Hernandez  and  not  on 
Saw  Mill  Creek  as  erroneously  stated  in  earlier  reports.  The  owner 
and  one  man  are'  carrying  on  development  work,  and  have  exposed 
considerable  good  ore.  There  is  also  about  7000  tons  of  low-grade  ore 
on  the  dump,  which  could  probably  be  concentrated.  One  flask  of 
metal  was  produced  dimng  the  summer  of  192.5.  by  retorting.  The 
property  is  open  for  negotiations  leading  to  its  working. 

Bibl:  State  ^lineraloarist 's  Report  XT.  pp.  6.5>-657.  Bull.  78, 
pp.  103-10.5. 

French  Ranch   (see  under  Antimouy). 

Hernandez  Quicksilver  Mining  Company.  (Pieaehos  Mine.)  M.  G. 
Ramirez,  president.  San  Juan  Bautista.  Cal.  The  Pieaehos  Mine  is 
a  patented  property  in  Sees.  19  and  20,  T.  18  S..  R.  12  E.,  a  pro- 
ducer in  the  past  and  containing  a  large  tonnage  of  low-grade  ore, 
indicated  by  panning  tests  at  many  points.  The  company  lacks 
finances  to  install  an  adequate  reduction  plant  and  are  open  for  nego- 
tiations with  capital.    Idle  since  1916. 

Bibl:  State  ilineralogist 's  Report  XV,  p.  658.  Bull.  27.  p.  145: 
Bull.  78.  pp.  105-107.  Geol.  Surv.  of  Cal..  Vol.  II.  p.  121. 
U.  S.  Geol.  Survey  Mon.  XIII,  pp.  309-466. 

Lone  Star  Mine.  A  prospect  on  Los  Muertos  Creek.  IS  miles  south- 
east of  Tres  Pinos.     Idle. 

Sexu  Idria  Quicksilver  Mines.  Inc.  Ernest  B.  Dane,  president ; 
James  D.  Colt,  seeretai-y:  Home  Oflfiee.  6  Beacon  St..  Boston,  Mass. 
San  Francisco  Office.  Merchants  Exchange  Bldg..  W.  R.  Moorehead, 
general  manager;  C.  D.  Richardson,  superintendent.  Idria.  California. 
The  New  Idria  property  has  produced  approximately  98%  of  the 
recorded  output  of  quicksilver  from  San  Benito  County,  and  it  ranks 
second  in  total  production  of  quicksilver  in  North  America,  being 
exceeded  only  by  the  New  Almaden  iline  in  Santa  Clara  County. 

The  mine'  as  of  191S  is  fully  described  in  Bulletin  78,  but  there  have 
been  some  important  changes  since  that  publication  was  is.sued.  includ- 
ing reorganization  of  the  company,  installation  of  additional  rotary 
kilns,  electric  power  line  and  many  minor  betterments. 

A  disastrous  fire  on  June  20.  1920.  destroyed  the  tramway  terminals, 
ore  bins  and  crushing  plant,  warehouse,  blacksmith  shop,  old  reduction 
furnaces  and  electrical  equipment  required  for  operation  of  the  ne"w 
rotary  furnaces  some  of  which  were  already  installed. 

This  fire  and  the  unsatisfactory  condition  of  the  quicksilver  market 
due  to  the  after-war  slump  in  prices  which  carried  them  below  the 
cost  of  production  at  most  mines,  resiilted  in  the  closing  down  of  the' 
mine  in  November.  1920.  The  New  Idria  Quicksilver  Mining  Com- 
pany's affairs  were  liquidated  and  it  was  succeeded  by  the  New  Idria 
Quicksilver  Mines.  Inc.,  organized  December  23.  1922.  Rebuilding  of 
the  surface  equipment  and  completion  of  the  rotary  furnace  installation 
had  been  carried  on  in  the  meantime.  Operations  were  resumed  by  the 
new  company  on  April  25.  1923.  and  have  been  continuous  ever  since. 
Electric  power  for  all  purposes  is  now  supplied  by  Coast  Valleys  Gas 
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and  Electric  Compauy  over  a  new  transmission  line  from  King  City, 
56  miles  distant,  at  33,000  volts.  This  is  stepped  down  to  440  volts  at 
the  substation  by  three  ISO-k.v.a.  IMalony  transformers.  From  here 
a  line  carrying  2300  volts  runs  to  ('amp  No.  2,  the  upper  workings  of 
the  New  Idria,  where  it  is  transformed  to  440  volts. 

There  has  been  little  change  at  Camp  No.  3  (San  Carlos  workings) 
where  mining  by  the  quarry  system  continues  with  transportation  by 
aerial  tramway  to  the  crusher  ore-bins. 

Camp  No.  2  (upper  workings  of  New  Idria)  is  also  an  open  quarry 
system  operation,  the  ore  being  transported  to  the  crusher  ore-bins  by 
a  3500  foot  aerial  tramway  from  No.  5  level. 

Camp  No.  1  is  the  main  camp  at  the  portal  of  No.  10,  or  1000-foot 
level,  the  main  haulage  level  of  the  New  Idria.  The  crusher  ore-bins 
are  at  the  portal  of  this  adit  and  transportation  of  ore  is  by  3-ton 
Edison  Storage  battery  locomotives.  All  ore  below  No.  5  level  is 
brought  out  through  this  haulage  way.  Two  new  levels  have  been 
opened  up  at  1100  and  1200  feet  by  a  2-compartment  55°  incline  shaft 
(winze)  200  feet  from  tlie  vein  on  No.  10,  or  1000-foot  level.  This 
shaft  is  4000  feet  from  the  portal  and  in  the  cditer  of  the  mine.  An 
<S"  bv  10"  double-drum  air-operated  hoist  is  used.  The  lower  levels  of 
the  New  Idria  are  worked  by  overhead  stoping  with  s(iuare-set  timber- 
ing and  back  filling.  The  upper  workings  above  No.  5  level  are  mined 
by  quarrying  as  at  the  San  Carlos. 

An  interesting  new  development  at  the  upper  workings  (No.  3  level) 
of  the  New  Idria  is  the  installation  of  a  Stevens-Adamson  conveying 
system  consisting  of  a  42"  belt  on  700  foot  centers,  fed  by  a  42"  by  11' 
apron  feeder.  This  conveyor  will  handle  350  tons  per  hour.  It  extends 
from  the  portal  of  No.  3  adit  to  the  hanging  wall  of  the  vein  which 
here  dips  45°  into  the  mountain.  The  object  of  this  installation  is  to 
facilitate'  the  removal  of  all  overburden  from  the  vein  and  expose  all 
the  old  workings  from  the'  300-foot  level  to  the  surface.  It  is  estimated 
that  this  will  require  the  moving  of  from  1,500,000  to  2,000,000  tons 
of  material,  but  when  completed  it  will  permit  extensive  quarrying  of 
this  section  of  the  orebody. 

At  the  present  time  about  40%  of  all  ore  going  to  the  furnaces  is 
from  quarrying  operations  and  60%  is  mined  underground.  It  is 
expected  that  within  a  year  these  percentages  will  be  reversed  and 
eventually  even  a  greater  portion  of  the  ore  will  be  removed  by  quarry- 
ing, particularly  during  favorable  weather,  at  a  considerable  reduction 
in  mining  costs. 

The  ore  reduction  equipment  now  consists  of  four  60"  by  56'  oil- 
fired  rotary  kilns  with  tank  condensing  system  arranged  in  two  units 
which  can  be  operated  singly  or  together  as  de'sired.  All  reject  from 
the  furnaces  is  transported  to  the  dump  ))y  a  1200-foot  aerial  tramway 
equipped  with  a  If-ton  bucket  with  automatic  dump,  carried  on  a  2" 
steel  cable. 

No  retorts  of  any  kind  are  used.  All  dust,  spray  water,  soot  and 
other  impurities  drain  to  and  are  collected  in  a  special  tank  fitted  with 
a  mechanical  agitator  which  effects  a  separation  of  any  mercury  and  it 
can  be  drawn  off  at  the  bottom.  The  remaining  solids  and  water  are 
passed  through  a  series  of  three  settling  tanks.  After  settling  this 
'mud'  is  drawn  from  the  last  tank  and  spread  out  on  a  large  steam- 
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heated  concrete'  floor.  When  thoroughly  dry  it  is  returned  in  small 
lot.s  by  elevator  to  furnace  feed  bins  and  again  passes  through  the 
kilns.  After  reaching  a  certain  ratio  the  amount  of  such  material  to 
be  retreated  does  not  appear  to  increase,  as  might  be  expected. 

The  New  Idria  Mine  is  completely  equipped  with  machine  shop, 
timber-framing  shop,  crushing  plant  with  series  of  belt  conveyors 
from  outside  storage  bins  to  feed  bins  at  reduction  plant,  and  other 
labor-saving  machinery.  Underground  stations  in  the  mine,  the 
various  tramway  terminals,  and  the  surface  plants  are  connected  by 
an  independent  telephone  system.  The  mine  office  also  has  long 
distance  connections.  Three  separate  camps  are  maintained  with  a 
foreman  and  crew  at  each  that  have  their  own  boarding  house  and  other 
facilities.  The  company's  trucks  transport  the'  flasks  of  quicksilver 
from  Idria  direct  to  San  Francisco,  making  the  trip  in  one  day. 
From  San  Francisco  it  is  shipped  by  boat  to  New  York  and  marketed 
there.     About  150  men  are  employed. 

Bibl:  State  Mineralogist's  Reports  I.  p.  26;  IV,  pp.  336,  339; 
VIII.  pp.  483^85;  X,  p.  515;  XI,  p.  373;  XII,  p.  365;  XIII, 
p.  599 ;  XIV,  p.  228 ;  XV,  pp.  660-668.  Bull.  27.  pp.  9,  22,  125- 
129,  138-145,  213,  214.  234,  241,  245 ;  Bull.  67,  pp.  33,  35 ;  Bull. 
78,  pp.  14,  17,  34,  93,  95,  109-115,  236,  248-250,  275-276,  329, 
339-342.  U.  S.  Geol.  Survev  Mon.  XIII,  pp.  64,  189,  215.  291- 
308,  465.  Miu.  Res.  1882  to  1922.  Min.  Res.  W.  of  Rockv  Mts. 
1868,  p.  264;  1869,  p.  10;  1870,  p.  759;  1871,  pp.  58,  528;  1872, 
p.  523 ;  1873,  pp.  10,  497 ;  1874,  pp.  28,  37 ;  1875,  p.  13.  Geol. 
Surv.  of  CaL,  Geol.  Vol.  I,  pp.  57-60;  Vol.  II,  pp.  113-120. 
Trans.  A.I.M.E,  Vol.  XXXIII,  p.  484. 

Niesen  Group.     The  former  owner  of  this  property  consisting  of  two , 
claims  in  Sec.  31,  T.  18  S.,  R.  12  E.,  and  See.  36,  T.  18  S.,  R.  11  E., 
John  Niesen  of  Hernandez  is  deceased.     The  property  is  idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  669;  Bull.  78,  p.  120. 
Stay  ton  Mine.     (See  under  Antimony.) 

Tirado  Group.  Jose  Tirado,  He'rnandez,  owner.  Consists  of  two 
claims  in  Sec.  18,  T.  18  S.,  R.  12  E.  A  small  production  was  made 
here  in  1916  and  1917.     Idle  except  for  assessment  work. 

Bibl:  State  Mineralogist's  Report  XV,  p.  670.  BuU.  78,  pp. 
121-122. 

Tirado  and  Shear  Group.  Owners,  S.  Tirado  and  Wm.  Shear, 
Hernandez,  California.  This  property  consists  of  two  claims  on  a 
new  discovery  made  in  1925.  The  deposit  is  situated  in  the  serpentine 
area  south  of  Sampson  Peak  on  a  branch  of  Clear  Creek  2^  miles  in 
an  air-line  southwest  of  New  Idria.  There  is  reported  to  be  6  feet  of 
good  ore.  One  flask  of  quicksilver  was  recovered  with  a  2-pipe  retort 
from  an  open  cut  on  the  outcrop,  in  doing  assessment  work.  The 
deposit  was  not  visited,  but  Mr.  Tirado  who  has  been  long  familiar 
with  the  properties  in  this  district  states  that  it  is  a  very  good  looking  j 
prospect. 
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STONE    INDUSTRY. 
(crushed    rock,    sand    AND    GRAVEL.) 

There  is  only  one  large  operator  in  the  county  producing  crushed 
rock  and  washed  sand.  Aside  from  this  there  has  been  some  'bank 
run'  gravel  and  sand  taken  from  gravel  banks  and  from  the  bed  of 
San  Benito  Eiver,  which  has  been  used  chiefly  for  filling  and  road 
work. 

Berberich  Gravel  Pit  comprises  an  area  of  six  acres  on  the  edge'  of 
town,  owned  by  C.  F.  Berberich  of  Hollister.  The  deposit  is  a 
residual  hill  consisting  almost  entirely  of  gravel  and  clean  sand  with 
a  few  cobbles.  There  is  scarcely  any  overburden.  A  depth  of  110 
feet  of  this  material  is  said  to  have  been  showm  by  wells  drilled  into 
it  indicating  that  the  supply  is  almost  unlimited.  There  is  no  screen- 
ing or  washing  equipment  and  the  material  as  dug  is  not  suitable  for 
important  concrete  work. 

County  Pits.  The  county  has  a  gravel  pit  a  few  miles  south  of 
Hollister,  from  which  road  material  has  been  obtained,  and  small 
screening  plant  above  the  road  with  loading  chute  for  filling  trucks 
at  a  point  about  half  way  to  Emmet  on  the  Idria  road. 

Granite  Rock  Company,  A.  K.  Wilson,  president  and  manager;  A.  J. 
Wilson,  vice-president  and  engineer;  C.  E.  Bloom,  secretary;  John  E. 
Porter,  sales  manager.  Office:  Watsonville,  California.  D.  W. 
Swearinger.  plant  superintendent,  Logan,   California. 

The  plant,  aLso  known  as  Logan  Quarry,  is  located  at  Logan  on  the 
Coast  Division  of  the  Southern  Pacific  Railroad  93  miles  south  of 
San  Francisco. 

Granite  forms  the  wall  of  Pajaro  River  Canyon  at  this  point  and 
rises  about  300  feet  above  the  level  of  the  railroad  tracks.  The  com- 
pany owns  600  acres  in  all,  about  100  acres  of  which  can  be  work  -' 
A  face  of  granite  has  been  opened  up  approximately  one-half  mile 
long  but  at  present  only  about  1200  feet  of  it  is  being  worked.  The 
bench  on  which  the  steam  shovels  work  and  the  quarry  track  is  laid, 
is  100  feet  vertically  above  the  main  line  railroad  tracks.  From  this 
working  level  the  face  rises  180  feet.  There  is  an  overburden  con- 
sisting of  approximately  35  feet  of  adobe,  clay,  sand  and  fossilized 
clam  shells  which  is  removed  by  hj'draulieking.  To  do  this  water  is 
pumped  from  Pa.iaro  River  by  a  7"  by  10"  triplex  Deane  mine  pump 
through  two  4-inch  pipe  lines  under  300-pounds  pressure  to  the  top 
of  the  deposit,  a  total  elevation  of  over  300  feet.  The  water  is  delivered 
to  a  3"  monitor  and  the  material  sluiced  southeast  down  the  mountain 
side  to  an  impounding  dam.  It  requires  continuous  hydraulicking  to 
keep  the  overburden  back  from  the  slides  caused  by  blasting.  No 
drilling  on  top  of  the  exposed  rock  is  necessary.  Air  operated  SuUivan 
drills  are  used  to  toe-hole  or  snake-hole  the  base  of  the  quarry  face  to 
a  depth  of  about  22  feet.  These  holes  are  sprung  so  they  will  contain 
a  change  of  from  5  to  8  boxes  of  40%  powder.  Several  holes  are  shot 
simultaneously  bringing  down  the  whole  face  of  the  quarry  in  sizes 
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that  can  be  handled  by  the  power  shovels  with  some  little  additional 
blasting   or   bulldozing. 

Equipment  consists  of  one  Model  50  Marion  oil-fired  steam  shovel, 
one  Model  20  Marion  and  one  electric  revolving  shovel  with  IJ-yard 
bucket.  In  addition  there'  are  fifty  4-yard  western  dump  steel-lined 
cat's  and  four  10"  by  16"  Porter  oil-burning  locomotives,  36"  gauge.  At 
the  storage  yards  there  is  one  12"  by  18"  Porter  standard-gauge  switch- 
ing locomotive,  one  30'  Ohio  locomotive  crane  and  100-ton  track  scales. 

The  broken  material  is  loaded  in  trains  of  12  cars  each  for  deliveTy 
to  the  crushing  plant. 

The  crushing  plant  is  unusual  in  that  it  consists  of  two  parallel 
units  practically  alike  called  the  No.  8  and  No.  7^  plants  which  may 
be  operated  as  one  or  as  distinct  units.  Both  units  are  fed  through 
long  side-hill  chutes  lined  with  special  steel  T-bars.  their  lower  ends 
having  bar  grizzlies  12'  by  30'  with  2"  spacing.    Each  chute  will  hold 


Plant    ot    Granite    Rock    Company    at   Logan,    San    Benito    County.      The   quarry 
face  sliows  above  and  to  the  left  ot  the  buildings. 

several  trainloads  of  rock.  Material  passing  through  the  grizzlies  is 
removed  by  belt  conveyors  to  a  48"  by  16"  screen  from  which  rock  f " 
and  over  is  recovered  and  the  fines  transferred  to  a  waste  bin  on  the 
track-loading  level,  or  elevated  to  the  quarry-floor  waste  bin.  This 
material  consists  mainly  of  rotten  weathered  rock  and  was  formerly 
given  away  but  is  now  sold  for  special  uses.  It  is  called  Base  rock 
and  is  particularly  suitable  as  a  water  bound  macadam  road  material. 
Over  170.000  tons  of  this  was  produced  in  1925, 

The  crushing  equipment  in  the  No.  8  unit  consists  of  a  No.  8  McCuUy 
gratory.  followed  by  a  48"  by  10'  scalping  screen,  two  No.  4  and  one 
No.  2  Telsmith  regrinders.  another  48"  by  10'  scalping  screen,  two  elec- 
tric Hum-mer  screens  and  two  60"  by  20'  sizing  screens. 

The  No.  7i  unit  has  a  No.  7i  McCuUy  gyratory  followed  by  a 
48"  by  10'  scalping  screen,  one  No.  4  Telsmith  reduction  crusher  in 
closed  circuit,  an  electric  Hum-mer  screen  and  two  48"  by  16'  sizing 
screens. 
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A  new  regrinding  plant  is  connected  by  a  conveyor  belt  with  the 
two  units  of  the  primary  plant  and  can  draw  from  any  bunker  in  the 
two  units.  The  convej'or  l)elt  dischars'es  into  a  2f)0-ton  feed  bunker 
which  discharges  to  thi-ee  6"  Allis-Chalmers  ilcCuUy  type  reiirindinsi' 
crushers,  the  discharge  of  which  passes  to  tive  Link-Belt  shaking 
sci'eens.  The  equipment  permits  the  production  of  a  large  number  of 
stock  sizes.  These  include  :  2^"  ;  2"  ;  1^"  ;  1"  ;  |"-i"  ;  ^"-|"  ;  |"-i"  ; 
4"-s";  "s'-20  mesh;  20  mesh-40  mesh  and  ^g"  to  dust. 

Beside  crushed  granite  rock  the  company  also  produces  washed 
sand.  This  is  pumped  from  the  bed  of  Pajaro  river  by  a  suction 
dredge  to  a  14.000-gallon  tank  and  screened  through  a  f "  square-mesh 
revolving  screen.  The  sand  plant  has  a  capacity  of  6  cars  in  8  hours. 
Operations  at  Logan  quarry  began  in  a  small  way  in  1900.  The 
capacity  of  the  crushing  plant  is  now  2000  tons  in  8  hours  and  fifty 
men  are  employed. 

The  rock  is  a  tough  dark-colored  basic  granite,  but  the  mass  as  a 
whole  is  quite  thoroughh'  fractured  as  the  San  Andreas  fault  line 
passes  through  it.  A  blast  may  bring  down  anywhere  from  500  to 
50,000  tons  depending  on  the  condition  of  the  bank.  A  large  slide 
during  the  past  year  buried  and  completely  wrecked  one  of  the  steam 
shovels. 

Bibl:  State  Mineralogist's  Report   XV,  p.   671.     Rock  Products, 
February  9,  1924. 

STRONTIUM. 

A  vein  of  celestite  (strontium  sulphate)  about  three  inches  in  thick- 
ness was  cut  years  ago  in  some  of  the  old  workings  at  the  Butts  quick- 
silver mine  near  Pine  Rock.  A  sample  of  this  is  in  the  possession  of 
H.  V.  Underwood,  of  Hollister.  It  is  the  only  known  occurrence  of 
strontium  mineral  in  the  county.  The  deposit  is  doubtless  too  small 
to  have  a  commercial  value. 

VOLCANIC    ASH. 

H.  y.  Underwood,  Hollister,  California,  reports  the  occurrence  of 
a  bed  of  white  volcanic  ash  on  Tres  Pinos  Creek,  about  10  miles  south 
of  Paicines  in  the  Emmet  district.     L^ndeveloped. 
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W.  BuKLixG  Tucker,  Mining  Engineer. 

IMPERIAL   COUNTY. 

Introduction. 

Imperial  County  formed  part  of  San  Diego  County  from  the  organ- 
ization of  the  lattef  in  1850  to  August,  1907,  when  it  was  created  into 
a  separate  county  by  vote  of  the  supervisors  of  San  Diego  County, 
under  an  act  of  the  legislature  giving  them  that  power. 

The  principal  industries  of  Imperial  County  are  agriculture,  stock 
raising  and  dairying.  Its  mineral  resources  are  varied  and  extensive 
and  the  rapid  and  continued  growth  of  the  towns  of  Imperial 
Valley  and  the  manufacturing  industries  of  the'  Pacific  Coast  have 
led  to  the  development  of  deposits  of  structural  and  industrial  mate- 
rials throughout  the  county. 

Description. 

Imperial  County  is  bounded  on  the  east  by  the  State  of  Arizona, 
north  by  Riverside  County,  west  by  San  Diego  County  and  south  by 
Mexico.  Its  area  is  4089  square  miles,  with  a  population  of  43.383 
(1920  census).  The  county  is  served  by  two  railroads,  the  Southern 
Pacific  and  the  San  Diego  and  Arizona.  The  transcontinental  line  of 
the  Southern  Pacific  Railroad  enters  the'  county  on  the  north  near 
Durmid  on  the  eastern  shore  of  the  Salton  Sea  and  runs  southeasterly 
through  the  county  to  Yuma.  Arizona.  From  the  main  trunk  line  a 
branch  from  Xiland  runs  through  the  Imperial  Valley  to  El  Centre 
and  Calexico  and  continues  on  into  Mexico,  connecting  Mexicali  with 
Yuma.  The  San  Diego  and  Arizona  Railroad  enters  the  county  from 
the  west,  connecting  San  Diego  with  Imperial  Valley  at  El  Centre. 
Two  main  paved  highways  afford  easy  access  to  the  comity  from  the 
north.  The  highway  between  San  Diego  and  El  Centro  forms  part 
of  the  coast  route  from  Los  Angeles  to  Imperial  Valley.  Yuma  and 
Phoenix.  The  other  route  from  Los  Angeles  is  over  the  Valley  Boule- 
vard by  way  of  Beaumont  and  Banning  to  Brawley  and  El  Centro. 
The  Blythe-Glamis  route  to  Yuma  and  Imperial  Valley  is  one  of  the 
main  desert  roads,  which  enters  the  county  from  the  northeast  at 
Palo  Verde  and  runs  southwest  to  Glamis,  from  which  point  the  road 
follows  the  railroad  north  to  Xiland. 

Physiography. 

The  most  important  feature  of  Imperial  County  is  the  broad  and 
nearly  level  expanse  of  the  Colorado  River  Delta  which  separates  the 
Gulf  of  California  from  the  Salton  Basin  and  is  known  as  Imperial 
VaUey.  The  Salton  Sea  region  is  one  of  the  interesting  topographical 
features  of  the  coiuity.  Diagonally  across  the  region,  from  southeast 
to  northwest,  it  extends  as  a  great  trough  whose  lowest  point  is  nearly 
300  feet  below  sea  level.  On  the  west  side  of  this  deep  trough  rise  the 
Peninsular  Mountains  whose  culminating  points  are  10.000  feet  above 
sea  level.  On  the  east  side  is  a  desert  containing  irregular  ranges  and 
undrained  basins  ranging  in  altitude  from  a  few  hxmdred  feet  to  5000 
feet  or  more. 
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The  eastern  border  of  the  territory  is  formed  by  the  Colorado  River 
whose  waters  flow  through  a  low  valley  and  finally  spread  out  over  a 
huge  delta  as  they  etiter  the  Gulf  of  California. 

The  surface  of  the  central  portion  of  the  Salton  Basin  is  very  even 
and  nearly  flat;  about  its  borders  are  alluvial  slopes.  In  a  number 
of  places  rock  masses  protrude  above  the  even  surface  of  the  basin  as 
rocky  islands  project  out  of  the  sea.  Such  island-like  features  are 
formed  by  Borego,  Superstition  and  Carrizo  mountains,  the  Cargo 
Muchacho'  Mountains,  Pilot  Knob  and  a  number  of  volcanic  buttes 
100  to  200  feet  high  south  of  Salton  Sea. 

The  Sand  Hills  constitute'  an  important  feature  of  the  physiography 
of  Salton  Basin.  The  sand  hills  east  of  Imperial  Valley  constitute 
the  largest  belt  of  dunes  in  this  region  and  also  one  of  the  largest  in 
the  United  States.  They  extend  southeastward  from  the  vicinity  of 
Amos  and  terminate  a  few  miles  beyond  the  Mexican  boundary,  being 
about  40  miles  in  length  and  from  two  to  six  miles  in  width.  The 
crests  of  some'  of  the  dunes  rise  in  places  200  to  300  feet  above  the 
land  on  either  side. 

Another  interesting  feature  of  the  Salton  Basin  is  the  old  beach 
line  which  lies  40  to  50  feet  above  sea  level  and  encircles  Imperial 
Valley,  the  Salton  Sea  and  part  of  Coachella  Valley  south  of  Indio. 

Geology. 

The  most  useful  references  on  the  geology  of  the  region  are  Blake's 
original  description  of  the  Salton  Basin,^  Mendenhall's  papefs  on 
Coachella  Valley  and  Carrizo  Creek,"  Fairbank's  report,'  and  U.  S. 
Geol.  Survey  Water-Supply  Paper  No.  497,  'The  Salton  Sea  Region, 
California, '  by  John  S.  Brown.  In  the  following  notes  on  the  geology 
of  Imperial  County,  excerpts  are  taken  from  the  last-named  paper : 

According  to  most  geologists  who  have  worked  in  this  region,  the 
oldest  rocks  are  probably  of  pre-Cambrian  age.  The  pre-Cambrian 
rocks  occur  mainly  in  the  desert  mountains  in  the  region  between  the 
Salton  Basin  and  the  Colorado  River.  They  are  commonly  flanked  by 
Tertiary  or  later  sediments  about  the  mountain  borders  and  in  large 
areas  they  are  covered  or  intruded  by  Tertiary  volcanic  rocks.  The 
rocks  that  can  most  certainly  be  referred  to  as  the  oldest  series  consist 
of  granite  and  granitic  gneiss.  In  this  series  probably  belong  the 
granite  and  schist  that  compose  most  of  the  Cargo  Muchacho  Range 
and  the  granite,  slate  and  schist  that  form  the  basements  of  the 
Picacho  Hills  and  the  eastern  part  of  the  Chocolate  Mountains.  On 
the  western  border  of  the  desert  in  Carrizo  Mountain,  and  on  the  top 
of  Fish  ^Mountain  in  the  Carrizo  Creek  region,  are  beds  of  marble  and 
some  schist  and  sandstone  which  have  been  referred  by  Mendenhall 
and  Fairbanks  to  the  Paleozoic,  with  suggestion  that  they  may  be 
Carboniferous.  Marble,  schist  and  gneiss  of  undetetmined  age  in  the 
Santa  Rosa  Mountains  may  belong  to  the  same  series  of  rocks  as  the 
Carrizo  Mountain  district. 


1  Blake.  W.  P..  Pacific  Railroad  Reports,  Vol.  V.  1853. 

^  Mendenhall,  W.  C,  Ground  waters  of  the  Indio  Region,  Calif.,  with  a  sketch  of 
Ihe  Colorado  Desert:  U.  S.  Geol.  Surv.,  Water  Supply  Paper  No.  225,  1909. 

'  Fairbanks,  Harold  W.,  Geology  of  San  Diego,  Orange  and  San  Bernardino  Coun- 
ties:  State  Mineralogist  Report  XI,  pp.   76-120,  1892. 
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Tertiary    Sedimentary    Deposits. 

Sedimentary  beds,  believed  to  be  of  Tertiary  age.  occupy  extensive 
areas  along  the  southwest  and  northeast  sides  of  the  Salton  Basin  and 
presumably  underlie'  practically  the  entire  basin.  The  largest  and 
best-known  exposures  southwest  of  Salton  Sea  are  in  Carrizo  Creek 
Valley,  around  Tuba  Well,  south  of  the  Santa  Rosa  ^Moiuitains  and 
northeast  of  Superstition  Mountain  and  Borego  Mountain,  and  on  the 
north  side  of  Fish  ilountain.  The  Tertiary  beds  consist  of  soft, 
poorly  consolidated  conglomerates,  sand  and  clay  containing  in  places 
a  large  amount  of  gypsum  and  some  other  saline  materials.  Part  of 
the  Tertiary  beds  in  the  region  are  marine  and  part  terrestrial.  Marine 
beds  cover  large  areas  in  the  Carrizo  Creek  region  where  they  contain 
abundant  marine  fauna  and  are  represented  around  Carrizo  Moun- 
tain and  north  of  Fish  ilountain  by  chemical  deposits  such  as  gypsum 
and  strontianite  which  were  evidently  deposited  in  water. 

Tertiary  and   Quaternary  Volcanic  Rocks. 

The  volcanic  rocks  of  this  area  are  probably  mo.stly  Tertiarj-.-  some 
of  them  are  Quaternary.  They  occur  as  flows  interbedded  with  sedi- 
mentary beds  in  the  Carrizo  region,  around  Superstition  ilomitain. 
and  in  Iris  Pass.  The  lavas  are  most  prominent  in  the  Chocolate  and 
Palo  Verde  mountains.  The  Palo  Verde  Mountains  are  entirely  vol- 
canic, being  chiefly  a  mass  of  andesitic  or  rhyolitic  flows.  The  Choc- 
olate Mountains,  from  one  end  to  the  other,  exhibit  a  great  mixture 
of  andesitic  and  rhyolitic  flows  with  possibly  syenite  and  trachj-te  in 
the  west  end. 

The  only  volcanic  material  of  unquestionably  Quaternary  age  in 
this  region  is  found  in  the  vicinity  of  the  mud  volcanoes  southeast  of 
Salton  Sea  where  three  or  four  small  buttes  of  black  obsidian  protrude 
through  the  Quaternary  silt. 

Quaternary  Deposits. 

The  Quaternary  deposits  immediately  underlie  nearly  all  the  low- 
lands and  have  the  largest  areal  extent  of  all  the  rock  formations. 
They  underlie  the  largeT  part  of  the  Salton  Basin  and  practically  all 
of  the  Colorado  River  Valley.  The  valley  fill  consists  of  sand,  gravel 
and  clay  washed  down  from  the  hills  and  mountains. 

Mineral  Resources. 

The  last  general  report  on  the  mines  and  mineral  resources  of 
Imperial  County  appeared  in  Report  XIV  of  the  State  Mineralogist 
(1913-1914).  The  writer  of  the  present  article  spent  from  October 
15.  1925,  to  January  15,  1926,  on  a  survey  of  the  county  in  an  endeavor 
to  collect  up-to-date  information  on  mining  acti'S'ities  and  mineral 
resources. 

Appreciation  is  here  expressed  for  the  courteous  treatment  and 
cooperation  of  operators,  owners  and  the  Chambers  of  Commerce 
throughout  the  county.  Acknowledgments  are  especially  due  C.  F. 
Stahl  of  the  Pacific  Portland  Cement  Company;  Frederick  A.  BaUin, 
Columbia  Cement  Company:  P.  J.  Kane,  of  Ogilby,  for  their  cooper- 
ation and  for  the  valuable  information  which  thev  furnished. 


LOS   ANGELES   FIELD   DIVISION. 


251 


During  1924  Imperial  County  produced  seven  mineral  substances 
having  a  total  value  of  $139,908  as  compared  with  the  1923  output 
worth  $264,733.  It  ranks  as  the  forty-sixth  county  in  the  state's 
mineral  production.  Imperial  County  contains  deposits  of  clay,  cop- 
per, eyanite,  gold,  gems,  gypsum,  lead,  manganese,  marble,  mineral 
paint,  pumice,  salt,  silver,  sodium,  strontium,  sulphur  and  talc,  largely 
undeveloped.  The  attached  table  gives  its  complete  recorded  output 
and  value  of  the  mineral  production  from  1907  to  and  including  1924. 


IMPERIAL  COUNTY,  1907-1924. 


Year 

Brick 

Gold, 
value 

Silver, 
value 

Miscel- 
laneous 
stone, 
value 

Miscellaneous  and  unapportioned 

M 

Vahie 

Amount 

Value 

Substance 

1.000 
2,225 
2.000 
1,680 
1,200 
3,250 
5,500 
4,900 
2,958 

and  tile 
and  tile 

654 

$10,000 
22,250 
20,000 
10,078 
7.000 
20,000 
44,000 
29,400 
17,916 

$5,848 
59.705 
'87,341 
•97,855 

$123 
524 
■237 
'189 

375  lbs. 

$51 

$10,000 
12,000 

1913 

31,700 
210.428 
14.369 
23,338 

919 

247 

r    94 

8,961 

42 

155 

5 

1,248 
8,607 
2,183 
920 
18,024 

750  0U.  ft. 
13.081  lbs. 
/         65  lbs. 

1 

7,260 
1,730 
11 
5,000 
47,006 

38.140 
5,416 
46,900 
14,840 
67,936 
16,500 
23,787 
3,825 
15.805 

162,900 
61,617 

Marble. 

1915 

"_  40,095^ 

65,660 
34,787 
63,900 
127,412 
171,173 
154,560 

101,833 
78,032 

Copper. 

1916 

1917 

19,260 
11,670 

1     1,907  tons 

ice,  strontium. 
Manganese. 

1918 

1     1,241  tons 

Manganese. 

1920 

f       624  tons 

Pumice. 
Other  minerals. 

6,363 

537 
350 

1922 

1923 

marble,  pumice. 

1924 

258 

1 

pumice,     silver,     soda 
(salt  cake). 

tierite),      gypsum, 
pumice. 

■5217,937 

$532,895 

$41,313 

$894,286 

.. 

$518,734 

'Imperial  County  was  created  August.  1907,  from  a  part  of  San  Diego  Count>-. 
^Includes  production  of  San  Diego  County. 
'See  under  'Unapportioned'. 
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The  occurrence  of  copper  ores  in  this  county  is  limited  to  the 
Picacho  and  Paymaster  districts,  and  the  Fish  Mountains.  In  the 
former  district  surface  stains  of  copper  are  widely  disseminated 
through  a  considerable  area  three  miles  southeast  of  Picacho.  It  is 
reported  that  some  drilling  was  done  here  in  the  past  but  the  results 
were  not  encouraging.  A  number  of  claims  have  been  located  in  this 
area,  which  are  held  by  annual  assessment  work. 

In  the  Paymaster  district,  the'  chief  mineralization  noted  is  in  Sees. 
23  and  26.  T.  12  S.,  K.  20  E..  S.  B.  B.  &  M.,  16  miles  east  of  Glamis. 
The  oxides  and  carbonates  of  copper  occur  along  shear  zones  in  schists 
and  along  fractures  in  the  monzonite  and  in  one  place  the  occurrence 
of  copper  sulphides  was  noted,  finely  disseminated  in  the  monzonite. 
A  number  of  claims  have  been  located  in  this  area  and  considerable 
surface  prospecting  has  been  done  along  the  highly  mineralized  zones. 
On  the  west  slope  of  Fish  Mountains  copper  occurs  as  copper  oxides 
and  carbonates. 

Camhell  Group  of  Claims  are  located  on  the  west  slope  of  Fish 
Mountains,  15  miles  northwest  of  Coyote  Wells.  The  ore  occurs  as 
oxides  and  carbonates.  Owners,  George  Cambell  and  associates  of 
Seely. 

Cave  Man  Group  of  Claims  comprises  four  claims ;  Cave  Man,  Dixie 
Queen,  Mary  Louise  and  P.  J.  K..  located  in  Sec.  26,  T.  12  S..  R.  20  E., 
S.  B.  B.  &  M.,  16  miles  east  of  Glamis.  in  the;  Paymaster  mining  dis- 
trict. E.  B.  Dykes.  S61  West  Tenth  Street,  Riverside,  owner."  The 
principal  development  work  has  been  done  on  the  Cave  Man  claim. 

The  formation  is  schist,  quartzite  and  monzonite.  The  ore  occurs 
along  the  contact  of  schist  and  quartzite  and  strikes  N.  30^  W.  In  the 
%dcinity  of  this  contact  for  a  distance  of  20  feet  the  rock  is  mineralized 
with  malachite  and  azurite.  Samples  taken  from  the'  workings  are 
reported  to  assay  from  5  to  13%  copper,  with  gold  and  silver  values. 
Developments  consist  of  open-cuts  and  a  .short  tunnel  driven  north- 
east.   Two  men  employed. 

Picacho  Copper  Deposit.  This  deposit  is  located  two  miles  south- 
east of  the  village  of  Picacho  and  about  3  miles  east  of  Picacho  Peak. 

The  schists  in  this  area  strike  northwest  and  dip  50^  southwest. 
Surface  stains  of  copper  are  widely  disseminated  throughout  this  belt 
of  schist.  The  principal  mineralization  appears  for  a  mile  in  length 
and  about  one-quarter  of  a  mile  in  width.  About  160  acres  are  held 
by  location  by  different  individuals  of  Picacho  and  Yuma.  Arizona. 
The  mineralization  is  along  shear  zones  in  the  schist  that  strike  north- 
west. The  schist  is  heavily  stained  with  malachite.  On  the  west  side 
of  a  small  butte  considerable  development  has  been  done,  there  being 
five  shafts  having  depths  of  50  to  75  feet  and  a  large  number  of 
trenches  and  open  cuts  exposing  considerable  ore.  A  number  of  years 
ago  three  holes  were  put  down  at  diffel-ent  points  on  the  deposit  but 
it  is  said  that  the  results  were  not  encouraging.  On  the  north  end  of 
the  deposit  are  a  number  of  siliceous  outcrops  that  are  mineralized 
with  chalcopjTite. 
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Volunteer  Group  of  Claims  comprises  eight  claims  located  in  Sees. 
23  ami  26,  T.  12'  S.,  R.  20  E.,  S.  B.  B.  &  M.,  16  miles  east  of  Glamis, 
adjoining-  the'  Cave  Man  Group  on  the  noi-thwest,  in  the  Paymaster 
mining  district.     Owner,  P.  J.  Kane,  of  Glamis. 

These  claims  were  located  in  1917  and  since  that  date  considerable 
development  has  been  done,  consisting  of  prospect  shafts  and  open- 
cuts.  The  formation  is  monzonite  and  schist.  The  chief  mineral- 
ization occurs  along  fractures  in  the'  monzonite  which  strike  north  and 
dip  80°  east.  The  fractures  are  heavily  mineralized  with  malachite 
and  azurite  and  in  one  prospect  hole  the  monzonite  shows  copper 
sulpliides  disseminated  through  the  rocli. 

The  principal  development  work  has  been  confined  to  a  small 
rounded  hill  near  the  camp.  On  the'  south  slope  of  this  hill  several 
shafts  have  been  sunk  to  depths  of  eight  to  ten  feet,  aU  of  which  have 
developed   some   ore.     The   main  working  shaft  has  been  sunk  to   a 


depth  of  70  feet,  on  a  fracture  in  the  monzonite  which  strikes  noi'th 
and  dips  70°  east.  The  fracture  is  mineralized  with  azurite  and 
malachite  over  a  width  of  six  feet.  Samples  taken  from  these  workings 
are  reported  to  assay  from  5%  to  10%  copper  and  $5  in  gold  and  silver. 
Equipment  consists  of  a  ga.soline  engine,  crusher  and  small  leaching 
plant.     Two  men  are  employed. 


Gold  is  widely  scattered  over  the  desert  region  of  the  county  and 
has  probably  been  mined  to  some  extent  in  every  mountain  range.  It 
occurs  as  placer  gold;  in  veins  of  quartz  in  granitic  rocks  and  in 
mineralized  zones  in  schist.  The  placers  have  usually  been  either 
too  low-grade  or  too  far  from  water  to  be  profitably  worked.  The 
gold  deposits  that  have  been  productive  in  the  past  occur  in  the 
southeastern  corner  of  the  county,  in  the  mountain  ranges  between 
the  line  of  the  Southern  Pacific  Railroad  and  the  Colorado  River. 
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The'  principal  producing  districts  are  located  in  the  Cargo  Muehacho 
Range  which  trends  northwest  and  in  the  Picacho  range  of  mountains 
which  also  has  a  northwest  trend  along  the  Colorado  River. 

The  Cargo  Muehacho  Range  is  made  up  of  metamorphic  gneiss  and 
schist  cut  by  pegmatite  dikes  and  lies  three  to  four  miles  northeast  of 
the  line  of  the  Southern  Pacific  Railroad,  its  southeastern  extremity 
being  nine  miles  from  Yuma.  In  the  northern  section  of  this  range', 
sometimes  called  the  Hedges  Mountains,  of  which  the  summit  measures 
2225  feet,  is  the  Hedges  district  and  in  the  southern  section  is  the 
Cargo  Muehacho  district,  the  highest  peak  having  an  altitude  of  2130 
feet.  Many  auriferous  veins  have  been  found  along  the  ridges  of  this 
range  and  in  all  the  gulches  of  the  range  and  washes  leading  from 
them,  placer  gold  has  been  abundant. 

The  Picacho  range  of  mountains,  of  which  the  chief  summit  is  EI 
Picacho.  attains  a  height  of  1945  feet.  The  range  is  made  up  of  vol- 
canic lavas,  tuffs  and  conglomerates.  The  volcaiiics  are  underlain 
by  metamorphic  schists  and  gneisses  which  contain  the  chief  gold 
deposits  and  are  probably  of  the  same  age  as  those  of  the  Cargo 
Muehacho  Range'.  Mining  has  been  carried  on  in  the  Picacho  district 
almost  continuously  since  1857  but  since  1910  there  has  been  no  great 
activity  and  very  little  production. 

In  the  Cargo  Muehacho  Range  mining  has  been  done  on  a  large 
scale  at  various  times  since  1879.  The  different  productive  mines 
were  under  opei-ation  more  or  less  continuously  until  1915  when  oper- 
ations came  to  a  standstill  on  account  of  the  World  ^Var  and  practi- 
cally all  niiU  and  other  equipment,  including  pipe  lines  from  the 
Colorado  River,  were  removed  from  the  American  Girl  and  other 
mines  of  the  Hedges  district  and  sold  for  junk.  At  present  writing 
nothing  is  being  done  in  these  districts  except  development  work  on 
the  various  claims  held  by  their  owners. 

Dry    Placers. 

The  dry  placers  are  for  the  most  part  located  in  the  eastern  part  of 
the  county,  chiefly  in  the  Colorado  desert  region.  These  are  probably 
the  earliest  kuo-\vn  sources  of  gold  in  the  state,  having  been  worked 
in  the  early  days  by  the  Mexicans  and  Indians.  The  most  productive 
deposits  are  known  as  the  Mesquite,  Picacho  and  Pot  Holes  or  Laguna. 
The  gold  in  these  districts  came  from  the  quartz  stringers  in  the 
schists  and  slates  of  the  Cargo  Muehacho  and  Chocolate  ranges  of 
mountains,  being  brought  down  and  concentrated  in  the  different 
gulches  and  washes  by  erosion.  The  Pot  Holes  district,  from  which 
a  reported  production  of  $2,000,000  has  been  taken  out,  is  near  Yuma. 
It  is  stated  that  as  many  as  400  or  500  Mexicans  were  working  with 
haud-wa.shing  machines  for  a  period  of  several  years.  Much  gold  is 
reported  to  have  been  taken  from  the  placer  workings  at  Picacho  and 
Mesquite  in  the  early  days.  It  is  stated  that  the  gravel  of  the  Picacho 
basin  has  an  average'  value  of  35  cents  per  yard.'  A  number  of 
attempts  have  been  made  to  work  these  gravels  by  dry  placer  machines 
but  with  poor  success. 
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American  Girl.  This  property  is  located  five  miles  northeast  of 
Ogilby,  in  Sec.  17,  T.  15  S.,  R."21  E.,  S.  B.  B.  &  M..  in  the  Cargo 
Mnchacho  Range  of  monutaiiis.  Elevation,  700  feet.  Owner.  Imperial 
Rednction  Company;  II.  Schiffmaii,  president;  Mac  D.  Snowball,  sec- 
retary ;  office,  Pasadena. 

The  mine  w-as  discovered  in  1877  and  worked  nntil  1915  when  oper- 
ations were  suspended  and  all  equipment  removed  from  the  property. 
The  ore  is  quartzose  vein  matter  and  silicified  schist,  carrying  iron 
pyrites  which  contain  gold  occurring  in  granite  gneiss  and  schist.  The 
vein  worked  had  a  maximum  width  of  40  feet.  It  strikes  northwest 
and  dips  35°  southwest.  Development  consists  of  an  incline  shaft 
sunk  on  the  vein  to  a  depth  of  1000  feet,  with  levels  at  every  100 
feet.     Idle. 

Bibl:  State  Mineralogi.st 's  Reports  XIII,  p.  331;  XIV,  pp.  728-729. 

Blossom  Mine  comprises  three  claims  located  in  the'  Cargo  Muchaeho 
Mountains,  at  an  elevation  of  400  feet,  four  miles  east  of  Ogilby,  a 
station  on  the  Southern  Pacific  Railroad.  Developments  consist  of  an 
incline  shaft  280  feet  deep,  located  one  mile  southwest  of  the  American 
Girl.  The  ore  on  the  dump  is  similar  to  the  American  Girl.  Owner, 
John  McEwen  of  Ogilby.     Idle. 

Bibl:   State  Mineralogist's  Reports  XII,  p.  238;  XIII,  p.  332; 
XIV,  p.  729. 

Butterfly  Group  of  Mines  comprises  seven  claims,  located  east  of 
the  American  Girl  and  four  miles  northeast  of  Ogilby,  a  station  on 
the  Southern  Pacific  Railroad,  in  the  Cargo  Muchaeho  district.  Eleva- 
tion, 800  feet.  Owner,  S.  C.  Samson,  of  Ogilby.  The  vein  runs  north- 
west and  dips  southeast.  An  incline  shaft  has  been  sunk  to  a  depth 
of  325  feet  on  the  vein.     Idle. 

Cargo  Muchaeho  Mine  is  four  miles  east  of  Ogilby,  a  station  on  the 
Southern  Pacific  Railroad,  about  1^  miles  southeast  of  the'  Blossom 
Mine  in  the  Cargo  Muchaeho  Mountains.  The  vein  occurs  in  horn- 
blende schist  and  is  from  two  to  eight  feet  in  width.  Its  strike  is 
north  and  the  dip  from  45°  to  50°  east.  Developments  consist  of  two 
shafts,  one  being  500  feet  deep,  the  other  200  feet.    Idle. 

Bibl:  State  Mineralogist's  Reports  VI,  p.  81;  XI,  p.  385-  XII 
p.  239;  XIII,  p.  334;  XIV,  p.  729. 

Desert  King  Mine  comprises  four  claims  known  as  Desert  King, 
Desert  Queen,  Highland  Chief  and  Red  Hawk,  and  is  located  in  See. 
12,  T.  15  S.,  R.  20  E.,  S.  B.  B.  &  M.,  in  the  Hedges  mining  district, 
in  the  Cargo  Muchaeho  Mountains,  five  miles  north  of  Ogilby,  a  station 
on  the  Southern  Pacific  Railroad.  Owners,  M.  B.  Patton,  C.  S. 
Walker  and  B.  P.  Harrison,  of  Glendale,  California. 

The  main  vein,  which  strikes  N.  60°  W  and  dips  55°  SW.,  has  a  width 
of  from  three  to  five  feet.  It  occurs  in  a  micaceous  quartz  schist  which 
is  cut  in  all  directions  by  pegmatite  dikes  that  vary  in  width  from  a 


256  REPORT  OF  STATE  MrNER^VLOGIST. 

few  inches  to  several  feet.  The  ore  is  a  quartzose'  schist,  stained  with 
copper  and  is  said  to  average  $15  per  ton  in  gold. 

The  development  on  this  vein  consists  of  a  shaft  sunk  on  the  vein 
to  a  depth  of  150  feet.  At  a  depth  of  75  feet  a  drift  has  been  driven 
east  100  feet  and  also  west  125  feet.  From  the  bottom  of  this  shaft 
is  a  drift  east  50  feet  and  west  50  feet.  A  cross-cut  tunnel  is  driven 
north  75  feet  and  this  connects  with  the  shaft  on  the  75-foot  level. 
About  300  feet  west  of  these  workings,  at  a  lower  elevation,  a  cross- 
cut tunnel  has  been  driven  X.  60°  E.  for  300  feet.  At  100  feet  from 
the  portal  of  this  tunnel  a  small  ore  shoot  is  cut  which  was  stoped  to 
the'  surface.  At  this  point  a  drift,  which  evidently  is  not  on  the  vein, 
has  been  driven  north  200  feet  and  there  is  also  a  drift  east  100  feet 
but  no  ore  has  been  developed.  Ore  stoped  is  said  to  average  $5  to 
$20  per  ton. 

Northwest  of  these  workings,  on  the  opposite  slope  of  the  ridge, 
considerable  prospecting  has  been  done  on  a  parallel  system  of  veins. 
On  one  of  these  veins  is  an  incline  shaft  30  feet  deep  and  also  a  tunnel 
30  feet  in  length.  The  vein  is  12  inches  to  three  feet  wide,  strikes 
northeast  and  dips  35°  southeast.  A  10-stamp  mill  was  formerly  on 
the  property  but  this  was  removed  in  1915.  The  only  equipment  con- 
sists of  a  head  frame,  ore  bins  and  framework  of  the  miU.  Two  men 
are  employed  on  development  work. 

Duncan  Mine.  It  comprises  five  claims  located  1^  miles  northwest 
of  Pot  Holes  or  the  Laguna  Dam.  Owner,  W.  H.  Trenehard,  of 
Laguna.  The  vein,  which  has  a  width  of  7  feet,  occurs  in  granitic 
gneiss.  Ore  milled  from  the  vein  is  said  to  have  plated  $14  per  ton. 
Development  consists  of  an  incline  shaft  sunk  on  the  vein  to  a  depth 
of  200  feet.     Idle. 

El  Lucero  Group  of  Clahns  contains  five,  known  as  El  Lucero, 
Cuidadela,  La  Fortuga  No.  1  and  No.  2,  and  Missing  Link,  located  17 
miles  northwest  of  Yuma  and  about  4  miles  from  the  Colorado  River 
in  the  Picacho  mining  district.  Elevation  450  feet.  Owners,  Abel 
Ochoa  and  Philip  Hess,  of  Yuma,  Arizona. 

The  veins,  which  have  widths  of  2  to  4  feet,  occur  in  a  granitic 
gneiss.  The  veins  strike  N.  20°  W.  and  dip  40°  west.  The  principal 
development  has  been  on  El  Lucero  claim.  Two  incline  .shafts  have 
been  sunk  to  a  depth  of  30  feet.  The  quartz  vein  is  oxidized,  being 
stained  with  iron  oxides  and  some  copper  stain.  Ore  shoot  developed 
is  30  feet  long  with  an  average  width  of  two  feet.  On  La  Fortuga 
claim,  about  700  feet  north  of  these  workings,  a  tunnel  is  being  driven 
south  to  intersect  the  vein  at  a  lower  elevation.  On  the  Missing  Link 
Claim,  which  is  located  one-half  mile  north  of  El  Lucero  workings, 
considerable  surface  prospecting  has  been  done  on  a  parallel  vein. 
One  man  employed. 

Enna  Mine,  formerly  owned  by  the  Erma  Mining  Company,  com- 
prises twelve  claims  located  in  the  vicinity  of  the  Mesquite  Placer,  in 
Sec.  21,  T.  13  S..  R.  19  E.,  S.  B.  B.  and  M.,  about  7  miles  northeast  of 
Glamis  Elevation  950  feet.  The  gold  occurs  in  pockets  in  some 
quartz  veins  in  the  schists.  These  veins  are  about  3  feet  wide.  Devel- 
opment consists  of  a  number  of  shafts  from  50  to  100  feet  deep. 
Claims  at  present  held  under  names  of  different  locators. 
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Gold  Basin  Mine  comprises  four  claims  located  in  Sec.  3,  T.  12  S., 
R.  20  E.,  S.  B.  B.  and  M.,  18  miles  noi-theast  of  Ogilby,  a  station  on 
the  Southern  Pacific  Railroad  and  li  miles  east  of  the  Glamis-Palo 
Verde  road,  in  the  Chocolate  Mountains.  Owner,  C.  A.  Gibson  of 
Brawley.  The  mine  was  discovered  by  Thomas  Dunn  in  1915  and 
worked  in  1917,  when  a  rich  lens  of  ore  that  is  reported  to  have  pro- 
duced $500  in  gold  was  encountered. 

A  series  of  parallel  veins  of  quartz  12  to  18  inches  in  width  occur 
in  diorite.  These  veins  strike  northeast  and  dip  from  60°  to  70°  to 
the  southeast.  A  number  of  shallow  shafts  have  been  sunk  on  the 
different  veins.  The  deepest  of  these  is  100  feet.  North  of  this  shaft 
is  also  a  tunnel  which  has  been  driven  south  50  feet  to  intersect  a 
quartzite  dike  that  strikes  east.  The  quartz  is  copper-stained  and  is 
said  to  carry  values  in  gold  from  $25  to  $50  per  ton.  Equipment 
consists  of  cars,  track  and  arastra.  Only  annual  assessment  work  is 
being  done  on  the  property. 


View  of  Cargo  Muchacho  Range  of  Mountains,  Tumco  District. 
Ogilby,  Imperial  County. 

Golden  Cross  Group  of  Mings.  This  group  of  mines  is  located  on 
the  western  slope  of  the  Cargo  Muchacho  Range,  in  Sec.  1  and  12, 
T.  15  S.,  R.  20  E.,  S.  B.  B.  and  M..  and  in  Sec.  6  and  7,  T.  15  S., 
R.  21  E.,  S.  B.  B.  and  M.,  in  the  Hedges  mining  district  ii  miles 
north  of  Ogilby,  a  station  on  the  Southern  Pacific  Railroad.  Eleva- 
tion 700  feet.  The  property  originally  comprised  twenty  claims 
but  the  principal  workings  were  on  the  Golden  Cross,  Golden  Crown, 
and  Queen  claims. 

The  mines  were  operated  from  1910  to  1914  by  the  United  Mines 
Company  of  Los  Angeles  and  the  company  changed  the  name  of  the 
camp  to  Tumco.  During  1916  the  mines  were  operated  by  the  Queen 
Mining  Company  of  Ogilby  when  30  stamps  of  the  mill  were  run, 
crushing  50  tons  per  24  hours. 

The  properties  were  equipped  with  hoisting  and  compressor  plants, 
also  100-stamp   mill  and   cyanide   plant.     This   equipment,   including 
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pumping  plant  and  pipe  line  from  the  Colorado  River,  was  removed 
from  the  property  in  1917  and  sold  as  junk.  At  the  time  the  district 
was  visited  by  the  writer,  the  camp  was  practically  abandoned.  These 
properties  are  held  l\y  location  as  the  (iaod  Luck  Gmiip,  comprising 
six  claims,  by  M.  B.  Patton,  C.  S.  Walker  and  B.  F.  Harrison,  of 
South  Pasadena,  California. 

The  formation  in  the  vicinity  of  these  mines  is  a  micaceous  quartz 
schi.st,  in  part  feldspathic,  which  is  cut  in  all  possible  directions  by 
pegmatite  dikes,  varying  from  a  few  inches  to  several  feet  in  width. 
The  orebodies  are  in  quartzose  schist  or  gneiss  and  the  mineralization 
parallels  the  stratification  in  certain  layers  of  the  schist.  The  silicified 
hornblende  schist  carrying  gold,  dips  about  30  to  35  degrees  southeast 
with  a  strike  N.  35°  E.  The  veins  are  from  2  to  25  feet  in  width.  The 
ore  shoots  mined  varied  in  width  from  15  to  25  feet.  The  country  is 
extensively  faulted  and  at  least  two  systems  of  faults  exist.  One  of 
these,  a  ma.jor  system,  trends  nearly  northeast  and  the  minor  system 
has  a  trend  nearly  east. 

There  are  three  incline  shafts  and  glory  holes  known  as  Golden 
Queen,  Golden  Crown  and  Golden  Cross.  The  Golden  Cross  is  sunk 
on  an  incline  of  37°  to  a  depth  of  1200  feet.  The  Golden  Queen  shaft 
is  sunk  on  an  incline  of  35°  to  a  depth  of  1000  feet  and  the  Golden 
Crown  to  a  depth  of  1100  feet.  The'  Golden  Crown  and  Golden  Cross 
shafts  are  on  the  same  vein  sj'stem,  while  the  Golden  Queen  is  on  a 
monoclinal  fault  block  north  of  that  which  contains  the  other  two  and 
it  is  probable  that  the  two  ore-bearing  strata  were  once  continuous, 
faulting  in  the  major  s.ystem  having  displaced  and  cut  oft"  the  Golden 
Queen  block  from  that  containing  the  others. 

The  total  underground  workings  are  said  to  comprise  over  eight 
miles  of  drifts.  Levels  were  driven  from  the  different  shafts  every 
100  feet.  Considerable'  area  of  the  mineralized  schists  was  mined  b.v 
the  glory  hole  method  above  the  three  shafts.  It  is  reported  that  the 
ore  mined  from  the  glory  holes  had  values  of  from  $1.50  to  $2.50  per 
ton,  while  that  mined  underground  ran  from  $4  to  $8  per  ton.  The 
production  from  this  group  of  mines  amounted  to  $2,000,000. 

Bibl:   State  Mineralogist's  Reports  XII.  p.  240;  XIII,  p.  337; 
XIV,  pp.  726-728. 

Mendeville  Group  of  Claims.  These  claims  are  located  one  mile 
east  of  the  Picacho  Basin  Mine  in  the  Picaeho  mining  district.  Ele- 
vation 560  feet.  Holdings  comprise  two  claims,  owned  by  J.  Mende- 
ville, of  Yuma.  Under  option  to  L.  M.  Tobin,  of  Yuma,  Arizona.  The 
orebody  is  in  a  quartzose  schist  or  gneiss  and  a  silicified  country  rock 
which  contains  gold.  The  vein  of  silicified  schi.st  is  50  feet  wide  and 
strikes  north  with  a  dip  of  60°  west.  The  orebody  has  been  developed 
by  an  incline  shaft  to  a  depth  of  75  feet  and  a  crosscut  east  50  feet 
and  drift  south  along  contact  of  andesite  and  schist  25  feet.  A 
vertical  shaft  about  50  feet  deep  connects  with  this  south  drift.  It  is 
stated  that  a  sample  taken  from  the  full  length  of  the  cross-cut  had 
a  value  of  $7  per  ton  in  gold.     Idle. 

Mesqidte  Placer  is  located  in  Sec.  21,  T.  13  S.,  R.  19  E.,  S.  B.  B. 
and  M.,  about  7  miles  by  road  northeast  of  Glamis.     Elevation  950 

feet.     The  gravels  lie  along  the  washes  of  the  present  water  courses 
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from  the  Chocolate  Mountains  which  drain  into  the  bed  of  a  dry  lake 
against  the  sand  hills,  ten  miles  to  the  south.  The  plaeeT  gravels  are 
in  places  fifteen  feet  deep  but  are  not  continuous  and  probably  the 
average  depth  would  not  be  over  six  feet.  During  the  early  work  on 
these  placers,  water  was  packed  from  Glamis  and  the  gravels  panned 
and  run  through  rockers.  Some  dry  placering  has  also  beeir  done. 
Although  the  deposits  are  not  continuous  but  cut  through  by  arroyos, 
they  vary  in  width  up  to  one-half  mile  and  extend  for  about  two  miles 
along  the  flank  of  the  Chocolate  Mountains.  Much  gold  is  reported 
to  have  been  taken  from  these  woi-kings  in  the  early  days  and  prob- 
ably considerable  areas  remain  which  could  be  worked  if  water  could 
be  secured. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  731. 

Ogilhy  Group  of  Mines  comprises  seven  claims  located  in  the  Cargo 
Muchaeho  Mountains,  four  miles  northeast  of  Ogilby,  adjoining  the 


Dry   pUuers    and    view    of   Picacho    Peak.      Picacho    Basin,    Imperial    County. 

American  Girl  Mine  on  the  west.  Elevation  700  feet.  Owners,  S.  C. 
Samson   and   Thomas  Johnson,   of   Ogilby. 

The  ore  occurrence  is  similar  to  that  on  the  American  Girl  Mine. 
The  orebodies  are  in  a  quartzose  schist  or  gneiss,  carrying  iron  pyrites 
which   contain    gold. 

Developments  consist  of  six  shafts,  the  deepest  being  500  feet.  The 
veins  strike  northwest  and  dip  35°  to  40^"  to  the  southwest.  The  pres- 
ent development  is  confined  to  sinking  a  new  incline  shaft.  A  5-ton 
Ellis  ball  mill  is  being  installed.     Two  men  are  employed. 

Padre  and  Madre  Mine  is  in  the  Cargo  Muchaeho  district,  four 
miles  east  of  Ogilby,  a  station  on  the  Southern  Pacific  Railroad  and 
adjoins  the  Blossom  Mine  on  the  southeast.  Owner,  Mrs.  S.  B. 
Wright,  of  San  Bernardino. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  242;  XIII,  p.  343. 
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Pasadena  and  South  Extension  Mine  comprises  two  claims  located 
in  Sec.  20,  T.  15  S.,  R.  21  E..  S.  B.  B.  and  M..  in  the  Cargro  Muchacho 
district,  four  miles  north  of  Ogilby.  a  station  on  the  Southern  Pacific 
Railroad.  Developments  consist  of  a  shaft  100  feet  deep.  Owner, 
"William  Borthwich  and  associates  of  Ogilby,  California.     Idle. 

Bibl:  State  Mineralogist's  Reports  XI.  p.  386;  XII.  p.  242;  XIII, 
p.  343;  XIV,  p.  729. 

Peg  Leg  Mi7ie.  It  is  located  on  the  eastern  slope  of  the  Chocolate 
Mountains,  about  15  miles  west  of  Niland. 

The  vein  has  a  width  of  two  feet  and  strikes  X.  30"  "W.,  dip  vertical. 
The  country  rock  is  granite.  The  development  work  consists  of  two 
shafts  sunk  on  the  vein,  the  north  shaft  being  150  feet  deep,  and  300 
feet  south  of  which  is  another  shaft  75  feet  deep.  The  vein  quartz 
is  iron  stained.    It  is  also  stained  with  copper.    Idle. 

Picacho  Basin  Mine  (Placer).  It  is  25  miles  north  of  Tuma  and 
about  5  miles  south  of  Picacho  P.  0.  The  basin  consists  of  low.  rolling 
hills  covered  in  part  by  washed  gravel  and  detritus  from  the  neigh- 
boring hills.  These  superficial  deposits  are  gold-bearing  and  have 
been  worked  by  Mexicans  and  Indians  for  years,  and  recently  by  dry 
washing  machines.  The  gravels  have  been  worked  along  the  arroyo. 
between  the  Picacho  Basin  mine  and  the  village  and  the  ground  is 
now  owned  by  the  Ridgeway  Estate,  of  Philadelphia.  Pennsylvania. 
It  is  reported  that  the  gold-bearing  gravels  have  an  average  value  of 
35  cents  per  cubic  yard. 

The  property  is  at  present  under  option  to  L.  M.  Tobin,  of  Yuma, 
Arizona. 

Picacho  Basin  Mine  (Quartz).  It  is  located  25  miles  north  of 
Yuma,  and  about  5  miles  south  of  the  Colorado  River  and  the  village 
of  Picacho. 

The  propertv  comprises  36  claims  located  in  T.  13  and  14  S..  R. 
22  and  23  E..  S.  B.  B.  and  M.  Elevation  580  feet.  Owner.  Ridgeway 
Estate,  of  Philadelphia.  Agent,  F.  F.  Rielly.  of  Picacho.  Under 
option  to  L.  M.  Tobin.  of  Yuma,  Arizona. 

The  property  was  operated  by  the  Picacho  Basin  Mining  Company 
from  1904  to  September.  1910.  when  operations  were  suspended.  The 
production  is  reported  to  have  been  about  $2,000,000. 

The  rock  formations  are  micaceous  and  hornblende  schists,  diorite 
and  a  few  intrusive  dikes,  mostly  granitic.  On  the  east,  south  and 
west  of  the  basin  are  rugged  hills  of  rhyolite.  rhyolite  tuff  and  andesitie 
rocks,  the  most  prominent  mass  being  the  rugged  ridge  called  Picacho 
Peak.  This  peak  has  an  elevation  of  1500  feet  above  the  Colorado 
River. 

The  orebody.  which  was  a  lode,  occurred  in  lenses  in  schist,  dipping 
at  an  angle  of  45°  to  the  southwest  and  the  general  strike  of  these 
lenses  is  X.  40°  W.  Three  parallel  and  distinct  lenses  were  developed 
on  the  propertv'.  The  first  lens  developed  was  on  the  Pennsylvania 
claim.  This  shoot  of  ore  was  250  feet  long  and  150  feet  wide.  It 
was  first  developed  and  worked  through  two  shafts  to  a  depth  of  250 
feet,  then  the  ore  was  mined  by  the  glory  hole  method.  The  glory 
hole  is  about  250  feet  in  length,  with  a  width  of  160  feet.     The  ore 
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from  these'  workings  was  transported  by  rail  to  a  mill  on  the  Colorado 
River,  a  distance  of  five  miles  from  the  mine.  In  1908,  this  mill  was 
moved  to  the  mine  and  installed  at  the  Diablo  shaft.  It  had  a  capacity 
of  400  tons.  The  Diablo  shaft  is  located  750  feet  southwest  of  the 
glory  hole  and  the  shaft  is  sunk  on  an  incline  of  50°  to  a  depth  of 
450  feet.  The  lens  of  ore  worked  was  250  feet  long  and  160  feet  wide. 
Levels  were  driven  from  the  shaft  every  50  feet.  Most  of  the  sloping 
on  the  shoot  is  northwest  of  the  shaft.  A  large  tonnage  of  ore  was 
milled  which  is  said  to  have  had  an  average  value  of  $3  per  ton.  At 
the  present  writing  the  mill  and  buildings  are  being  wrecked  by  Tobin 
and  Brown  of  Yuma  and  the  lumber  is  being  hauled  to  Yuma  for  sale'. 
Bibl:  State  Mineralogist's  Reports  XII,  pp.  237-243;  XIII,  pp. 
331-346;  XIV,  pp.  729-730. 

Potholes  (Placer).     These  dry  placers  are  located  10  miles  northeast 
of  Yuma  and  several  miles  west  of  Laguna  Dam.     Elevation  150  feet. 
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Picacho  l;,i:-in   Arii.-,  slmwing   I)i;il.l-    -1;.^    i    .!'■ 
Picacho,  Imperial  Counli". 


The  gold-bearing  gravels  of  this  region  were  e'xtensively  worked  in 
the  early  days  by  Indians  and  Mexicans  and  the  placers  have  produced 
considerable  gold. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  242;  XIII,  p.  344. 

Senator  Mine.  This  mine  comprises  one  patented  claim  located  in 
T.  15  S.,  R.  28  E.,  S.  B.  B.  and  M.,  five  miles  north  of  Potholes  and 
about  one-half  mile  from  the  Colorado  River.  Owners,  W.  W.  H. 
Williams  and  0.  B.  DeWitt,  of  San  Bernardino. 

A  quartz  vein  8  feet  wide  occurs  in  the  schist.  It  strikes  northwest 
and  dips  70°  southwest.  Development  consists  of  an  incline  shaft 
sunk  on  the  vein  to  a  depth  of  300  feet.  Drifts  have  been  run  on  the 
vein  on  the  100,  180  and  270-foot  levels.  A  small  amount  of  sloping 
was  done'  on  the  100  and  180-foot  levels.     Idle. 
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A  deposit  of  iron  oxide,  reported  to  carry  50  to  60  per  cent  iron, 
occurs  about  three  miles  northeast  of  Amos  Station  on  the  western 
slope  of  the  Chocolate  Mountains. 

Dan  Simpson  of  Xiland,  J.  H.  Churchill,  and  Edgrar  Wear  of  Los 
Angeles,  have  recently  located  a  group  of  claims  in  See.  33,  T.  9  S., 
E.  16  E..  S.  B.  B.  and  M..  on  a  deposit  of  magnetite  that  occurs  in 
the  Chocolate  Mountains,  17  miles  northeast  of  Xiland. 

LEAD    AND    SILVER. 

Lead-silver  ores  occur  in  the  county  in  the  Paymaster  district  on 
the  eastern  slope  of  the  Chocolate  Mountains,  17  miles  northeast  of 
Glamis,  a  station  on  the  Southern  Pacific  Railroad.  Lead  carbonate 
and  galena  also  occur  in  the  Pioacho  district,  the  principal  deposit 
being  located  five  miles  east  of  Picacho,  and  one  mile  south  of  the 
Colorado  Eiver.  The  most  productive  mine  was  the  Paymaster  which 
was  worked  from  1867  to  1880.  Since  the  latter  date,  spa.smodic 
attempts  have  been  made  to  work  the  property,  and  in  recent  years 
the  tailings  from  previous  mill  operations  were  treated  by  the  cyanide 
process. 


Homestake  Mine  comprises  three  claims  located  one  mile  northeast 
of  Paymaster  Mine,  and  two  miles  west  of  Midway  "Well,  in  the  Poor- 
man's  mining  district.  Elevation  750  feet.  Owners,  Vaughn  Langlin 
and  V.  Bloomer,  of  Brawley. 

The  vein  has  a  width  of  6  feet,  strikes  N.  60°  E.,  and  dips  70°  N. 
The  formation  is  granitic  gneiss  and  monzonite.  The  ore  is  lead 
carbonate  and  galena,  carrying  values  in  silver.  Developments  con- 
sist of  a  shaft  sunk  on  the  vein  to  a  depth  of  75  feet,  a  crosscut  tunnel 
25  feet  in  length  and  some  shallow  openeuts.     Idle. 

The  Mayflower  Mine  comprises  six  claims  located  in  Sec.  11,  T.  14 
S.,  R.  22  E.,  S.  B.  B.  and  M.,  five  miles  east  of  Picacho  and  one  mile 
south  of  the  Colorado  Eiver. 

The  ore  is  lead  carbonate  and  galena  which  occurs  in  small  veins 
and  pockets  in  the  schists.  It  is  reported  that  some  of  the  ore  mined 
carried  as  high  as  90  oz.  silver  per  ton. 

Developments  consist  of  openeuts,  short  tunnel  and  shafts  50  to  90 
feet  in  depth.     Owner,  W.  H.  Trenchard,  of  Laguna. 

Paiimaster  Mine  comprises  thirteen  claims  located  as  the  Flagpole 
Group  but  known  as  Pavmaster  Group  of  mines,  situated  in  Sees.  19 
and  30,  T.  11  S.,  E.  20  E..  and  in  See.  24  and  25,  T.  11  S.,  E.  19  E., 
S.  B.  B.  and  M..  on  the  eastern  slope  of  the  Chocolate  ilountains,  25 
miles  by  road  northeast  of  Glamis,  a  station  on  the  Southern  Pacific 
Eailroad.  and  three  miles  west  of  Midway  Well.  Elevation  800  feet. 
Owners.  Judge  Guy  P.  Hocker  and  J.  C.  Frank,  827  Stock  Exchange 
Building,  Los  Angeles. 

The  mineralization  occurs  along  a  vein  that  is  on  the  contact  of 
granitic  gneiss  and  monzonite  which  strikes  N.  45°  E.,  and  dips  70° 
NW.  A  series  of  parallel  rhyolitie  porphyry  dikes  that  strike  south, 
intersect  the  Paymaster  vein  500  feet  east  of  the  shaft.     The  vein 


LOS   ANGELES   FIELD   DIVISION. 


^(i:5 


can  be  traced  on  the  surface'  for  a  distance  of  over  4000  feet.  The 
ore  is  lead  carbonate,  carrying  silver  values.  Tvfo  ore  shoots  were 
developed  by  means  of  'shafts.  The  Paymaster  shaft  vyas  sunk  to  a 
depth  of  385  feet  on  a  70°  incline  and  ore  sloped  from  200-foot  level 
to  the  surface  for  a  distance  of  about  250  feet  in  length.  Width  of 
ore  mined  was  from  8  to  15  feet.  Two  veins  were  worked  on  the 
Paymaster  claim,  known  as  footwall  and  han»ing-\va!l  veins.  Levels 
were  driven  every  100  feet  on  the  vein,  with  crosscuts  run  to  footwall 
vein  on  each  level.  On  the  300-foot  level,  northeast  of  the  shaft,  a 
winze  has  been  sunk  to  a  depth  of  85  feet  on  the  vein. 

About  1500  feet  to  the  east  of  the  Paymaster  workings  is  the 
President  shaft  and  underground  workings.  This  shaft  was  sunk  to 
a  depth  of  425  feet  on  the  footwall  side  of  the  vein  and  about  in  the 
middle  of  the  ore  shoot.  The  ore  was  sloped  from  about  the  200-foot 
level  to  the  surface,  for  a  distance  of  250  feet  in  length  on  the  vein. 


Paymaster  Mine,  showing  view  of  Paymaster  shaft.     Chocolate  Mountains, 
Imperial  County. 

the  width  sloped  being  from  15  to  35  feet  between  walls.  Levels  were 
driven  from  the  shaft  every  50  feet  below  the  200-foot  level.  Most  of 
the  slopes  are  east  of  the  shaft,  and  only  the  hanging-wall  section  of 
the  vein  was  worked  on  the  300  and  400-foot  levels.  The  vein  has  a 
maximum  width  of  35  feet  and  shows  streaks  of  galena  in  the  drifts 
on  these  levels.  From  a  study  made  of  the  slope's,  it  appears  that  the 
orebod}^  worked  from  the  surface  ended  at  the  150-foot  level ;  then 
another  lens  of  ore  was  worked  from  the  200-foot  level  to  probably 
the  350-foot  level.  It  is  reported  that  the  ore  milled  from  the  President 
working's  carried  20  oz.  in  silver  and  from  7%  to  10%  lead. 

About  1800  feet  east  of  the  President  workings  are  the  Hazel  work- 
ings. Here  two  shafts  liave  bee'n  sunk  on  the  vein  to  depths  of  50  and 
100  feet.  The  vein  exposed  in  these  workings  is  15  feet  wide.  The 
ore  is  lead  carbonate  and  galena,  carrying  small  values  in  silver.  It 
is  said  that  samples  taken  from  drifts  on  tlie  vein  carried  6  oz.  silver 
and  10%  lead. 
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The  owners  of  the  property  also  own  40  acres  of  patented  land 
located  in  Sec.  15,  T.  11  S.,  R.  20  E.,  on  which  is  located  a  well  and 
pumping  plant  with  a  2-inch  pipe  line  3i  miles  in  length  running  from 
the  well  to  the  mine.  The  pumping  equipment  consists  of  gas  engine, 
Gould  Triplex  pump  and  storage  tank. 

The  Paymaster  Mine  was  first  located  in  1867  and  about  1870  a 
10-stamp  mill  was  installed  on  the  property  and  operated  until  1875. 
This  mill  probably  treated  30,000  to  40,000  tons  of  ore  from  the 
Paymaster  and  President  workings.  It  is  reported  that  at  one  time 
there  were  about  2'0,000  tons  of  tailings  on  the  property  but  a  good 
proportion  was  washed  away  by  cloudbursts  and  there  are  now  about 
6000  to  8000  tons,  reported  to  assay  6  to  8  oz.  in  silver. 

From  1880  to  1916  this  property  was  located  by  a  number  of  dif- 
ferent parties  but  no  production  was  made  during  this  period.  In 
1916  the  property  was  acquired  by  the  Anaheim  Exploration  and 
Development  Company;  C.  E.  Holcomb,  of  Anaheim,  California,  pres- 
ident. This  company  installed  a  concentration  plant  at  Midway  Well 
and  attempted  to  treat  the  ore  from  the  Hazel  workings.  In  1918  the 
property  was  acquired  by  Judge  Guy  P.  Hoeker  and  J.  C.  Frank,  of 
Los  Angeles,  who  are  the  present  owners. 

In  1923  a  cyanide  plant  was  installed  and  8000  tons  of  tailings,  said 
to  assay  6  to  8  oz.  in  silver,  were  treated,  recovering  .'(i50,000  in  silver. 
Idle. 

MANGANESE. 

Commercial  deposits  of  manganese  ore  occur  in  the  Paymaster  dis- 
trict, in  an  outlying  spur  from  the  southeastern  part  of  the  Chocolate 
Mountains  and  in  the  Palo  Verde  district,  in  the  Palo  Verde  range  of 
mountains. 

The  Palo  Verde  Mountaias  are  a  mass  of  deeply-eroded  volcanic 
flows  extending  from  the  vicinity  of  the  Colorado  Eiver,  eight  miles 
south  of  Palo  Verde,  northwestward  for  about  20  miles.  The  man- 
ganese deposits  occur  in  a  number  of  short  veins  or  shear  zones  that 
cut  the  basic  lava  flows. 

In  the  Chocolate  Mountains  the  veins  containing  the  manganese 
deposits  cut  lavas  of  Tertiary  age,  and  a  conglomerate  that  is  probably 
Quaternary. 

The  manganese  ore  consists  of  the  oxides,  psilomelane,  pyrolusite 
and  manganite.    Psilomelane  is  the  dominant  oxide  in  all  these  deposits. 

The  deposits  in  the  Chocolate  Mountains  are  accessible  from  Glamis, 
on  the  Southern  Pacific  Railroad,  by  Avagon  road  32  miles  long,  and  the 
Palo  Verde  deposits  are  about  37  miles  by  road  from  Glamis. 

Manganese  ore  was  mined  and  shipped  from  the  deposits  in  the' 
Chocolate  Mountains  in  1917  and  1918  and  from  the  Palo  Verde  Dis- 
trict early  in  1917.  Operations  were  suspended  in  the  latter  part  of 
1918  on  account  of  the  resumption  of  imports  of  high-grade  foreign 
ores. 

The  Ebony  Group,  formerly  known  as  the  Ebony  group  of  claims, 
is  located  in  the  northwestern  section  of  the  Palo  Verde  Mountains,  six 
miles  south  of  Wiley  Well,  and  about  40  miles  by  road  northeast  of 
Glamis,  a  station  on  the  Southern  Pacific  Railroad.  The  elevation  is 
1100  feet 
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A  number  of  narrow  veins  containing  manganese  and  having  a  gen- 
eral nortlierly  strike,  occur  in  tlie  basic  lava.  These  veins  are  from  a 
few  inches  to  several  feet  in  width.  Psilomelane  is  the  principal 
manganese  oxide  but  it  is  more  or  less  mixed  with  iron  oxides  and 
caleite.  A  nuinl)er  of  shallow  open-cuts  have  been  made  on  the  different 
vein  outcrops,  exposing  6  to  12  inches  of  manganese  ore.  No  ore  has 
been  shipped  from  the  property. 

Bibl :  State  Mining  Bureau  Bull.  76,  pp.  34-35. 

Everharty  or  Tres  Amigos  DcposH  is  located  in  the  Chocolate 
Mountains,  32  miles  bv  road  northwest  of  Glamis,  a  station  on  the 
Southern  Pacific  Railroad,  in  T.  11  S.,  R.  21  E.,  S.  B.  B.  and  M.,  in 
the  Paymaster  district.     The  elevation  is  1200  feet. 

The  deposit  was  worked  in  1917  by  J.  J.  Everharty,  who  shipped  a 
considerable  quantity  of  high-grade  ore.  In  1918  the  property  was 
le'ased  to  the  Tres  Amigos  Company,  of  Los  Angeles,  and  a  small 
amount  of  ore  was  shipped.  It  was  then  subleased  to  Suffern  & 
Company,  of  New  York,  who  operated  the  property  until  August,  1918, 
when  it  was  relinquished  to  J.  J.  EverhartJ^  It  is  reported  that  the 
greater  part  of  the  oi'e  contained  more  than  40  per  cent  of  manganese 
and  less  than  8  per  cent  of  silica.  The  ore  was  hauled  by  motor  truck 
to  Glamis  and  then  shipped  to  furnaces  in  Pennsylvania  and  Illinois. 

Tlie  deposits  of  manganese  ore  are  contained  in  fissure  veins  that 
cut  both  the  sedimentary  and  igne'ous  rocks.  The  veins  strike  from 
N.  10°  W.  to  N.  50°  E.  The  majority  of  the  veins  strike  N.  25°  E. 
and  dip  from  65°  to  vertical.  These  veins  vary  in  width  from  one  to 
four  feet. 

On  what  was  formerly  known  as  the  Black  Mountain  Claim,  a  vein 
which  strikes  N.  10°  W.  and  dips  80°  E.  has  been  exposed  for  a 
distance  of  150  feet  by  two  tunnels.  A  considerable  tonnage  of  ore 
was  mined  from  the  upper  tunnel.  The  vein  can  be  traced  southward 
from  this  tunnel  for  a  di.stance  of  1300  feet  to  another  tunnel. 
Between  these  two  tunnels  are  croppings  of  ore  from  one  to  four  feet 
wide.     The  vein  worked  in  the  south  tunnel  was  two  feet  wide. 

A  shear  zone  10  feet  wide,  which  cuts  volcanic  breccia  occurs  on  the 
southwest  side  of  the  arroyo.  This  zone  contains  numerous  veinlets 
and  seams  of  psilomelane  for  100  feet  along  its  strike.  A  tunnel  40 
feet  long  has  been  run  in  this  shear  zone.  A  quarter  of  a  mile  south 
is  a  fissure  vein  wheh  cuts  an  andesite  breccia.  This  vein  strikes 
N.  50°  E.  and  dips  75°  SE.  The  vein  has  been  developed  on  the 
surface  by  an  open-cut  about  150  feet  long,  and  by  a  tunnel  50  feet 
long.  In  the  open-cut  the  vein  exposed  is  three  feet  in  width.  The 
ore  on  the  surface  is  hard  and  is  mostly  psilomelane  but  in  de'pth  the 
ore  becomes  softer  and  manganitc  and  pyrolusite  become  more 
abundant. 

Bibl:  U.  S.  Geol.  Surv.  Bull.  710-E. 

Palo  Verde  Deposits  of  manganese  are  located  in  the  Palo  Verde 
Mountains  about  five  miles  west  of  the  wagon  road  between  Palo 
Verde  and  Glamis,  in  T.  9  and  10  S.,  R.  19  E.,  S.  B.  B.  and  M. 
Elevation  is  1000  feet. 
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Several  claims  were  held  on  this  deposit  by  T.  Lugo,  of  Palo  Verde. 
The  deposit  was  worked  in  the  early  part  of  1918  and  a  small  quantity 
of  ore  shipped. 

The  manganese  deposits  are  in  a  number  of  short  veins  or  shear 
zones  that  cut  basic  lava  flows.  The  veins  strike  N.  65°  E.  and  ar€f 
vertical.  The  vein  material  is  from  a  few  inches  to  several  feet  wide, 
and  consists  of  fragments  of  basalt  cemented  together  with  manganese 
oxides  and  cut  by  veinlets  of  ealcite.  The  veins  have  been  developed 
hy  short  tunnels  and  open-cuts.  The  ore  shoots  are  short,  being  only 
a  few  feet  in  length.  Psilomelane  is  the  principal  manganese  oxide 
but  it  is  more  or  less  mixed  with  iron  oxides  and  ealcite. 

Bibl:  State  Mineralogist's  Report  XVII.  p.  269;  U.  S.  Geol.  Surv. 
BuU.  710-E. 

Tolhard  Manganese  Deposit  (Imperial  Manganese  Mines)  is  located 
on  the  southeast  slope  of  a  spur  of  the  Chocolate  Mountains,  in  T.  11 
S.,  R.  21  E.,  S.  B.  B.  and  M..  30  miles  northeast  of  Glamis  by  wagon 
road  and  8  miles  southeast  of  ^Midway  Well.     Elevation  is  800  feet. 

In  1917  0.  S.  Tolbard  located  three  claims  known  as  the  Black 
Sheep  No.  1,  No.  2  and  No.  3.  on  the  hill  east  of  the  arroyo  and  on 
the  southeast  side  of  the  north  end  of  the  Tres  Amigos  claims.  Oper- 
ations were  begun  by  the  Tolbard  Mining  Company  in  June,  1917, 
and  considerable  ore  was  produced  from  the  property  until  the  latter 
part  of  1918  when  operations  were  suspended.  It  is  reported  that  ore 
shipped  contained  46*^^  manganese,  0.5'^'c  iron,  and  2.5%  silica.  This 
property  and  the  Tres  Amigos  group  were  I'eloeated  in  1925  by  Page 
Bros.,  of  Glamis,  and  it  is  reported  that  the  Pacific  Coast  Steel  Com- 
pany, of  Los  Angeles,  has  purchased  the  claims. 

The  principal  development  work  is  on  what  was  known  as  the 
Black  Sheep  claim.  It  consi.sts  of  four  tunnels  and  a  shaft  near  the 
portal  of  one  tunnel.  Work  on  the  other  two  claims  consists  of 
shallow  open-cuts.  The  total  amount  of  work  amounts  to  about  600 
feet. 

The  deposits  of  manganese  ore  are  contained  in  fissure  veins  that 
cut  both  sedimentary  and  igneous  rocks.  Three  veins  have  been 
worked  on  the  Black  Sheep  claim.  These  veins  can  be  traced  for  over 
1000  feet  but  the  ore  has  been  mined  from  them  in  two  shoots  only, 
the  longer  being  400  feet.  Other  veins  occur  on  these  claims  but  they 
have  not  been  explored  to  any  extent.  The  veins  vary  in  strike  from 
N.  25°  E.  to  N.  40°  E..  and  dip  from  65°  to  vertical,  and  vary  in 
width  from  a  few  inches  to  four  feet.  The  manganese  oxides  are 
mostly  psilomelane.  though  with  increasing  depth  the  softer  oxides, 
manganite  and  pyrolusite  become  more  abundant.  The  cost  of  mining 
is  said  to  have  Ijeen  from  $6  to  $10  per  ton.  Haulage  from  the  mine 
to  Glamis.  a  distance  of  32  miles,  costs  $15  pe*r  ton. 

Bibl:  IT.  S.  Geol.  Surv.  Bull.  710-E. 


Nickel  occurs  on  the  south  slope  of  the  Coyote  Mountains.  The 
extent  of  the  deposit  has  not  been  determined  as  very  little  prospecting 
has  been  done  on  the  surface  outcrop.  The  ore  is  chiefly  garnierite.  a 
nickel-magnesium   silicate. 
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Silver  is  found  in  the  soutlieastel-n  part  of  the  eounty  associated 
]iriiK'ipally  with  lopjH'r,  uold  and  U='ad  ores.  In  the  Paymaster  district 
on  the  True  Friend  and  Silver  Moon  claims  it  occurs  in  the  form  of 
argentite.  The  principal  production  of  silver  has  been  from  the 
Paymaster  Mine,  where  it  occurs  with  galena  and  lead  carbonate  ores. 

True  Friend,  and  Silver  Moon  Group  of  Mines.  These  claims  are 
located  three  miles  southeast  of  the  Midway  Well,  which  is  on  the 
Blythe-Glamis  road,  and  about  20  miles  northeast  of  Glamis,  in  an 
eastern  spur  of  the  Chocolate  Range  of  Mountains,  in  the  Paymaster 
district.  These  claims  were  located  in  1914,  and  worked  during  1915 
and  1916.     Frank  Beal,  of  Brawley,  is  the  owner. 

The  principal  workings  are  on  the  True  Friend  claim,  and  are 
located  on  the  northeast  slope  of  the  highest  peak  of  the  range.  A 
vein  of  spar,  principally  barite  stained  with  iron  and  manganese 
oxides,  occurs  on  the  contact  of  granitic  gneiss  and  porphyi-y.  It 
strikes  N.  20°  E.,  and  dips  80°  NW.  This  vein  has  a  width  of  15  to 
20  feet.  A  tunnel  ha.s  been  driven  S.  50°  W.,  150  feet;  and  70  feet 
from  the  portal  a  crosscut  has  been  driven  west  50  feet.  About  200 
feet  south  of  these  workings,  over  the  top  of  the  ridge,  is  a  shaft  50 
feet  deep.  Ore  occurs  in  lenses  in  the  spar  vein.  It  is  reported  that 
tlie  ore  mined  assayed  from  $20  to  $40  per  ton  in  silver.  Only  assess- 
ment work  is  being  done  on  the  property.     Idle. 


Southern  Star  Group  comprises  four  claims  located  four  miles  south- 
west of  Coyote  Wells  in  Sec.  30  and  36,  T.  17  S.,  R.  8  and  9  E.,  S.  B. 

B.  and  M.,  near  the  border  of  Mexico.     Elevation  is  175  feet.    Owner, 

C.  E.  Weaver,  of  105  E.  First  Street,  Los  Angeles. 

In  this  area  the  formation  is  limestone  overlain  by  about  200  feet 
of  gravel  wash.  A  six-inch  stringer,  mineralized  with  sphalerite, 
occurs  in  the  gravel  detritus.  The  ore  extracted  from  this  sti'inger  is 
reported  to  assay  from  20  to  60%  zinc. 

Development  consists  of  a  shaft  and  open-cuts  made  along  the  outcrop 
of- the  vein.  The  owner  reports  that  a  small  tonnage  of  high  grade 
zinc  ore  is  on  the  dump.    Two  men  are  employed  on  development. 
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NON-METALLIC  MINERALS. 

The  rapid  growth  of  the  cities  of  Imperial  Valley  and  especially  the 
city  of  San  Diego,  has  increased  the  demand  for  hoth  industrial  and 
structural  materials.  Imperial  Valley  has  a  variety  of  commercial  min- 
erals, and  a  large  tonnage  of  industrial  materials  are  shipped  north  to 
the  manufacturing  centers  along  the  Pacific  Coast.  Deposits  of  gyp- 
sum, marble  and  limestone  occur  in  the  western  end  of  the  county 
and  within  easj^  access  to  railroad  transportation.  Since  the  Four- 
teenth Report  of  the  State  Mineralogist  was  published,  the'  extensive 
deposits  of  gyp.sum  located  in  the  Fish  Mountains  near  the  western 
border  of  the  county,  have  been  opened  up  by  the  Pacific  Portland 
Cement  Company  and  a  300-ton  plant  for  the  manufacture  of  plaster 
and  other  products  built  at  Plaster  City,  on  the  San  Diego  and 
Arizona  Railroad. 

With  the  rapid  growth  of  the'  towns  of  Imperial  Valley,  and  the 
large  amoiint  of  road  consti'uction.  has  come  an  increased  demand  for 
crushed  rock  products  and  several  plants  are  under  operation.  The 
most  important  recent  development  has  been  the  exploitation  of  the 
cyauite  deposits  near  Ogilby.  by  the  Vitrifax  Company,  of  Los  Angele.s. 

The  principal  non-metallic  minerals  occurring  in  the  county  are: 
clay,  cyanite,  gypsum,  limestone,  marble,  pumice,  soda,  sulphur, 
strontiiim,  but  with  the  exception  of  cyanite.  pumice  and  gypsum, 
these  deposits  are  largely  undeveloped. 


Imperial  County  contains  extensive  deposits  of  river  silt  that  has 
been  used  for  the  manufacture  of  common  brick  and  tile. 

Extensive  exposures  of  Tertiaiy  clays  are  found  on  the  west  margin 
of  Imperial  Valley  toward  Carrizo  Creek.  These  clays  are  many  miles 
in  extent  and  of  great  thickness,  but  have  not  been  prospected  suffi- 
ciently to  determine  their  value  for  commercial  purposes.  On  these 
Tertiary  clay  deposits,  a  number  of  locations  have  been  made  by  the 
Columbia  Cement  Company,  of  Los  Angeles,  and  the  American  Port- 
land Cement  Company,  of  San  Diego. 


During  the  development  of  the  towns  of  Imperial  Valley,  a  number 
of  local  brickyards  have  been  established  and  operated  for  a  short 
time.  The  Simons  Brick  Company,  of  Los  Angeles,  is  the  only  manu- 
facturer of  brick  and  tile  in  the  valley  at  present  writing  and  this 
company  only  operates  the  plant  at  intervals  to  supply  the  local 
demand,  Simons  Brick  Company,  main  office,  125  West  Third  Street, 
Los  Angeles,  Walter  R,  Simons,  president.  The  brick  plant  is  located 
about  one  mile  southeast  of  El  Centro. 

The  clay  used  is  local  silt  of  the  vaUey  which  is  very  fine  and  sticky. 
This  deposit  continues  unchanged  to  a  depth  of  1500  feet  as  shown 
by  local  borings  but  varies  slightly  in  texture  and  the  proportion  of 
sand  present,  the  variations  in  composition  occurring  every  3  to  4 
feet.  This  variation  enables  the  brick  maker  to  mingle  layers  of 
different  qualities  and  form  a  brick  mixture  of  suitable  character. 
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The  material  from  the  clay  pit  is  delivered  by  scrapers  to  the  hopper, 
from  which  it  goes  to  a  belt  convej-or,  and  is  elevated  to  a  set  of  rolls. 
The  material  from  rolls  is  elevated  by  bucket  elevator  to  a  screen. 
The  through  size  from  the  screen  goes  to  two  stiff-mud  brick  machines. 
The  brick ''and  tile  go  to  drying  sheds,  then  are  oil  tired  in  open  field 
kilns.  The  plant  is  operated  according  to  local  demand  only,  and 
was  idle  at  the  time  of  visit. 

Full  Moon  Clay  Deposit.  The  deposit  is  located  on  the  south- 
western slope  of  the  Chocolate  Range  of  mountains,  in  T.  10  S.,  R. 
16  E..  S.  B.  B.  and  M.,  8  miles  north  of  Iris  siding  on  the  Southern 
Pacific  Railroad. 

Holdings  comprise  five  claims  known  as  the  Full  ]\roon  group. 
O-mier,  J.  Thebo,  of  La  Mesa,  California. 

The  clay  is  a  white  talclose  clay,  showing  a  high  aluminum  content. 
The'  development  consists  of  a  number  of  open  cuts  along  the  surface 
outcrop.    Analysis  of  clay  made  by  A.  J.  Forget,  of  Los  Angeles: 

Silica    (SiOO    27.93% 

Alumina    (AUO,)    42.33% 

Iron    (Fe..O,)    l-?2% 

Lime    (CaO)    W. 

Soda    o^ 

Water    (combined) 12.44% 

Moisture    0.74%, 

Sulphur    Anliydride    (SO3) 13.39% 

100.00% 
CTANITE  AND  DUMORTIERITE. 

Cyanite  (Al.SiOj  and  duraortierite  (8ALO3.  B.X)^.  6SiO,  H.O)  are 
both  aluminum  silicates  but  with  slightly  different  physical  charac- 
teristics. 

Cvanite  is  an  aluminum  silicate  of  the  same  chemical  composition  as 
andalusite  and  sillimanite,  but  crystallizing  in  the  triclinic  system; 
occurs  usually  in  long-bladed  crystals  rarely  terminated ;  hardness 
5-7.25 ;  gravity  3.56-3.67 ;  color,  blue. 

An  extensive  deposit  of  cyanite  occurs  near  Ogilby  which  is  being 
developed  by  the  Vitrifax  Company,  of  Los  Angeles. 

Dumortiei-ite  is  a  basic  silicate  of  aluminum,  with  boron,  but  crystal- 
lizing in  the  orthorhombic  system.  It  occurs  usually  in  small  prisms ; 
color,  blue,  dark  blue  and  violet-red;  hardness  7,  gravity  3.22-3.43. 

Dark  blue  boulders  of  dumortiorite  have'  been  found  iu  the  washes 
in  the  Picacho  district  about  25  miles  from  Ogilby.  These  metamorphic 
minerals  are  found  in  the  schists  and  gneisses. 

Ogilby  Cyanite  Deposits.  The  deposits  of  cyanite  occur  near  the 
base  of  hills  on  the  western  slope  of  the  Cargo  Muchacho  range  of 
mountains,  three  miles  northeast  of  Ogilby.  Elevation  500  feet.  Hold- 
ings comprise  ten  claims  known  as  the  Drifted  Snow  and  Blue  Bird 
groups.  200  acres.  Owner,  Vitrifax  Company,  5100  Pacific  Boule- 
vard, Los  Angeles. 

The  first  discovery  of  cyanite  was  made  in  a  low,  rounded  hill  one- 
eighth  mile  wide  by'one-half  mile  long,  and  probably  consists  of  25  per 
cent  cvanite  in  a  matrix  of  quartz.    One-quarter  of  a  mile  fartheT  east, 
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a  promineut  vein  of  cyanite  outcrops  for  one-half  mile  in  length,  at  the 
foot  of  the  Cargo  Muehaeho  range.  The  rein,  which  occurs  in  a  mica 
schist,  is  nearly  vertical  aud  varies  from  10  to  200  feet  in  width.  Open- 
cuts  and  tunnels  have  been  made  along  the  deposit  for  a  distance  of 
over  500  feet  along  the  strike.  The  most  extensive  showing  has  been 
found  on  the  north  end  of  the  deposit.  Here  it  outcrops  for  over  200 
feet  in  width.  Quartz  is  the  gangue  mineral  while  small  amounts  of 
black  tourmaline  occur  throughout  the  vein  material.  On  the  south 
end  of  the  deposit,  both  walls  of  the  vein  have  a  selvage  of  tale. 

Eight  to  ten  men  are  employed  in  getting  out  material  for  shipment 
to  the  company's  plant  at  Los  Angeles  where  experiments  are  being 
carried  on  to  remove  the  quartz  gangue  or  free  silica,  to  make  it  suita- 
ble for  niauufaL-ture  of  high-grade  porcelain  ware. 


Vitrifax  Cyanite  Deposit,  Cargo  lluehaclio  Range,  near  Ogilby,   Imperial  County. 
GEMS. 

The  gem,  turquoise,  occurs  on  the  eastern  slope  of  the  Chocolate 
Mountains  on  some  claims  owned  by  Chas.  Allen  and  Frank  Beal.  of 
Brawley.  These  claims  are  located  about  two  miles  east  of  the  Midway 
Well,  on  the  trail  to  the  True  Friend  and  Silver  Moon  mines. 

The  turquoise  is  bluish-green  in  color  and  it  occurs  in  pockets  and 
nodules  in  a  porphyritie  rock.  There  has  not  been  enough  development 
on  the  deposit  to  determine  the  extent  or  the  value  of  the  turquoise 
for  gem  material. 

GYPSUM. 

In  Imperial  County  there  is  a  large  deposit  of  gypsum  on  the  north 
side  of  Fish  ^Mountain  and  another  extensive  deposit  on  the  south  side 
of  Carrizo  ]\Iountain.  The  deposit  on  the  northwestern  edge  of  the 
Fish  Mountains  occurs  mainly  in  an  immense  deposit  three  miles  in 
length  from  the  southeast  to  the  northwest,  with  an  area  of  about  1000 
acres. 

The  Fish  mountains  lie  chieflv  in  T.  13  and  14  S.,  R.  9  and  10  E. 
The  gJT)sum  outcrops  are  in  Sees.  19,  20,  29,  30,  32  and  33,  T.  13  S., 
R  9  E.,  S.  B.  B.  and  M. 
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Since  Report  XIV  of  the  State  Mineralogist  was  published,  the 
deposit  was  acquired  in  1920  by  the  Imperial  Gypsum  and  Oil  Com- 
pany, of  Los  Angeles,  who  developed  the  deposit  and  installed  a  narrow 
gauge  railroad.  26  miles  in  length,  from  the  mine  to  a  point  3  miles 
north  of  Dixieland,  on  the  San  Diego  and  Arizona  Railroad.  At  this 
junction  of  the  two  railroads,  a  small  crushing  plant  was  installed  for 
the  purpose  of  shipping  the  crushed  rock  to  Los  Angeles  for  the  manu- 
facture of  stucco  plaster. 

In  the  latter  part  of  1921.  the  deposit  and  holdings  of  the  Imperial 
Gypsum  and  Oil  Company  were  purchased  by  the  Pacific  Portland 
Cement  Company,  Consolidated,  of  San  Francisco.  This  company  built 
a  plaster  manufacturing  plant  having  a  capacity  of  300  tons  per 
day,  and  a  town  for  the  employes,  now  known  as  Plaster  City. 

Carrizo  Gypsum  Deposit.  A  large  deposit  of  gypsum  occurs  on  the 
south  side  of  Carrizo  Mountain.  7  miles  north  of  Carrizo  Springs  and  20 
miles  northwest  of  Coyote  Wells,  in  T.  13  and  14  S.,  R  9  E.,  S.  B.  B.  and 
M.    Owners,  Carl  F.  Schroder  and  Amon  Moore,  of  Los  Angeles. 

The  quality  and  extent  of  the  deposit  is  very  similar  to  that  of  the 
deposit  to  the  northeast. 

Coyote  Mountain  Gypsum  Deposit.  This  deposit  occurs  on  the  south 
slope  of  the  Coyote  Mountain  range,  3  miles  northwest  of  Coyote  Wells. 
Owners,  M.  A.  Turner  and  associates,  of  San  Diego. 

The  gypsum  is  exposed  over  an  area  of  about  10  acres,  has  an  average 
depth  of  8  feet,  and  it  is  estimated  that  the  deposit  contains  about 
80,000  tons,  with  a  continuation  under  the  outcrop  that  cannot  be  deter- 
mined. The  quality  of  the  gypsum  is  said  to  be  the  same  as  the  Fish 
Mountain  deposits. 

Pacific  Portland  Cement  Company,  Consolidated.  Robert  T.  Hen- 
derson, president ;  H.  T.  Battelle.  secretary ;  J.  H.  Colton,  general 
manager;  C.  F.  Stahl,  superintendent.  Olfices,  821  Pacific  Building, 
San  Francisco. 

The  plant  is  located  at  Plaster  City,  on  the  San  Diego  and  Arizona 
Railroad,  16  miles  west  of  El  Centro.  The  holdings  of  the  company 
comprise  1200  acres  in  the  Fish  Mountains,  in  Sees.  19,  20.  21),  30,  32 
and  33,  T.  13  S.,  R.  9  E..  S.  B.  B.  and  M.,  26  miles  northeast  of  Plas- 
ter City. 

The  gypsum  occurs  as  an  immense  deposit  about  three  miles  in  length 
from  southeast  to  northwest,  and  about  three-quarters  to  one  mile  in 
width,  with  an  average  thickness  of  over  150  feet.  The  beds  dip  15 
to  25  degrees  west.  It  is  stated  that  the  gypsum  mined  has  the  most 
uniform  grade  of  any  deposit  in  the  United  States,  the  average  being 
95%  gypsum.  The  deposit  may  be  said  to  contain  an  inexhaustible 
supply  of  commercial  gypsum. 

AJialysis  of  the  gypsum  made  by  J.  Wilkes  Jones,  chemist : 

Sulphuric  Anhrdride   (SOj) 47.17% 

Lime    (CaOi    32.75% 

Crystallized  Water   18.75% 

Silica   (SiO.)    .92% 

Iron  Oxide    (Fe-Oj) .14% 

Alumina    (A1,0,)    - .21% 

Magnesia    (MgO)    - .08% 

100.02% 
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The  g.ypsum  values,  calculated  to  CaSOi,  2H2O,  average  better  than 
95%  as  shown  by  many  of  the  company's  analyses,  and  also  by  the 
report  rendered  by  the  Chemistry  Division  of  the  California  Depart- 
ment of  Agriculture.  The  quarry  has  been  opened  up  for  a  distance  of 
2000  feet  in  length  in  a  northwe.st  direction,  with  an  average  height 


Pacific  Portland  Cement  Company's  gypsum  quarry  showing  steam  shovel  loading 
company's   train  of  cars.     Fish   Mountains,   Imperial   County. 


Gypsum  Deposit  of  Pacific  Portland  Cement  Company. 
Imperial  County. 


Fish  Mountains, 


above  the  floor  of  the  quarry  of  over  50  feet.  The  rock  gypsum  is  first 
drilled  with  an  Armstrong  churn  drill,  and  then  a  series  of  holes  are 
blasted,  breaking  down  a  large  tonnage.  The  broken  material  is  loaded 
by  a  Marion  steam  shovel  into  30-ton  steel  side-dump  cars,  then  hauled 
in  a  train  of  10  to  18  cars  by  locomotive  to  the  plant  at  Plaster  City. 
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The  equipment  at  the'  quarry  consists  of  blacksmith  and  machine 
shops,  buildins^s  for  employees,  260-cu.  ft.  lugersoU  Kaud  compressor, 
driven  by  25-h.  p..  Fairbanks-Morse  gas  engine,  Marion  steam  shovel, 
and  one  Armstrong  churn  drill. 

Plant :  The  capacity  of  the  gypsum  plant  at  Plaster  City  is  300  tons 
per  day.  Eock  from  the  quarry  is  dumped  from  cars  into  a  30"  x  44" 
Ehrsam  jaw  crusher.  The  product  from  this  crusher  then  goes  to  two 
42-ineh  Ehrsam  rotary  crushers,  producing  1^"  to  2"  product  which  is 
elevated  to  screens  and  screened  to  one-inch  size,  making  a  product 
suitable  for  cement  retarder  that  is  used  in  the  manufacture  of  Port- 
land cement.  The  over-size  material  from  the  sc-reens  goes  to  two  Ray- 
mond roller  miUs,  where  it  is  ground  to  pass  200-mesh.  Each  Eaymoud 
mill  is  equipped  with  a  set  of  Raymond  exhausters  for  collection  of  the 
fine  dust.  The  fine  dust  goes  to  storage  bins,  and  is  sold  for  agricultural 
gypsum.    Following  the  grinding  stage,  the  gypsum  is  ready  to  be  made 


into  various  kinds  of  plaster.  The  process  consists  of  removing  the 
moisture  from  the  raw  product,  which  is  made  up  of  20%  water  and 
80%  calcium  sulphate.  The  material  is  calcined  in  three  large  kettles, 
each  having  a  capacity  of  10  tons  of  plaster.  The  powdered  gypsum  is 
mechanically  fed  from  storage  bins  into  the  kettles,  which  are  fired  with 
oil  burners  underneath.  The  temperature  of  the  kettles  is  about  212° 
Fahrenheit,  when  the  powdered  gypsum  is  injected.  The  heat  is 
gradually  increased  until  the  water  of  crystallation  in  the  gypsum  is 
carried  off  as  steam.  The  steam  in  rising  floats  the  gypsum  powder 
and  gives  it  the  appearance  of  boiling.  This  stage  is  reached  at  340' 
Fahrenheit.  A  gear  driven  vertical  shaft  at  the'  bottom  of  which  is 
attached  paddles,  continually  stirs  the  material  in  the  kettles  during 
the  heating  process.  On  the  completion  of  the  heating  operation,  the 
hot  powder  is  run  off  into  cooling  bins,  before  mixing.     The  mixing 
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operation    consists    of    running    into    the    powdered    gypsum    desired 
amounts  of  retarder  and  binder,  the  latter  usually  being  hemp. 

The  binder  is  only  used  in  the  manufacture  of  hard  wall  building 
plaster.  The  gypsum,  retarder  and  binder  are  carefully  weighed  and 
mixed  according  to  formulas  supplied  by  the  chemist  in  the  laboratory 
of  the  plant.  From  the  mixing  bins,  the  material  goes  by  gravity  to 
tlu'ee  Bates  automatic  baggers,  where  the  plaster  is  sacked  for  shipment. 
From  the  sacking  room,  the  product  is  loaded  into  railroad  cars. 

In  addition  to  manufacturing  fertilizer,  cement  retarder,  hard  wall 
and  finished  building  plasters,  casting,  moulding  and  dental  plasters, 
the  company  manufactures  Empire  gypsum  tile  blocks  for  buildings. 

Electric  power  is  secured  from  the  Southern  Sierras  Power  Company. 
Water  for  operation  of  the  plant  is  secured  from  Dixieland,  while  water 
for  drinking  purposes  is  secured  from  Coyote  wells.  Eighty  men  are 
employed  at  the  plant. 

The  following  is  a  list  of  the  owners  of  other  undeveloped  deposits 
of  gypsum  located  in  the  Fish  Mountains: 

F.  L.  Blanc  owns  640  acres  loiated  in  See.  30  and  31,  T.  13  S..  R.  9 
E.,  and  in  Sec.  6,  T.  14  S.,  R.  9  E.,  S.  B.  B.  and  M.,  located  west  of  the 
Pacific  Portland  Cement  Company's  deposit. 

Bert  R.  Chaplin,  Suisun,  owns  120  acres  in  SE]  of  SW^,  Si  of  SE^, 
Sec.  19,  T.  13  S.,  R.  9  B.,  S.  B.  B.  and  M. 

Both  the  Blanc  and  Chaplin  deposits  are  under  option  to  the  Pacific 
Portland  Cement  Company. 

W.  P.  GiUett,  of  Holtville,  owns  a  deposit,  comprising  40  acres  located 
in  Ni  of  NEJ  of  NW]  ;  N^  of  NW|  of  NW^  of  Sec.  33,  T.  13  S.,  R.  9  E., 
S.  B.'B.  andM. 

Ed  H.  Hourk.  of  Imperial,  owns  40  acres  located  in  the  SW|  of 
NWi  of  Sec.  28,  T.  13  S.,  R.  9  E.,  S.  B.  B.  and  M. 

W.  H.  Wr.ters,  of  Dixieland,  owns  a  deposit  of  gypsum  ad.joining  the 
holdings  of  the  Pacific  Portland  Cement  on  the  south  and  located  in 
the  NW^:  of  Sec.  4  and  E|  of  See.  5,  T.  14  S.,  R.  9  E.,  S.  B.  B.  and  M., 
comprising  320  acres. 

The  gypsum  is  exposed  in  a  cut  to  a  depth  of  60  feet  and  analysis 
shows  that  it  will  average  95  per  cent  gypsum. 

LIMESTONE  AND  MARBLE. 

The  chief  deposits  of  this  material  in  Imperial  County  are  in  the 
Covote  Mountains,  T.  15  S.,  R.  10  E.,  and  the  Fish  Mountains  in  See  1 
7  and  12,  T  14  S.,  R.  9  E.,  S.  B.  B.  and  M. 

These  deposits  of  crystalline  limestone  are  extensive,  and  due  to  the 
fact  that  this  limestone  has  a  low  magnesia  content  makes  it  ideal  for 
cement  manufacture. 

The  raw  materials  for  Portland  cement  are  very  abundant  on  the 
west  side  of  the  Imperial  Valley,  in  great  deposits  of  Tertiary  clay  and 
crystalline  limestone  which  are  close  together  and  close  to  railroad 
transportation. 

The'  chief  deposits  of  marble  are  in  the  Coyote  Mountains,  T.  15  S., 
R.  10  E.,  S.  B.  B.  and  M.  This  mountain  is  largely  formed  of  crystal- 
line limestone  but  not  all  of  it  is  fit  for  marble.  Here  valuable  deposits 
within  6  miles  of  the  San  Diego  and  Arizona  Railroad  are  owned  and 
controlled  by  the  Columbia  Cement  Company,  of  Los  Angeles.     This 
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company  lias  opened  up  a  number  of  deposits,  each  deposit  being  of 
different  grade  and  color.  Several  have  the  gi-ade'  and  texture  of 
famous  imported  marbles. 

Colutnhia  Cement  Company.  Fred  A.  Ballin,  president,  Arthur 
Languth,  secretary.  Offices :  National  City  Bank  Building,  Los 
Angeles. 

This  company  controls  8000  acres  of  limestone,  marble  and  clay 
deposits,  situated  in  the  Coyote  Mountains,  in  T.  15  S.  and  16  S.,  R.  9 
and  10  E.,  S.  B.  B  and  M.,"6i  miles  northwest  of  Coyote  Wells,  on  the 
main  line  of  the  San  Diego  and  Arizona  Railroad.  Elevation  800  to 
2300  feet. 

Since  the  publication  of  Report  XVII  of  the  State  Mineralogist,  the 
Columbia  Cement  Company  has  acquired  control  of  the  holdings  of 
the  Southern  California  Marble  Company,  Golden  State  Mining  and 
Marble  Company,  the  Schrader  and  Moore  and  other  minor  holdings 
in  this  area. 

The  deposits  consist  of  limestone,  marble  and  micaceous  schist  resting 
on  audesite  lava,  at  an  elevation  of  800  feet.  Coyote  Peak  has  an  eleva- 
tion of  2335  feet.  The  beds  of  blue-gray  limestone,  which  are  steeply 
tilted,  dipping  70  degrees  to  the  northeast,  strike  northwest.  These 
beds  of  limestone  are  interstratified  with  beds  of  micaceous  schist.  This 
belt  of  limestone  extends  for  three'  miles  in  length  and  has  a  width  of 
about  two  miles.  The  major  portion  of  the  limestone'  is  in  Sec.  22,  26 
and  35,  T.  15  S.,  R.  9  E.,  and  in  Sec.  2,  T.  16  S.,  R.  9  E.  It  is  estimated 
that  the  available  tonnage  of  commercial  limestone  is  about  600,000,000 
tons. 

MARBLE. 

The  Creole  Group  consists  of  four  claims  covering  an  outcrop  of 
marble  about  4500  feet  long  and  averaging  600  feet  in  width,  located 
in  the  NE^  of  Sec.  36,  T.  15  S.,  R.  9  E.,  S.  B.  B.  and  M.  Here  are 
three  distinct  strata  of  marble.  The  marble  has  a  hardness  of  3.5  and 
the  colors  range  from  blue-black,  gray,  white,  mottled  black  and  white, 
and  blue.  The  deposit  is  estimated  to  contain  3,000,000  cubic  feet  of 
commercial  marble. 

Two  quarries  were  opened  up  on  this  deposit  by  the  Golden  State 
Mining  and  Marble  Company,  of  San  Diego,  the  former  owners.  Equip- 
ment on  the  property  consists  of  one  derrick. 

One  mile  south  of  this  deposit,  in  Sec.  1,  T.  16  S..  R.  9  E.,  and  in  Sec. 
35,  T.  15  S.,  R.  9  E.  are  deposits  of  marbleized  limestone  that  occur 
along  a  belt  of  limestone  that  strikes  N.  30°  W.,  and  has  a  general  dip 
of  70°  E.  Here  the  outcrops  reach  a  height  of  150  to  200  feet 
above  the  base  of  the  expo.sure,  and  are  from  100  to  200  feet  in 
thickness,  and  between  500  and  1200  feet  in  length.  A  number  of 
quarries  were  opened  along  this  belt  of  limestone  by  the  former  owners, 
known  as  the  Southern  California  Marble  and  Development  Company, 
of  San  Diego.  The  marble  that  has  been  quarried  is  of  fine  texture, 
hard  and  takes  an  excellent  polish,  as  shown  by  samples  taken  from  the 
property.  As  a  commercial  marble  it  is  said  to  rank  with  Georgia  white 
and  the  English  vein  marble.  These  deposits  are  estimated  to  contain 
200.000.000  cubic  feet  of  commercial  marble.  In  low  hiUs  east  of  the 
main  range,  the  company  owns  a  deposit  of  Tertiary  clay,  averaging 
70  feet  in  thickness  and  covering  more  than  300  acres. 
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Analysis  of  limestone  made  by  Smith  Emery  Company,  of  Los 
Angeles,  is  as  follows : 

Mark                                                                                              White  Blue 

Silica    (SiOO     1.0070  1.08% 

Iron  0.xide   (Fe^Os) 0.05%  0.02% 

Aluminum  Oxide    (Al.Oj) 0.7G%  Trace 

Calcium    O-xide    (CaO) 54.32%  54.00% 

Magnesium    Oxide     (MgO) 1.7S7o  1.48% 

Loss  on   Ignition 42.05%  43.40% 

100.00%  99.98% 

Tlie  carbonate  of  lime  equivalent  is  90.92%  (CaCOs). 

The  great  deposits  of  Tertiary  clay  and  crystalline  limestone  owned 
by  the  Cohimbia  Cement  Company  form  the  basis  for  a  large  cement 
plant. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  733-736;  XVII,  p.  238. 
Bull.  38,  p.  107. 

Mountain  Springs  Limestone  Deposit.  This  deposit  is  located  on  the 
main  highway  from  Jaeumbo  to  El  Ceiitro,  and  is  two  miles  east  of 
Mountain  Springs  and  8  miles  west  of  Coyote  Wells. 

Holdings  comprise  two  claims  owned  by  Dan  Riib.y,  of  Boulevard, 
California. 

The  belt  of  limestone  strikes  N.  30°  E.,  and  dips  60"  SW.  Tlie  beds 
of  limestone  are  interstratified  with  schist.  The  beds  have  a  thickness 
of  200  feet.  The  deposit  was  formerly  operated  by  the  Duralite  Prod- 
ucts Company,  of  San  Diego. 

Waters'  Limestone  Deposit.  It  comprises  a  group  of  claims  located 
in  Sec.  1,  7  and  12,  T.  14  S.,  R  9  E.,  S.  B.  B.  and  M.,  14  miles  north  of 
Coyote  Wells,  in  the  Fish  Mountains.  Holdings  comprise  1200  acres 
owned  by  W.  A.  Waters,  of  Dixieland. 

This  is  an  immense  deposit  of  crystalline  limestone  on  the  crest  of  the 
Fish  ilountains,  the  major  portion  of  the  limestone  being  in  Sec.  1 
and  12.  T.  14  S.,  R.  9  E.,  at  elevations  ranging  from  1000  to  1600  feet. 
The  belt  of  blue-gray  limestone  strikes  N.  30°  W.  and  dips  6.")°  E.  It 
is  three  miles  long  by  one  mile  wide,  and  is  exposed  for  a  depth  of  600 
feet.  Analysis  of  the  limestone  shows  97  to  98%  CaCOj  with  only  0.7% 
MgC03. 

In  Sec.  31  and  32,  T.  13  S.,  R  9  E.,  is  another  deposit  of  limestone 
that  occurs  on  the  east  slope  of  the  Fish  Mountains.  A  tract  of  160 
acres  is  owned  by  W.  A.  Waters,  of  Dixieland.  The  quality  of  the 
limestone  is  not  as  good  as  the  above  mentioned  deposit. 

Analysis  of  limestone  by  John  T.  Rice,  of  El  Centro,  is  as  follows : 

Sample  Sec.  1  and  12  Sample  Dixieland  Claim 

Calcium    Carbonate    (CaCO,) 98.02%  90.02% 

Magnesium  Carbonate   (MgCO,) .77%  .39% 

Iron  and  Aluminum  Oxides  (Fe-Os&ALOs)—       .83%  ,       .72% 

Insolubles    .34%  6.43% 

MINERAL   PAINT. 

Mullet  Island  Paint  Deposit.  A  number  of  thermal  springs  occur  on 
the'  north  end  of  Mullet  Island  at  the  southeast  end  of  the  Salton  Sea. 
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These  springs  deposit  iron  oxide  about  their  vents  in  the  form  of  yel- 
low and  red  ocher.    Capt.  Chas.  Davis,  Xiland.  owner. 


MINERAL  SPRINGS. 


Sodu  Springs.     These  are  about  15  miles  southeast  of  Fish  Springs, 
on  the  road  from  Mecca  down  the  west  side  of  the  Colorado  Desert. 


View  of  a  mountain  of  limestone.     Waters'  Group  of  Claims. 
Fish  Mountains,    Imperial   County. 

The  water  is  .so  salt  as  to  be  scarcely  potable  and  near  by  are  other 
springs  whose  water  is  entirely  undrinkable.  Soda  Springs  are  at  the 
base  of  a  low  barren  knoll,  one-half  to  three-quarters  of  a  mile  south 
of  Clay  Point,  marked  bj-   a  government  bench  mark,  around  which 
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the  road  turns  west  on  the  wa.y  from  Mecca  to  Seventeen  Palms  Sprinirs. 
The  road  from  Clay  Point  south  toward  Harper  Well  is  very  little 
traveled  and  is  difficult  to  find. 

Fish  Springs.  Fish  Springs  (230  feet  below  sea  level),  in  1908 
submei'pred  to  a  depth  of  about  25  feet  beneath  Salton  Sea,  are  a  group 
of  strong  natural  springs  whose  aggregate  yield  is  several  miner's 
inches.  The  waters  are  tepid  and  slightly  saline,  but  of  sufficiently 
good  quality  to  be  used  by  men  or  animals  without  injurious  effects. 
Before  their  submergence,  these  springs  were  especially  important  to 
travelers  because  they  were  at  the  southermost  point  at  which  water  of 
fair  quality  can  be  procured  in  abundance  along  the  west  side  of  the 
desert  until  Harper  (Mesquite)  Well  is  reached.  They  will  emerge 
again  as  the  lake  shrinks  by  evaporation,  and  when  the  lake'  water  has 
become  too  saline  for  use  they  will  again  become  important.  Their 
position  is  indicated  by  a  prominent  rocky  point  which  stands  out  in 
a  desert  about  a  mile  east  of  the  Santa  Rosa  Mountains,  and  which  is 
conspicuous  not  only  because  of  its  position  but  because  of  the  distinct 
water  line  that  encircles  it  10  to  15  feet  below  its  summit.  This  point  is 
about  2  miles  northeast  of  the  springs. 

Frinks  Siyrings.  These  ai-e  about  6  miles  noi'thwest  of  Frinks  Station, 
on  the  Southern  Pacific  Railroad.  They  are  on  one  of  the'  old  wagon 
roads  from  San  Bernardino  to  Yuma,  near  the  old  beach  line  that 
stands  about  40  feet  above  sea  level  in  the  Colorado  Desert.  The  water 
is  of  good  quality  and  in  fair  quantity. 

McCain  Springs.  These  springs  are  about  5  miles  somewhat  east  of 
south  of  Clay  Point,  mentioned  in  the  description  of  Soda  Springs. 
They  are  in  the  center  of  a  broad  wa.sh,  locally  called  arroyo  grande. 
and  are  marked  by  three  large  sand  dunes  from  a  quarter  of  a  mile 
southwest.  The  surrounding  country  is  traversed  by  numerous  gulches 
from  6  to  20  feet  in  depth  and  often  difficult  to  cross.  The  springs, 
which  are  well  below  sea  level,  have  built  up  a  small  mound  in  the  bed 
of  the  wash.  The  water  appears  to  be  ehai-ged  with  cai'bon  dioxide  gas 
and  is  fairly  palatable. 

Kane  Spring.  This  is  6  miles  east  of  Harper  Well,  on  top  of  a  low 
knoll.  It  is  surrounded  by  cane,  salt  grass,  and  arrow  weed.  The  water 
is  full  of  soda  and  is  very  poor,  being  hardly  fit  for  use. 

Yuha  Springs.  These  .springs  are  located  in  a  wash  near  the  corner 
of  Sec.  5,  6,  7,  and  8  aliout  5  miles  southeast  of  Coyote  Well  and  a  mile 
southwest  of  the  derrick  at  the'  Yuha  oil  well.  The  stage  road  from 
San  Diego  to  El  Centro  passes  about  2  miles  north  of  the  springs.  The 
water  is  impregnated  with  alkaline  matter,  but  when  used  continuously 
is  not  unpleasant  or  harmful.  In  1905  there  was  a  trough  and  pump  at 
the  springs. 

Sunset  Springs.  These  springs,  which  have  long  been  known,  are 
about  13  miles  south  of  east  from  Brawley,  below  the  old  beach  which 
is  so  prominent  a  feature  about  the  borders  of  the  Colorado  Desert. 
They  are  of  less  importance  now  than  before  the  reclamation  of  so  large 
a  part  of  the  Imperial  Valley  by  irrigation  with  Colorado  River  water. 
Bibl :  U.  S.  G.  S.  Water  Supply  Paper  No.  224,  by  W.  C.  Menden- 
hall  from  data  of  6.  E.  Bailey. 
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PUMICE. 

Pumice  is  found  at  several  places,  especially  interbedded  with 
Tertiary  sediments  around  Carrizo  Creek  and  Superstition  Mountain 
and  east  of  the  Salton  Sea.  The  deposits  on  the  Salton  Sea  have  been 
worked  for  a  number  of  years,  and  have  produced  a  considerable  ton- 
nage. The  material  is  of  the  vesicular,  gray  variety,  and  is  sold  for 
abrasive  purposes. 

California  Pumice  Deposit.  This  deposit  is  located  in  the  obsidian 
buttes.  on  the  southeast  shore  of  the  Salton  Sea.  in  T.  11  S.,  R.  13  E.. 
S.  B.  B.  and  il..  11  miles  northwest  of  Calipatria.  Calipatria  Branch 
of  the  Pacific  Southwest  Trust  and  Savings  Bank  of  Los  Angeles, 
owner. 

The  pumice  occurs  on  the  east  slope  of  a  low,  rounded  hill,  and  is 
interbedded  in  the  sediments.  The  pumice  occurs  in  pieces  that  vary 
in  size  up  to  12  inches,  the  average  being  about  2  to  4  inches.  Only 
pieces  over  2  inches  are  shipped.  The  material  is  mined  in  the  open 
cuts  by  pick  and  shovel,  and  the  pumice  is  sorted  by  hand.  A  team 
and  scraper  haul  away  the  sand.    Three  men  are  employed. 

Brand  and  Stevens  Pumice  Deposit.  It  is  sitiiated  9  miles  northwest 
of  Calipatria,  in  See.  33.  T.  11  S.,  R.  13  E.,  S.  B.  B.  and  M..  and  con- 
sists of  a  group  of  placer  claims  embracing  about  a  quarter  section. 
Owners,  H.  "W.  Brand  and  E.  E.  Stevens,  Los  Angeles. 

This  deposit  has  been  worked  more  or  less  continiiously  since  1917. 
The  pumice  covers  probably  100  acres  located  on  a  low,  rounded  hill 
east  of  the  Salton  Sea.  It  has  been  mined  from  a  large  niimber  of 
open  cuts,  to  a  depth  of  15  feet.  The  pumice  occurs  in  lumps  of 
various  sizes,  the  largest  pieces  not  being  over  10  inches,  scattered 
throughout  sediments  that  cover  this  area.  The  material  is  mined  by 
pick  and  shovel.  Pumice  is  sorted  by  hand,  and  teams  and  scrapers 
used  to  haul  away  the  sand.  The  pumice  is  haiiled  to  Estelle  siding  on 
the  Southern  Pacific  Railroad,  a  distance  of  7  miles.  Six  men  are 
employed. 

Bibl:  State  ilineralogist  "s  Report  XYII,  pp.  270-271. 

PTROPHTLLITE. 

Pyrophyllite  is  a  hydrous  silicate  of  aluminum.  H^ALSi^Oi;.  It 
resembles  talc  so  closely  in  its  properties  it  is  generally  classed  as  talc. 
It  occurs  in  the  schists  and  gneisses  associated  with  cyanite,  on  the 
cyanite  deposit  owned  by  the  Vitrifax  Company,  of  Los  Angeles  near 
Ogilby.  It  is  exposed  in  a  number  of  places  on  the  west  contact  of  the 
deposit,  and  in  workings  shows  widths  of  6  to  S  feet.  A  number  of 
years  ago  it  was  worked  and  shipped  as  talc. 


Deposits  of  silica  sand  occur  in  the  Coyote  and  Fish  mountains  that 
are  suitable  for  the  manufacture  of  glass. 

Coyote  Mountain  Silica  Deposit.  A  bedded  deposit  of  silica  sand 
occurs  in  the  Coyote  Mountains,  in  Sec.  1  and  2,  T.  16  S..  R.  9  E., 
S.  B.  B.  and  M.,  on  the  holdings  of  the  Columbia  Cement  Company. 
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The  deposit  is  located  7  miles  north  of  Coyote  Wells,  a  station  on  the 
San  Diego  and  Arizona  Railroad. 

The  bed  of  silica  is  about  50  feet  thick  and  can  be  traced  for  one- 
quarter  of  a  mile  along  a  gulch  west  of  No.  3  Marble  Quarry.  The 
sand  is  clean  and  white,  and  is  suitable  for  the  manufacture  of  glass. 
During  1921  and  1922  1200  tons  of  this  sand  was  shipped  to  Los 
Angeles,  and  the  price  received  for  the  product  was  $6.00  per  ton. 

Bibl:  State  Mineralogist's  Report  XVII,  p.  271. 

Fish  Mountain  Silica  Deposit.  This  deposit  of  silica  sand  is  located 
in  the  Fish  Mountains,  in  Sec.  10  and  15,  T.  14  S.,  R.  9  E.,  S.  B.  B. 
and  M.,  14  miles  north  of  Coyote  Wells,  a  station  on  the  San  Diego 
and  Arizona  Railroad.     Owner,  W.  A.  Waters,  of  Dixieland. 


Expusure  of  salt  cake  (thenardite)  in  w-vst  open-cut,  Burtiam  .Sudiuni  Sulplialu 
Deposit,   Imperial  County.      Photo  by  E.    N,   Smith. 

Analysis  and  screening  test  made  by  John  T.  Rice,  chemist,  is  as 
follows : 

Sample  of  Silica  on  50  mesh  Sample  of  Silica 

and  50%  of  original  minus  50  mesh 

Silica    (SiO=)    86.00%  7.=5.06% 

Aluminum  Oxide    (ALO3) 8.36%  19.23% 

Iron  0.s:ide    (Fe,03) 1.18%  .66% 

Calcium  Oxide   (CaO) 3.06%  3.45% 

Magnesium  Oxide   (MgO) T,  0.11% 

Alkalies    .11%  .09% 

Loss  in  Ignition 1.24%  1.27% 

Totals 99.95%  99.877% 

SODIUM  SULPHATE. 

Bertram  Sodium  Sulphate  Deposit  is  located  2^  miles  northeast  of 
Bertram  station  on  the  Southern  Pacific  Railroad,  in  Sec.  19,  T.  9  S., 
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R.  12  E..  S.  B.  B.  and  il.    Elevation  125  feet  below  sea  level.    Holdings 
consist  of  320  acres.    Owner,  E.  X.  Smith,  El  Centre,  California. 

The  deposit  is  mainly  thenardite,  anhydi"ous  sodium  sulphate,  which 
has  a  crystal  form  distinct  from  that  of  mirabilite.  and  is  not  so  subject 
to  alteration  on  exposure  to  the  air.  Mirabilite,  glauber  salt,  is  here 
associated  with  thenardite,  usually  on  the  top  of  the  strata  of  thenar- 
dite. These  parallel  strata  of  sodium  sulphate  occur  in  the  consoli- 
dated clay  beds  and  sandstones  which  are  extensively  folded.  The 
general  strike  of  these  beds  is  X.  70^  W.,  dip  30-  to  iO"  X.  The  above 
mentioned  strata  of  thenardite  have  a  thickness  varying  from  8  inches 
to  3  feet.  The  proved  area  containing  sodium  sulphate  is  about  one- 
half  mile  wide  and  about  3000  feet  in  length.  Samples  taken  from 
borings  throughout  this  area  are  reported  to  carry  10  to  12^  sodium 


Salt  cake  deposit  (mainly  thenardite)  at  Bertram  station  in  the  Salton  Basin. 
Imperial  County.     Photo  by  E.  X.  Smith. 

sulphate.  Workings  consist  of  two  open  cuts :  the  one  on  the  east  end 
of  the  deposit  is  600  feet  long  and  14  feet  deep,  the  other  which  is 
located  on  the  west  end  of  the  deposit,  is  200  feet  in  length  b.v  14  feet 
deep.  During  the  early  part  of  1923.  2.500  tons  of  salt  cake  was 
extracted  and  shipped  by  E.  H.  Otto  and  Company,  of  San  Francisco. 
Samples  of  the  sodium  sulphate  crystals  collected  by  E.  X.  Smith 
were  analyzed  by  Smith,  Emery  and  Company,  of  Los  Angeles,  as 
follows : 

Analifsii  of  Sodium   Sulphate  from   Bfrtmm.  California,     Sample  So.  1. 

Water  Insoluble Trace 

Iron  and  Aluminum  Oxides Xone 

Calcium  Oxide   (CaO) , Xone 

Magnesium  Oxide   (MgO> Trace 

Sodium  Oxide  (Xa-O) iZ.&V/c 

Moisture   (1(6=)    .07% 

Combined   Water .12% 

Chlorine    (Clt    .10% 

Boric  Anhydride    (RO,) Xone 

Sulphuric  Anh.vdride    (SO,) 56.22% 

Total   100.15% 
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Hypothetical  Combination : 

Sodium    Sulphate     (Na,SO,) 00.80% 

Sodium  Chloride    (NaC'l)    .16% 

Magnesium   Sulphate    (MgSOi) Trace 

Moisture  and  Combined  Water .19% 

Total    100.15% 

Sodium  sulphate  is  used  in  the  making  of  wood  pulp  in  the  United 
States  b}'  the  so-called  sulphite  process.  It  is  also  used  in  the  mami- 
facture  of  glass. 

Bibl:    State  Mineralogist's  Report  XX,  pp.  87-91. 


Bertram  salt  cake  deposit  in  Salton  Basin,  Imperial 
■County,  showing  steam  sliovel  at  east  open-cut. 
Photo  by  E.  N.   Smith. 


STONE  INDUSTRY. 

(Sand  and  Crushed  Rock.) 

Due  to  the  rapid  growth  of  the  cities  of  Imperial  Valley,  the  demand 
for  these  building  materials  has  lead  to  establisliment  of  a  rock  crushing 
plant  at  Frink  siding  on  the  Southern  Pacific  Railroad. 
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Orange  County  Bock  Company,  Inc.  H.  G.  Wright,  president,  0.  W. 
Bachman,  secretary,  Orange,  California.  E.  S.  Cook,  manager.  Offices: 
El  Centre. 

The  crushing  plant  is  located  at  Frink  siding,  on  the  Southern  Pacific 
Railroad.  The  capacity  of  the  plant  is  1500  tons  per  day.  The  material 
used  is  unconsolidated  wash,  containing  boulders  of  schist,  rhyolite, 
andesite  and  granitic  gneiss.  The  gravel  pit  is  located  one  mile  north 
of  the  plant  in  the  Coffey  Spring  wash  from  the  Chocolate  Mountains. 
The  gravel  from  the  pit  is  loaded  into  Western  side  dump  cars  by  P.  & 
H.  Company  steam  shovel,  and  the  train  of  cars  is  hauled  by  Plymouth 
gasoline  motor,  over  broad  gauge  track  to  crushing  plant.  At  the 
plant  the  material  is  crushed,  washed  and  screened  and  the  following 
products  produced : 

No.  \—\\"  to  21". 

No.  2—1"  to  14". 

No.  3— i"  to  1": 

No.  4—3/16"  to  4". 

The  plant  is  driven  by  a  75-h.p.  Semi-Diesel  engine.  Water  for  wash- 
ing purposes  is  secured  from  Frink  Springs.  Twelve  to  fifteen  men  are 
employed. 

Dixieland  Sand  and  Gravel  Company,  E.  S.  Cook,  of  El  Centro, 
owner.  This  plant,  con.sisting  of  elevator,  revolving  screen  and  storage 
bin,  is  located  three  miles  west  of  Dixieland,  near  the  state  highway. 
The  sand  is  delivered  to  tlie  plant  by  scrapers.  Four  men  are 
employed. 

STRONTIUM. 

Near  the  Fish  Mountain  gypsum  deposit  is  a  considerable  liody  of 
celestite  or  strontium  sulphate,  capping  a  low  hill  on  the  north  side  of 
Fish  Mountain.  Here  the  celestite  occurs  in  tilted  sedimentary  beds 
that  are  probably  of  Tei'tiary  age.  The  deposit  is  2'6  miles  north  of 
Plaster  City,  a  station  on  the  San  Diego  and  Arizona  Railroad,  and 
several  miles  north  of  the  Pacific  Portland  Cement  Company 's  gypsum 
quarr.y. 

The  celestite  deposit  is  the  result  of  precipitation  and  is  underlain 
by  beds  of  gypsum.  The  ore  is  finely  crystalline,  and  generally  white 
in  color.  Several  carloads  were  mined  and  shipped  from  this  deposit' 
during  the  early  part  of  1917  for  the  manufacture  of  strontium  nitrate. 

Bibl:    State  Mineralogist's  Report  XVII,  pp.  271-272. 

SULPHUR. 

The're  are  small  exposures  of  sulphur  on  the  east  slope  of  Coyote 
Mountain,  and  also  on  the  southeastern  slope  of  tlie  Chocolate  Range  of 
mountains. 

Coyote  Mount.ain  Sulphur  Deptisit.  It  is  located  in  SEj  of  Sec.  6, 
T.  16  S.,  R.  10  E.,  S.  B.  B.  and  M.,  about  7  miles  north  of  Coyote  Wells, 
a  station  on  the  San  Diego  and  Arizona  Railroad.  Elevation  500  feet. 
A  claim  has  been  located  on  the  deposit  by  M.  A.  Turner  and  asso- 
ciates, of  San  Diego. 

The  sulphur  occurs  along  a  fault  fissure  that  strikes  N.  70°  E.,  which 
is  8  to  10  feet  wide.    The  sulphur  is  apparently  along  fractures  and 
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seams  in  the  rock.  The  outcrop  is  about  100  feet  in  length,  and  stands 
20  feet  above  the  surrounding  country  rock  vrhich  is  granite,  schist 
and  limestone'. 

Development  consists  of  a  short  crosscut  tunnel  and  open  cut.    Idle. 

Full  Moon  Sulphur  Deposit.  It  is  located  on  the  southwestern  slope 
of  the  Chocolate  Range  of  mountains,  in  Sec.  36,  T.  10  S.,  R.  16  E., 
S.  B.  B.  and  M.,  8  miles  north  of  Iris  siding  on  the  Southern  Pacific 
Railroad.  Holdings  comprise  five  claims  known  as  the  Full  Moon 
Group.    Owner,  J.  Thebo,  La  Mesa,  California. 

The  deposit  at  this  place  seems  to  have  been  formed  through  sol- 
fataric  action,  the  sulphur  being  deposited  near  the  surface  in  fractures 
and  seams  of  the  ad.jacent  rock,  which  is  tufa.  The  principal  sliowings 
are  in  an  open  cut  12  feet  deep  and  40  feet  in  length.  Here  pure  sul- 
phur is  found  in  the  seams  of  the  rock,  and  is  also  scattered  through- 
out the  rock.  The  deposits  appear  to  be  superficial,  and  the  rock 
impregnated  by  sulphur  is  about  10  to  15  feet  thick.  Considerable 
development  has  been  done  on  the  deposit  in  the  way  of  shafts,  open 
cuts  and  tunnels.    Idle. 
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OIL  FIELD  DE^'ELOPMEXT  OPERATIONS. 

By  R.  D.  BcsH,  State  Oil  and  Gae  Supervisor. 

From  January-  31,  1926,  to  and  including  May  1, 1926,  the  folloving  new  weUf  were  reported  as  ready 
to  drill: 


-\L.VMEDA  COUNTY: 

George  L.  Craig 

COLUSA  COUNTY: 
W.  B.  Brown 

FRESNO  COUNTY': 

Confidence  Oil  Co 

Pacific  OilCo.__ 

Premier  Oil  Co 

Standard  Oil  Co 

Superior  Oil  Co 

Fresno  United  Oil  Co 

Taylor  Oil  Co _-_ 

HUMBOLDT  COUNTY: 

Eureka  Oil  Co 

KERN  COUNTY": 

Union  Oil  Co 

Union  Oil  Co 

DeviU  Den  Products  Co 

Pacific  Oil  Co 

C.  C  M.  O.  Co 

Del  Rev  Oil  Co 

George  F.  Getty 

George  F.  Getty 

George  F-  Getty.  Inc 

George  F.  Getty,  Inc 

Marland  Oil  Co.. 

CvmricOilCo 

Wellington  Oil  Co.- 

.Associated  Oil  Co 

-Associated  Oil  Co 

Balboa  Oil  Co 

Balboa  Oil  Co 

Balboa  Oil  Co 

Balboa  OilCo- 

BigTenOilCo.-- 

California  Petroleum  Corp 

California  Star  Oil  Co 

Caribou  Oil  Mining  Co 

E.  *M.  OilCo 

General  Petroleum  Corp 

King  G.  Gillette 

King  G.  GiUette 

King  G.  Gillette 

King  G.  GiUette - 

Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 
Honolulu  Consolidated  Oil  Co. 

North  -American  Oil  Cons 

North  American  Oil  Cons 

North  -American  Oil  Cons 

North  -American  Oil  Cons 

North  -American  Oil  Cons 

North  .American  Oil  Cons 

North  -American  Oil  Cons 

North  American  Oil  Cons 


'    Sec. 

Twp. 

Range 

14 

31 

31 
31 
24 
23 
31 
23 
5 

21 

3 

13 

19 
20 
20 
20 
20 
13 
13 

4 

3 

4 

15 
15 
14 
14 
15 
IS 
22 

1 

16 
23 
23 
35 
9 

28 
28 
23 
30 
29 
29 

20 
20 
18 
24 
28 
28 

14 

28 

27 

14 

28 

27 

22 

28 

27 

22 

28 

27 

16 

28 

27 

26 

29 

21 

2 

30 

21 

20 

31 

23 

2 

31 

22 

34 

31 

23 

24 

31 

23 

24 

31 

23 

24 

31 

23 

36 

32 

23 

34 

32 

34 

26 

31 

22 

32 

31 

23 

10 

31 

22 

19 

31 

23 

21 

31 

22 

21 

31 

22 

21 

31 

22 

21 

31 

22 

4 

32 

24 

4 

32 

24 

4 

32 

24 

4 

32 

24 

S 

32 

24 

4 

32 

24 

4 

32 

24 

8 

32' 

24 

4 

32 

24 

32 

31 

34 

30 

31 

24 

30 

31 

24 

30 

31 

24 

30 

31 

24 

30 

31 

24 

30 

31 

24 

30 

31 

24 

Coalinga 

Coalings 
Coalinga 
Coalinga 
Coalioga 


lliller  &  Lux  1 

Belridge 

Thetal 

Belridge 

3 

Devils  Den 

20S 

Elk  Hills 

16 

Kern  River 

West  10 

Kern  River 

Lehnhardt  6 

Kern  River 

Lehnhardt  14 

Kern  River 

Tegeler  6 

Kern  River 

Tegeler  14 

Kern  River 

Caulev  139 

Kern  River 

4 

McICittricfc 

1 

McKittrick 

2 

Midway 

71 

Midway 

27 

Midwav 

41 

Midway 

34 

>Udwav 

55 

^Udway 

23 

Midwav 

Dorothy  3 

Midway 

10-A 

Midway 

12 

^^dway 

12 

Midwav 

2 

Midway 

.A-3 

Midway 

-A-4 

>Udway 

B-2 

Midwav 

B-3 

Midway 

11 

Midway 

21 

Midway 

22 

^^dway 

25 

Midway 

38 

Midwav 

41 

Midway 

42 

Midwav 

48 

Midway 

64 

Midwav 

6 

Midway 

29 

Midwav 

30 

Midway 

34 

Midway 

36 

Midway 

39 

NUdwav 

40 

Midway 

41 

Midway 

OIL    FIELD    OPERATIONS. 
on,  FIELD  DEVELOPMENT  OPERATIONS— Continued. 
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Company 


KERN  COUNTY— Continued, 

North  American  Oil  Cons 

PaciKc  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co - 

Pacific  Oil  Co.._. 

Pacific  Oil  Co..._ 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pan  American  Petroleum  Co. 
Pan  .\merican  Petroleum  Co. 

Security  Development  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co _ 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co. 

Union  Oil  Co.__ ___. 

The  United  Oil  Co 

The  United  Oil  Co 

The  United  Oil  Co 

The  United  Oil  Co 

VaUey  Oil  Co 

Western  Production  Co 

Lewis  Petroleum  Co 

Lewis  Petroleum  Co 

Lewis  Petroleum  Co 

Obispo  Oil  Co. 

The  United  Oil  Co 

Standard  Oil  Co 

Robert  Barry 

Buchner  Brothers 

George  F.  Getty,  Inc __ 

B.  C.  Mackey _. 

Marland  Oil  Co 

R.  B.  Mcllroy. 

Milham  Exploration  Co 

Milham  Exploration  Co 

Shell  Co _ 

Joseph  Stalder 

LOS  ANGELES  COUNTY: 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co.__ 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Pacific  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Francis  D.  Adams 

Ambassador  Petroleum  Co... 
Ambassador  Petroleum  Co. 
B.  K.  &  M.  Oil  Co. 

B.  K.  &  M.  Oil  Co 

Barham  &  Leeper  Oil  Co. . 
Braly  &  Slade  No.  3 _. 


Sec. 

Twp. 

Range 

30 

31 

24 

33 

31 

24 

33 

31 

24 

29 

31 

24 

3 

32 

24 

19 

31 

24 

19 

31 

24 

33 

31 

24 

33 

31 

24 

5 

32 

24 

19 

31 

23 

19 

31 

23 

15 

31 

22 

29 

31 

24 

33 

31 

24 

33 

31 

24 

19 

31 

24 

31 

31 

24 

31 

31 

24 

32 

31 

24 

6 

31 

23 

19 

31 

23 

20 

31 

23 

20 

31 

23 

14 

31 

22 

21 

31 

22 

34 

12 

24 

34 

12 

24 

34 

12 

24 

32 

12 

23 

32 

12 

23 

27 

11 

20 

35 

26 

18 

22 

26 

28 

20 

27 

27 

23 

11 

11 

27 

26 

20 

3 

10 

23 

16 

28 

23 

32 

11 

22 

9 

27 

28 

12 

11 

23 

33 

3 

13 

34 

3 

13 

33 

3 

13 

33 

3 

13 

33 

3 

13 

33 

3 

13 

33 

3 

13 

17 

2 

14 

8 

2 

14 

17 

2 

14 

16 

2 

14 

17 

2 

14 

17 

2 

14 

17 

2 

14 

16 

2 

14 

7 

2 

14 

13 

4 

13 

13 

4 

13 

18 

4 

12 

13 

4 

13 

13 

4 

13 

18 

4 

12 

13 

4 

13 

Buena  Vista  4 

1 

Calidon  6 

United  2 

United  3 


G-M  13 

G-M  14 

G-M  15 

11 

Transport  2 

Kern  Co.  Lease 

No.  2  23 


Hyde  1 

Pioneer  1 
Vedder  1 


Re 


J  32 


Reyes  33 

Reyes  101 

Reyes  3-B 

Callender  13 

Callender  14 

HeUraan  14 

46 

Baldwin  37 

Baldwin  51 

Baldwin  61 

L.  A.  Invest.  1  42 

L.A.  Invest.  1  43 

L.A.  Invest.  1  44 

Stocker  5 

Vickers  2  10 

1 

Ambassador  A-1 

Ambassador  A-2 


Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Sunset 

Sunset 

Sunset 

Sunset 

Sunset 


Dominguez 

Dominguez 

Dominguez 

Dominguez 

Dominguez 

Dominguez 

Dominguez 

Ingle  wood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Inglewood 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 
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Company 


Sec.      Twp.    Range 


LOS  ANGELES  COUNTY— Cont. 
Breslin,  Woodward  &  Sheedy 


Breslin,  Woodward  &.  Sheedy, 


Breslin,  Woodward  &  Sheedy. 


J.  W.  Bucklin 

Bush-Voorhia  Oil  Co _ 

California  Petroleum  Corp 

California  Petroleum  Corp. 

California  Petroleum  Corp 

California  Petroleum  Corp 

C.  W.  Camp 

Casa  Blanca  Oil  Co 

B.  H.  Cochran -. 

Charles  B.  Colby 

Craig,  Burns  &  Co.,  Inc 

Davis  &  MacMiUan  Co 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.J   Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney.- 

A.  J.  Delaney 

A.  J.  Delaney 

A.  J.  Delaney 

L.T.  Edwards 

Elbe  Oil  Land  Development  Co... 
Elbe  Oil  Land  Development  Co... 

Featherstone  &  Preston 

W.  F.  Garrison 

Gem  Oil  Co 

General  Petroleum  Corp 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

J.  R.  Gray.._ 

Halbert  &  Smith 

Henderson  Petroleum  Corp 

Hornaday  Oil  Co... 

George  W.  Johnson 

George  W.  Johnson 

F.  S.Jones 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Julian  Petroleum  Corp 

Kaweah  Petroleum  Co 

Keck  Syndicate  No.  5 

Keck  Syndicate  No.  5 

Kenney  &  Macrate 

W.  Irving  Lake 13 

W.  C.  Lance 


Breslin,  Wood- 

ward & 

Sheedy  2 

Long  Beach 

Breslin,  Wood- 

ward & 

Sheedy  3 

Long  Beach 

Breslin,  Wood- 

ward & 

Sheedy  4 

Long  Beach 

Bucklin  1 

Long  Beach 

16 

Long  Beach 

Frye  1 

Long  Beach 

Frve  2 

Long  Beach 

Jotham  Bixby  1 

Long  Beach 

Otto  Comm.  1 

Long  Beach 

Camp  1 

Long  Beach 

Casa  Blanca  3 

Long  Beach 

Cochran  1 

Long  Beach 

Extension  1 

Long  Beach 

Delaney  18 

Long  Beach 

11 

Long  Beach 

Delaney    7 

Long  Beach 

Delaney  10 

Lone  Beach 

Delaney  11 

Long  Beach 

Delaney  14 

Long  Beach 

Delaney  16 

Long  Beach 

Delaney  17 

Long  Beach 

Delaney  20 

Long  Beach 

Delaney  21 

Long  Beach 

Delaney  23 

Long  Beach 

Delaney  24 

Long  Beach 

Delaney  25 

Long  Be^ch 

Delaney  29 

Long  Beach 

Delaney  30 

Long  Beach 

Delanev  31 

Long  Beach 

Hines  1 

Long  Beach 

Elbe  7 

Long  Beach 

Elbe  8 

Long  Beach 

Featherstone  16 

Long  Beach 

Felicia  M. 

Hogan  1 

Long  Beach 

2 

Long  Beach 

K.  &H.  7 

Long  Beach 

L.  B.  14 

Long  Beach 

L.  B.  15 

Long  Beach 

L.  B.  16 

Long  Beach 

1 

Long  Beach 

1 

Long  Beach 

26 

Long  Beach 

1 

Long  Beach 

7 

Long  Beach 

4-A 

Long  Beach 

1 

Long  Beach 

Bruce  1 

Long  Beach 

Chandler  1 

Long  Beach 

Fee  1 

Long  Beach 

Fee  2 

Long  Beach 

Fee  3 

Long  Beach 

Hughes  1 

Long  Beach 

Laughlin  1 

Long  Beach 

MiUs  1 

Long  Beach 

Kaweah  1 

Long  Beach 

Modoc  4 

Long  Beach 

Modoc  5 

Long  Beach 

Kenney  & 

Macrate  3 

Long  Beach 

2 

Long  Beach 

1 

Long  Beach 
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-Cont. 


LOS  ANGELES  COUNTY- 

Law  &  Sanders 

Lindauer  Oil  Co 

Lindauer  Oil  Co 

Lindauer  Oil  Co. 

Lindauer  Oil  Co 

Magnolia  Petroleum  Syn.  No.  1_. 

Marine  Corp 

Marine  Corp 

Marine  Corp 

McKeon  Drilling  Co.,  Inc 

U.  W.  McVey.. __.. 

George  E.  Merrill 

E.  J.  Miley _. 

E.  J.  Miley 

Northwest  Gasoline  Co 

J.  E.  O'Donnell 

Ort  &  Homer 

Painted  Hills  Oil  Assn 

Pan  American  Petroleum  Co 

R.  F.  Parks _. 

Peacock  &  Lyons 

W.  A.  Playter... 

W.  A.  Playter 

Queen  &  Scott. 

Raburne  Oil  Co 

Repetto  Hills  Petroleum  Corp 

Retsof  Drilling  Co... 

Ring  Petroleum  Corp 

J.  T.  Robertson  Co 

S.  M.  &  F.  Oil  Co.._ _... 

San  Martinez  Oil  Co 

Sharp  &  Redick 

Southern  States  Petroleum  Corp.. 

Star  Petroleum  Co 

Walter  P.  Temple  Oil  Co.. _. 

Walter  P.  Temple  Oil  Co 

Walter  P.  Temple  Oil  Co __. 

Walter  P.  Temple  Oil  Co 

W.  O.  Todd 

United  Oil  Co 

United  Oil  Co 

United  Oil  Co 

United  Oil  Co. 

Vlasnik  &  Roberts 

W.  M.  C.  Oil  Co 

W.  M.  C.  Oil  Co 

Harry  Williamson 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc.. 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

McGinley  Oil  Co 

St.  Helens  Petroleum  Co..  Ltd... 
St.  Helens  Petroleum  Co.,  Ltd.., 
St.  Helens  Riverside  Properties.. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Union  Oil  Co 

Henry  R.  Dabney 


Pantages  1 
McVey  1 


Los  Cerritos  3 
Los  Cerritos  4 


Chainey  2 

Hale-Parks  1 

1 

Bunny  2 

Bunny  3 

Scott  2 


7S-A 
5-A 

S.  M.  &  F.  1 
Booth  Comm.  6 
Sharp-Redick  1 


Ketchum 
3nik  & 
Roberts 


Harry  William- 
son 1 
Wilshire  A-2 
Wilshire  A-3 
Wilshire  B-1 
Wilshire  B-2 
Wilshire  C-1 
Wilshire  C-2 
Wilshire  D-1 
3-B 
MulhoUand  3 
Piuma-Briano  5 
Monterey  12 
Baldwin  66 
Baldwin  67 
Harvey  1 
Howard  & 

Smith  3 

Temple  17 

La  Merced  28 

McCormick  1 


Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Montebello 
Montebello 
Montebello 
Montebello 
Montebello 
Montebello 
Montebello 

Montebello 
Montebello 
Montebello 
NewhaU 


290 


REPORT  OF  STATE  illNER^VLOGIST. 
on,  FIELD  DEVELOPMENT  OPERATIONS— Continaed. 
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BarnsdaU  Oil  Co .— 

Barnsdall  Oil  Co 

BarnsdaU  Oil  Co 

Fred  E.  Cole 

General  Petroleum  Corp 

Union  Oil  Co 

Bandini  Petroleum  Co. . _  _  _ 

California  Petroleum  Corp 

General  Petroleum  Corp 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co.. 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

California  Petroleum  Corp 


FuUerton  Oil  Co 

Petroleum  Securities  Co.. 

H.  &  D.  Oil  Co 

Shell  Co 


Shell  Co.. 
SheU  Co.. 
SheU  Co.. 


Superior  Oil  Co 

W.  E.  McCaslin 

Pan  American  Petroletim  Co.. 
Petroleum  Securities  Co _ 


South  Slope  Oil  Co 

B.  J.  Jeffrey___ 

George  TT,  Johnson 

Julian  Petroleum  Corp.. 


Petroleum  Securiti( 
SheU  Co 

Standard  Oil  Co... 
Union  Oil  Co 


iCo.. 


NAPA  COUNTY: 
H.  Rambke 


ORANGE  COUNTY: 

Birch  Oil  Co... 

SheU  Co 

SheU  Co. _ 

SheU  Co 

SheU  Co 

SheU  Co 

Union  Oil  Co 

California  Petroleum  Corp.. 

Golden  Dome  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 


StandardOilCo 

The  United  Oil  Co 

Bar-Mor  Petroleum  Corp... 

Julian  Petroleum  Corp 

Owl  on  Co 

CaUfornia  Petroleum  Corp.. 
CaUfornia  Petroleum  Corp.. 
General  Petroleum  Corp 


O'Dea  10 
O'Dea  11 
O'Dea  12 


otr; 


Wickman  2-B 

Santa  Fe  20 

Del  Amo  52 

Del  Amo  58 

Del  Amo  63 

Del  .Amo  68 

Del  Amo  74 

Del  Amo  98 

Torrance  89 

Redondo  Imp. 

Co.  5 

WaddeU  6 

Hogan  1 

Redondo 

Comm.  1 
Redondo 

Comm.  9 
Redondo 

Comm.  11 

Redondo  Imp. 

Co.  12 

Torrance  29 

Patten-Gregg  1 

Broderick  1 

Rideout 

Heights  1 

Childs  3 

2 

G.  C.  Martin  1 

Hellman  Bank 

Trust  1 

Palos  Verdes  1 

Bryant  4 

University  1 

Bryant  1 


1-A 

Fisher  4 

Orange  1 1 

Orange  12 

Orange  13 

Pico  5 

Stearns  68 

Buck  1 

Ward  1-A 

Huntington  B  45 

Huntington 

BB-46 


Tho 


Pacific  1 


Yarnell  19 

YarneU  20 

Sterne 


Rosecrans 

Rosecrans 

Rosecrans 

Rosecrans 

Rosecrans 

Rosecrans 

Santa  Fe  Springs 

Santa  Fe  Springs 

Santa  Fe  Springs 

Torrance 

Torrance 

Torrance 

Torrance 

Torrance 

Torrance 

Torrance 

Torrance 
Torrance 
Torrance 
Torrance 

Torrance 

Torrance 

Torrance 

Torrance 
Torrance 
Whittier 
Whittier 

Whittier 
Whittier 


Brea  Olinda 
Brea  Olinda 
Brea  Olinda 
Brea  Olinda 
Brea  OUnda 
Brea  Ohnda 
Brea  Ohnda 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Newport 

Newport 

Newport 

Richfield 

Richfield 

Richfield 
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Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

ORANGE  COUNTY— Continued. 

29 
34 

29 
29 
29 

3 
3 

3 
3 
3 

7 

4 
4 

7 

3 
2 
4 
4 
4 
5 
2 
3 
3 

3 
3 

I 

3 
3 
3 
3 
3 
3 
1 
2 
2 

13 

9 
9 

9 
9 
9 

4 

25 
25 

8 

19 
20 
19 
18 
20 
19 
21 
20 
21 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
21 
22 
22 

5 

1 

Anaheim  Union 

Water  Co.  1 

Kraemer  2  21 

Coyle  5 

J.  W.  NeweU  5 

1 

2 

4 

1 

ShieUs  93 

14 

6 

Landers  3 

8 

1 

Beardsley  2 

Berylwood  1 

South 

Mountain  7 

Lloyd  33 

Hartman  1 

Orton  1 

Edison  5 

Edison  8 

GosneU  8-.\ 

GosneU  21 

GosneU  22 

Taylor  12 

Taylor  13 

1 

Haydock  1 

Valentine  1 

1 

RichHeld 

Standard  Oil  Co.                    

Standard  Oil  Co.        ._       

Richfield 
Richfield 

Union  Oil  Co __ 

Richfield 

Union  Oil  Co.                          

Richfield 

SAN  M.\TEO  COUNTY: 

SANTA  BARBARA  COUNTY: 

STANISLAUS  COUNTY: 

J.  G.  Tavares                        

12 

4 
33 

13 
3 

1 

29 
33 
13 

27 
22 
28 
28 
28 
27 
28 
28 
29 
28 
1 
17 
17 

7 

VENTURA  COUNTY: 

Surprize  Oil  Svn.                  

B.  B.  &N.  OilCo -_ 

Piru 

Piru 

H,  A.  Ivers... 

Sentinel  Oil  Co 

Sespe 

SheUCo 

Simi 

Oak  Ridge  Oil  Co...                    

South  Mountain 

Shell  Co. 

Shell  Co. 

Shell  Co 

Shell  Co. 

SheUCo 

Shell  Co. 

SheUCo 

Standard  Oil  Co. 

YUBA  COUNTY": 

Thomas  M.  Blake 
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SPECIAL  ARTICLES. 

Detailed  tei'hnical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  tield  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate'  technical  papers  and  articles  by  members 
of  the  staif  and  others  are  published  in  each  number  of  '  Mining  in 
California.' 

These  special  articles  cover  a  wide  range  of  subjects  both  of  historical 
and  current  interest ;  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  as  well  as  articles  intended  to  supply  practical  and 
timely  information  on  the  problems  of  the  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affecting 
the  mineral  industry. 

THE    FEDERAL   REVENUE  ACT   AND  THE    MINING    INDUSTRY. 

It  appeal's  to  be  the  consensus  of  opinion  that  the  new  federal  revenue 
act,  which  was  approved  and  signed  by  President  Coolidge  Febru- 
ary 26,  1926,  has  dealt  fairly  with  the  mining  industry  and  that  oper- 
ators should  be  gratitied  by  the  inclusion  therein  of  a  number  of  favora- 
ble provisions. 

That  the  new  law  will  reduce  the  tax  burden  of  the  industry  and 
greatly  simplify  procedure  is  gathered  from  an  analysis  of  the  act 
in  its  relation  to  the  mining  industry,  by  Robert  Murray  Haig\ 
Engineering  and  Mining  Journal-Press ;  a  feature  article  on  the  sub- 
ject in  the  Mining  Congress  Journal,  March  1926 ;  and  other  published 
comment. 

Briefly,  the  outstanding  features  of  the  new  law  are  stated  to  be 
the  repeal  of  the  capital  stock  tax  and  changes  in  the  discovery  and 
depletion  clauses  in  relation  to  oil  and  gas  wells  and  ore  deposits. 
The  law  reduces  the  surtax  rate  to  a  maximum  of  20%;  increases  the 
corporation  tax  to  13%  for  1925  and  to  13^%  for  1926  and  subsequent 
years ;  and  fixes  oil  depletion  at  27^%  of  gross  income.  Rates  on  indi- 
viduals have  also  been  reduced. 

Capital  stock  tax. 

The  repeal  of  this  tax  will  relieve  mining  companies  of  considerable 
direct  expense  as  well  as  simplifying  corporate  accounting,  as  it  will  no 
longer  be  necessary  to  file  reports  covering  two  ditferent  accounting 
periods.  The  former  tax  was  especially  burdensome  on  mining  enter- 
prises in  the  development  stage. 

Depletion, 

On  account  of  difficulties  in  the  administration  of  the  discovery 
depletion  pi-ovision  of  the  law  in  the  case  of  oil  and  gas  wells,  an 
amendment  was  adopted  which  provides  that  in  the  case  of  oil  and  gas 
wells  the  allowance  for  depletion  shall  be  27^  per  cent  of  the  gross 
income  from  the  property  during  the  taxable  year,  subject,  however, 
to  the  limitation  that  .such  allowance  shall  not  exceed  50  per  cent  of  the 

'  Haig,  Robert  Murray,  "Analy.sis  o£  the  Federal  Revenue  Act  of  1926,"  Engineer- 
ing and  Mining  Journal-Press,  Vol.   121,  No.  10,  March  6,   1926. 
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net  income  computed  without  deducting  depletion.  Some  consideration 
was  given  to  the  question  of  placing  mine  depletion  on  a  percentage 
basis ;  but  brief  disciission  made  it  apparent  that  a  percentage  could 
not  be  agreed  upon  which  would  be  acceptable  to  all  branches  of  the 
mining  industry.  Short-life  lead  and  zinc  mines  would  be  entitled  to 
a  higher  rate  than  long-life  copper  "and  iron  mines;  coal  mines  would 
require  a  different  rate  from  metal  mines;  and  the  possibility  of  secur- 
ing an  adequate  rate  for  each  class  or  group  was  so  slight,  and  the 
dangel'  of  jeopardizing  the  principle  so  great,  that  the  subject  was 
dropped. 

In  any  event,  the  new  law  is  intended  to  reduce  the  aggregate  deple- 
tion allowance  to  the  oil  industry,  and  to  inci'ease  slightly  the  aggregate 
allowance  for  discovery  depletion  to  the  mining  industry. 

Mineral  discoveries. 

The  administration  of  the  discovery  depletion  provision  never  has 
been  satisfactory  either  to  taxpaj^ers  or  to  the  income  tax  unit.  Differ- 
ences of  opinion  among  the  valuation  engineers  of  the  mining  section 
of  the  income  tax  iniit,  as  well  as  between  the  engineers  and  representa- 
tives of  the  taxpayers,  operated  to  prevent  the  proper  application  of 
the  law  to  mineral  discoveries.  The  dCiJartmental  interpretation  that 
finally  prevailed  so  circumscribed  the  law  that  it  applied  only  to  a 
few  isolated  cases  where  discoveries  were  made  in  tracts  on  whicli 
practically  no  mining  operations  had  occurred.  The  department  in 
1924  attempted  to  correct  this  injustice  by  an  amendment  to  the  regula- 
tions which  permitted  the  allowance  of  discovery  value  in  the  case  of 
"one  or  more  separate  new  ore  bodies  which  have  not  been  and  could 
not  have  been  included  in  any  prior  valuation." 

The  new  law  provides  that  discoveries  shall  include  minerals  in  com- 
mercial quantities  contained  within  a  vein  or  deposit  discovered  in  an 
existing  mine  or  mining  tract  by  the  taxpayer  after  February  28,  1913, 
if  the  vein  or  deposit  thus  discovered  was  not  merely  the  uninterrupted 
extension  of  a  continuing  commercial  vein  or  deposit  already  known 
to  exist  and  if  the  discovered  minerals  are  of  sufficient  value  and 
quantity  that  they  could  be  separately  mined  and  marketed  at  a 
profit. 

It  is  a  well-known  fact  that  old  mines  in  California,  Colorado  and 
Nevada  have  recently  been  opened  up  and  in  many  cases  new  and 
valuable  ore  deposits  discovered  therein.  It  is  clearly  the  intention  of 
Congress  that  this  provision  should  extend  to  sixch  ore  deposits  since 
they  are  true  discoveries  having  no  relation  to  or  connection  with  the 
ores  previously  extracted  from  these  mines.  In  the  case  of  an  inter- 
rupted or  separate  vein  or  other  formation,  where,  by  reason  of  faults, 
dykes,  or  displacements,  or  lack  of  mineralization,  the  vein  or  deposit 
could  not  have  been  known  to  exist  except  through  prospecting,  explora- 
tion and  discovery,  discovery  value  should  be  allowable,  and  is  as  fully 
justified  as  in  the  ease  of  a  discovery  of  mineral  in  so-called  virgin 
territory. 

Discovery  depletion  section  of  the  act. 

This  section  reads  as  follows : 

Sec.  204  (c) .  The  basis  npnn  which  depletion,  exhaustion,  wear  and  tear,  and 
obsolescence   are  to  be  allowed   in   respect  of  any   property  shall   be   the   same  as   is 
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provided  in  subdivision   (a)  or  (5)   for  the  purpose  of  determining  the  gain  or  loss 
upon  the  sale  or  other  disposition  of  such  property,  except  that 

(1)  In  the  case  of  mines  discovered  by  the  taxpayer  after  February  2S,  1913.  the 
basis  for  depletion  shall  be  the  fair  market  value  of  the  property  at  the  date  of 
discovery  or  within  thirty  days  thereafter,  if  such  mines  were  not  acquired  as  the 
result  of  purchase  of  a  proven  tract  or  lease,  and  if  the  fair  market  value  of  the 
property  is  materially  disproportionate  to  the  cost.  The  depletion  allowance  based 
on  discovery  value  pro%ided  in  this  paragraph  shall  not  exceed  50  per  centum  of  the 
net  income  of  the  taxpayer  (c-omputed  without  allowance  for  depletion)  from  the 
property  upon  which  the  discovery  was  made,  except  that  in  no  case  shall  the  deple- 
tion allowance  be  less  than  it  would  be  if  computed  without  reference  to  discovery 
value.  Discoveries  shall  include  minerals  in  commercial  quantities  contained  within 
a  vein  or  deposit  discovered  in  an  existing  mine  or  mining  tract  by  the  taxpa.ver  after 
February  2S,  1913.  if  the  vein  or  deposit  thus  discovered  was  not  merely  the  unin- 
terrupted extension  of  a  continuing  commercial  vein  or  deposit  already  known  to 
exist,  and  if  the  discovered  minerals  are  of  sufBcient  value  and  quantity  that  they 
could  be  separately  mined  and  marketed  at  a  profit. 

(2)  In  the  case  of  oil  and  gas  wells  the  allowance  for  depletion  shall  be  27*  per 
centum  of  the  gross  income  from  the  property  during  the  taxable  year.  Such  allow- 
ance shall  not  exceed  50  per  centum  of  the  net  income  of  the  taxpayer  (computed 
without  allowance  for  depletion)  from  the  property,  except  that  in  no  case  shall  the 
depletion  allowance  be  less  than  it  would  be  if  computed  without  reference  to  this 
paragraph. 

In  line  vrith.  this  subject,  the  Uluniinating  editorial  in  the  Mining  Con- 
gress Journal  of  March,  1926,  which  is  accompanied  by  a  table  showing 
comparative  profits  and  taxes  paid  by  various  industries,  so  clearly  sets 
forth  the  excessive  tax  burden  now  borne  by  the  mining  industry,  that 
it  is  here  quoted  in  full. 

Taxtn'g  the  Mixing  Ixdustkt. 

'"It  is  frequently  said  and  generally  accepted  that  the  power  to  tax 
is  the  power  to  destroy.  It  is  somewhat  humiliating  to  the'  American 
Mining  Congress  to  adroit  that  after  its  efforts  to  secure  fair  treatment 
for  the  mining  industry  in  the  matter  of  federal  taxation  and  the  gre'at 
advantage  which  has  been  brought  to  the  mining  industry  by  virtue  of 
the  depletion  and  discovery  clauses  of  the  internal  revenue  law.  that  the 
mining  industry  is  still  paying  an  amount  of  taxes  largely  in  excess  of 
the  proportion  paid  by  any  other  industry. 

■"There  are  many  who  have  pretended  to  believe  that  the  depletion 
clauses  of  all  of  the  revenue  acts  since  1916  gave  an  undue  advantage 
to  the  mining  industiy.  and  there  are  some  who  have  pretended  to 
believe  that  the  discovery  clause  gave  the  mining  industry  an  unjust 
and  unfair  advantage.  There  have  been  members  of  Congress  in  both 
the  House  and  the  Senate  who  have  assailed  these  provisions,  and  a 
distinguished  member  of  the  Ways  and  Means  Committee  of  the  House 
recently  made  the  statement  that  the  present  bill  wiU  entirely  relieve 
the  mining  industry  of  all  tax  obligations.  We  have  no  doubt  that  this 
statement  was  made  with  full  belief  in  its  truthfulness. 

"An  investigation  of  the  actual  facts  show  conclusively  that  the 
mining  industry  is  paying  a  larger  share  of  taxes  in  proportion  to  its 
ability  to  pay  than  any  other  industry,  and  from  the  record  there  can 
be  no  inducement  left  to  engage  in  the  mining  business.  The  develop- 
ment of  mineral  resources  is  neces-sarilv  filled  with  hazard.     An  engi- 
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neer.  ■who  for  many  years  represented  a  large  eastern  mining  syndicate 
and  vcho  was  authorized  to  secure  options  upon  the  most  favorable 
prospects  and  to  spend  any  reasonable  amount  of  money  in  their  devel- 
opment in  order  to  determine  whether  his  company  should  b\iy  the 
property  or  surrender  its  option,  is  authority  for  the  statement  that  not 
one  in  twenty  of  the  prospects  carefully  selected  and  properly  devel- 
oped were  found  good  enough  after  this  development  to  justify  the  pur- 
chase by  those  whom  he  represented.  This  syndicate  spent  in  some 
instances  as  much  as  $100,000  in  the  development  of  a  single  prospect 
and  thereafter  surrendered  the  option  because  its  investigations  did 
not  demonstrate  that  the  property  was  worth  the  option  price  to  his 
company. 

"The  many  thousands  of  dry  holes  hi  oil  prospecting,  the  many 
thousands  of  idle  tunnels  and  shafts  which  decorate  metal  mining 
regions  of  the  West  are  conclusive  proof  of  the  hazardous  character  of 
these  enterprises.  The  great  majority  of  these  disastrous  developments 
are  not  reported  to  the  Internal  Revenue  Bureau  in  Washington.  Only 
those  companies  report  which  either  have  made  a  profit  or  who  might 
have  been  supposed  to  make  a  profit  and,  therefore,  required  to  make 
a  tax  return. 

"The  Mining  Congress  Journal  is  startled  to  know  the  exact  facts 
with  relation  to  the  profits  earned  by  those  companies  which  have  made 
tax  returns  to  the  Internal  Revenue  Bureau  of  the  Federal  Government. 
We  append  a  table  showing  the  salient  facts  with  reference  to  the 
i-eturus  for  the  year  192'3.  This  table  shows  that  the  mining  and  quar- 
rying industry,  which  includes  oil  and  coal,  paid  in  state  and  Federal 
taxes  93.25  per  cent  of  its  total  net  profits.  It  shows  that  after  having 
paid  its  taxes  there  remained  a  net  profit  of  nineteen  hundredths  of 
1  per  cent  of  its  gross  receipts  as  a  profit,  while  the  agricultural  and 
related  industries  show  a  net  profit  of  4.72  per  cent,  transportation  a 
net  profit  of  12.03  per  cent,  finance,  banking,  and  insurance  a  net  profit 
of  10.04:  per  cent.  This  table  shows  that  the  leather  and  leather  products 
business,  with  the'  lowest  profit  next  to  mining,  earned  a  profit  of  1.92 
per  cent  of  its  total  gross  receipts ;  and  yet  the  net  profit  of  this  indus- 
try was  a  little  more  than  ten  times  as  great  as  the  profits  of  mining, 
while  the  transportation  industi'y  earned  a  profit  proportionately 
sixty-three  times  greater  than  mining.  The  mining  iudusti-y  furnishes 
more  than  half  the  total  freight  tonnage  handled  by  the  railroads  and 
pays  transportation  rates  which  enables  the  transportation  industry 
to  earn  a  profit  sixty-three  times  greater  and  alwa.vs  asking  for  more. 

"In  the  percentages  of  these  taxes  paid  to  the  Federal  Government, 
the  mining  industry  still  stands  at  the  head  with  a  percentage  of  22.07 
per  cent,  which  is  approximately  twice  as  great  as  the  average  of  other 
branches  of  industry.  In  taxation  to  the  state  governments  from  its 
net  profits  71.18  per  cent  is  paid,  and  yet  in  the  face  of  this  startling 
condition  there  are  those  who  believe'  the  mining  industry  has  been 
escaping  its  share  of  public  support. 

"While  the  Mining  Congress  Joiirnal  is  greatl.v  pleased  with  the 
outcome  of  the  present  legislative  action  in  the  framing  of  the  new 
revenue  act.  at  the  same  time  we  submit  that  the'  bill  lacks  much  of 
doing  justice  to  the  mining  industry  and  that  in  all  of  the  states  the 
mining  industry  is  entitled  to  more  careful  consideration  by  state  legis- 
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lathe  bodies ;  and  we  further  submit  that  since  mining  is  an  industry 
which  carries  so  much  of  hazard,  and  which  develops  so  much  of  new 
taxable  property,  the  state  and  Federal  legislative  bodies  should  look 
last  to  the  mining  industry  for  increased  revenues  rather  than  compel 
it  to  be  the  first  called  upon  to  defend  itself  against  an  increase  of  tax 
burdens. ' ' 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradley,  Deputy  State  Mineralogist 
Personnel. 

There  have  been  no  changes  of  personnel  to  be  noted  during  the  past 
quarter. 

Los  Angeles  Offices. 

On  March  7th,  the  offices  of  the  District  Engineer  of  the  State 
sibling  Bureau,  also  the  offices  of  the  Chief  Deputy  OU  and  Gas  Super- 
visor and  the  Deputy  Oil  and  Gas  Supervisor  for  District  1  under  the 
Department  of  Petroleum  and  Gas  were  removed  from  the  Sun  Finance 
Building.  Los  Angeles,  to  the  6th  floor  of  the  New  Orpheum  BuUding 
at  846  S.  Broadway  near  9th  street.  These  offices  occupy  nearly  the 
entire  sixth  floor,  and  are  much  more  commodious  and  better  arranged 
for  efficient  operation  than  our  former  quarters.  There  is  also  a  more 
convenient  and  ample  space  for  the  oil-field  peg  models,  which  will 
allow  for  future  expansion. 

New  Publications. 

During  the  quarterly  period  covered  by  this  issue,  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Mining  in  C.ilifornia  f  quarterlj-l.  Januar.v,  1926,  being  Chapter  1  of  State  Mineralo- 
gist's Report  XXII.     Price  25  cents. 

Summar.v  of  Operations.  California  Oil  Fields :  Vol.  11.  Xos.  5,  6  and  7.  November 
and  December.  1925,  and  January,  1926,  respectively. 

Commercial  Mineral  Xotes :  Xos.  35.  36,  37,  February-March  (inc.1.  These  'notes' 
carry  the  lists  of  "mineral  deposits  wanted'  and  "minerals  for  sale."  issued  in  the 
form  of  a  mimeographed  sheet,  monthly.  It  is  mailed  free  of  charge  to  those 
on  the  mailing  list  for  "Mining  in  California.' 

Mails  and  Files. 

The  Bureau  maintains  in  addition  to  its  corre-spondence  file  and  the 
library,  a  mine  report  file  which  includes  reports  on  some  7500  mines 
and  mineral  properties  in  California, 

During  the  period  covered  by  this  quarterly  report,  there  weTe  6280 
letters  received  and  answered  at  the  San  Francisco  offiee  alone,  covering 
almost  ever.v  phase  of  prospecting,  mining  and  developing  mineral  de- 
posits, reduction  problems,  and  marketing  of  refined  products. 


Orv^SION    OF    JIINERALS   AND    STATISTICS.  299 

DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  Museum,  Laboratory. 

Walter  W.   BRADLErr.  Deputy  State  Mineralogist. 
STATISTICS. 

California  continues  to  produce  commercially,  as  for  some  years  past, 
more  than  fifty  different  minei-al  substances  (the  number  reached  a 
total  of  60  in  1924),  the  total  annual  value  of  which  for  19'25,  as  shown 
in  the  January  issue  of  Mixing  in  California  (see  page  109,  ant.e) 
was  estimated  at  $422;97-4,500. 

At  the  present  writing  (ilay  1st.),  reports  are  in  hand  from  most  of 
the  producers.  Data  for  several  substances  are  now  complete  and  have 
been  compiled,  being  pi-esented  herewith. 

Information  at  hand  indicates  that  there  was  no  production  in  Cali- 
fornia during  1925  of  the  following  substances,  which  have  at  one  time 
or  other  in  the  past  been  on  the  active  li.st  here :  Arsenic,  barytes,  bis- 
muth, cadmium,  fiuorspar,  graphite,  lithia,  mica,  molybdenum,  serpen- 
tine, slate,  strontium,  sulphur,  and  tin.  There  was  production  by  a 
single  operator  in  each,  of  the'  following :  Andalusite,  antimony, 
asbestos,  bituminous  rock,  calcium  chloride,  and  cyanite,  the  figures  for 
which  will  have  to  be  combined  under  the  'unapportioned'  item  in  the 
final  report.  The  shipments  of  cyanite  were  the  first  in  commercial 
quantity,  of  record  in  California.  In  addition  to  the  above,  there  are 
potential  deposits  of  ores  of  the  following  which  have  not  as  yet  yielded 
a  commercial  output :   Aluminum,  cobalt,  nickel,  and  vanadium. 


During  1925  there  was  produced  in  California  a  total  of  79,865 
tons  of  borate  materials  compared  with  93,273  tons  for  the  year  1924. 
The  materials  shipped  in  1925  included  crude  and  selected  colemanite 
ore  from  Inyo  and  Kern  counties  varying  from  19%  to  30%  anhydrous 
boric  acid  ('A.B.A'),  also  crystallized  borax  prepared  by  evaporation 
of  brines  at  Searles  Lake  in  San  Bernardino  County. 

As  the  crude  ore  is  not  sold  as  such,  but  is  almost  entirely  calcined 
before  shipping  to  the  refinery  for  conversion  into  the  borax  of  com- 
merce, and  because  of  the  fact  that  the  material  varied  widely  in  boric 
acid  content,  we  have  recalculated  the  tonnage  to  a  basis  of  40%  A.B.A. 
This  is  approximately  the  average  A.B.A.  content  of  the  coletoanite 
material  after  calcining,  and  also  of  the  crystallized  borax  obtained 
from  evaporation  of  the  lake  brines. 

Re-calculated  as  above,  the  1925  production  totals  46,124  tons  valued 
at  $1,526,938,  a  decrease  from  the  similar  figures  for  1924  which  were 
52,070  tons  and  $1,599,149. 


Cement  is  the  most  important  single  structural  material  in  the 
mineral  output  of  this  state.  During  1925,  there'  was  produced  a  total 
of  13,206,630  barrels,  valued  at  $25,043,335  f.o.b.  plant.  This  is  an 
increase  of  1,551,499  barrels  over  the  record  figure  of  11.655,131  barrels 
in  1924,  and  an  increase  of  $1,817,530  over  the  1924  value  of  $23,225,- 
850,  but  still  a  little  short  of  the  record  value  of  $25,999,203  in  1923. 
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The  market-  in  1925  recovered  to  some  extent  from  the  effect  of  foreign 
importations  duty-free,  which  caused  the  drop  in  1924,  but  the  effect 
had  not  wholly  disappeared. 

The  1925  output  came  from  ten  operating  plants  in  eight  counties, 
and  employing  a  total  of  3166  men.  The  three  plants  in  San  Bernardino 
County  made  a  total  of  5,079,281  barrels  valued  at  $8,828,044,  the 
balance  of  the  state's  product  coming  from  a  single  plant  in  each  of  the 
following  counties :  Contra  Costa,  Kern,  Riverside,  San  Benito,  San 
Mateo,  Santa  Cruz,  and  Solano.  The  new  plant  of  the  Pacific  Portland 
Cement  Company  at  Redwood  City,  San  Mateo  County,  began  commeT- 
cial  production  in  1925.  For  1926,  the  plant  of  the  Calaveras  Cement 
Company  has  just  been  completed  near  San  Andreas,  Calaveras  County, 
and  is  now  ready  to  join  the  producing  list. 


Chromic  iron  ore,  or  ehromite,  to  the  amount  of  591  short  tons,  recal- 
culated to  a  basis  of  45%  Cr„0..„  valued  at  .'t!l0,912  f.o.b.  shipping  point, 
was  sold  in  California  during  the  year  1925.  This  was  largely  of  ore 
that  had  been  mined  during  the  World  War  period  but  not  then  sold. 
It  is  hoped  that  the  development  of  the  steel  industry  and  the  resump- 
tion of  coppel-  smelting  on  the  Pacific  Coast  may  create  some  demand 
for  California's  ehromite,  but  the  outlook  for  the  immediate  future  is 
not  encouraging. 

With  reference  to  the  War  Minerals  Relief  bills  and  their  adminis- 
tration in  which  the  ehromite  producers  are  particularly  interested, 
under  the  Shortridge  amendment  of  1921  and  under  indirect  or  pub- 
lished stimulation  as  distinguished  from  direct  personal  demand,  there 
has  lieen  paid  to  claimants  principally  in  western  states  more  than 
five  million  dollars;  while  under  the  act  of  March  2,  1919,  which  has 
been  so  construed  as  to  limit  recoveries  to  losses  induced  by  direct 
personal  delnand,  there  has  been  paid  about  two  million.  Certain 
rejected  losses  now  being  litigated  are  principally  in  claims  under  the 
original  act,  though  there  are  many  claimants  qualified  under  the  Short- 
ridge amendment  who  will  be  entitled  to  relief  in  the  event  the  litiga- 
tion is  favorable  to  the  claimants,  or  in  the  event  further  pending 
legislation  (Oddie's  Senate  Bill  3641)  is  enacted. 


Coal  production  in  California  in  1925  totaled  730  short  tons  valued 
at  $3,880,  being  credited  to  Amador,  Mendocino,  and  Riverside  coun- 
ties. Only  a  small  part  of  it  was  marketed,  as  it  was  mainly  consumed 
for  local  camp  purposes  and  for  power  and  forge  use  in  development 
work  on  the  deposits.  Considerable  development  work  is  under  way 
in  Shasta  County,  as  well  as  in  Mendocino.  Experiments  on  a  com- 
mercial scale  are  being  made  by  the  Pacific  Gas  and  Electric  Company 
with  a  new  type  of  generator  to  produce  gas  from  Calif ornian  coal  at 
their  Marysville  gas  plant. 

DOLOMITE. 

The  production  of  dolomite  for  the  year  1925  totaled  42,852  tons 
valued  at  $104,900,  being  an  increase  in  both  quantity  and  value  over 
the  1924  figures  of  28,843  tons  and  $81,271,  though  less  than  the  record 
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yield  of  1923.  The  1925  output  came  from  two  quarries  in  Inyo  County 
and  one  each  in  San  Benito  and  Tuolumne.  The  material  shipped  was 
utilized  for  steel-furnace  flux  and  refractories,  for  manufacture  of 
COo.  burned  dolomitic  lime,  for  stucco  dash-coat,  and  terrazzo. 

fuller's  earth. 

The  production  of  5280  tons  valued  at  $91.84:2  here  credited  to  1925 
as  "fuller's  earth"  is  in  reality  colloidal  clay  of  the  montmorillonite 
class  (sold  under  .such  local  names  as  'bentonite, '  'otaylite, '  'shoshon- 
ite. '  derived  from  the  locality  where  found).  Because  of  its  being 
utilized  for  clarifying,  filtering,  and  cleanser  purposes,  most  of  it  in 
petroleum  refining,  we  have  placed  it  for  the  purpose  of  the  State 
Mining  Bureau's  statistical  reports,  under  the  fuller's  earth  heading. 

After  all.  the  practical  test  of  a  fuller's  earth  is  not  so  much  chemi- 
cal, as  a  physical  one :  that  is  its  physical  capacity  to  absorb  basic 
colors  and  to  remove  these  colors  from  solution  in  animal,  vegetable, 
or  mineral  oils,  also  from  water. 

The  1925  output  above  noted  is  a  slight  decrease  in  amount  from 
the  5290  tons  but  an  increase  in  value  over  the  figiire  of  .$67,295  in  1924. 


During '1925,  one  operator  in  Imperial  County  and  three  in  River- 
side produced  a  total  of  107,613  tons  of  gypsum,  valued  at  $172,444, 
compared  with  25,569  tons  and  $53,210  in  1924  and  86.410  tons  worth 
$188,336  in  1923.  The  material  was  utilized  mainly  in  cement  manu- 
facture as  a  retardant.  for  hard-wall  plaster  (including  wall  board), 
and  for  fertilizer.  The  increase  over  the  1924  figures  is  due  mainly 
to  the  larger  scale  of  operations  of  the  Pacific  Portland  Cement  Com- 
pany's gypsum  plant  in  western  Imperial  County. 

JIAGNESITB. 

The  production  of  magnesite  in  California  during  1925  amounted  to 
a  total  of  64,62'3  tons  of  crude  ore  valued  at  $872,944.  Only  a  small 
part  of  it  was  sold  'crude.'  however,  as  it  is  practically  all  shipped  in 
the  calcined  form.  The  reports  at  hand  show  a  total  of  28.110  tons 
shipped  calcined,  of  which  3726  tons  was  dead-burned  and  sold  for 
refractory  purposes,  the  balance  going  to  the  plastic  trade.  From  2 
to  2^  tons  of  crude  material  are  mined  to  make  one  ton  of  calcined. 
The  1925  output  is  a  slight  decrea.se  both  in  quantity  and  value  from 
the  1924  figures  of  67.236  tons^  crude  valued  at  $900,193.  The  average 
of  the  values  reported  for  1925  is  $13.50  per  ton  compared  with  $13.40 
in  1924. 

The  more  important  producing  properties  in  1925  were:  Maltby 
Xo.  1  (Western  Magnesite  Development  Co..  operated  under  lease  of 
C.  S.  Maltby)  on  Red  Mountain.  Santa  Clara  County ;  and  the  Sierra 
Magnesite  Company's  group  near  Porterville,  Tulare  County;  followed 
in  order,  by  the  Sampson  Peak  Mine  (Maltby  Xo.  3),  San  Benito 
County;  and  California  Magnesia  Company  (old  Harker  Mine)  at 
Porterville.  A  small  amount  was  also  contributed  from  Stanislaus 
County. 

A  preliminary  press  bulletin  b.v  Mr.  J.  M.  Hill  of  the  U.  S.  Bureau 
of  Mines  (Mar.  1,  1926)  shows:     Imports  of  magnesite  in  1925  were 
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4429  tons  crude,  valued  at  $54,593.  most  of  which  came  from  Italy, 
17,102  tons  of  caustic  calcined,  valued  at  $414,734,  over  half  of  which 
came  from  India,  and  47,613  tons  of  dead-burned,  valued  at  $703,074, 
practically  all  of  which  was  from  Italy.  This  was  the  equivaletit  of  a 
total  of  143,440  tons  of  crude  ore. 

MAGNESIUM  SALTS. 

The  production  of  magnesium  chloride  and  sulphate  in  California 
during  1925  totaled  4221  tons  valued  at  $132,553,  a  slight  decrease 
both  in  quantity  and  value  from  the  1924  figures  of  4823  tons  and 
$145,883.  This  was  nearly  all  chloride,  sold  for  use  in  magnesite 
stucco  and  cement  mixtures  (Sorel  cement),  also  some  for  'road  liquor.' 
It  was  in  part  marketed  in  the'  liquid  form  testing  34°-36°  Baume, 
and  in  part  as  dry  crystals,  and  was  prepared  from  residual  bitterns 
at  salt  plants  in  Alameda,  Los  Angeles,  San  Diego,  and  San  Mateo 
counties.  The  sulphate  marketed  was  utilized  for  medicinal  and  bath 
purposes. 

With  the  use  of  magnesite  cement  and  stucco  coming  more  into 
prominence  in  building  construction  on  the  Pacific  Coast,  the  demand 
for  magnesium  chloride  is  increasing  here ;  but  the  domestic  article 
has  to  meet  the  competition  of  the  cheaper,  imported  German  chloride. 

The  average  value  reported  for  the  chloride  produced  in  California 
in  1925  was  approximately  $32  per  ton,  f.o.b.  plant. 

MANGANESE. 

Manganese  ore  shipments  in  California  in  1925  amounted  to  a  total 
of  532  tons  of  all  grades  valued  at  $11,500,  being  a  decrease  both  in 
quantity  and  value  from  the  1924  yield  which  totaled  1115  tons  and 
$25,785  value.  These  ores  showed  analyses  of  from  45%  to  55%  Mn, 
and  were  utilized  by  Pacific  Coast  plants  for  ferro-manganese. 

MINERAL   PAINT. 

Mineral  paint  materials  were  produced  in  California  in  1925  from 
propel'ties  in  Stanislaus  County,  amounting  to  669  tons  valued  at 
$6,969.  This  is  an  increase  over  the  532  tons  and  $5,234  of  1924,  and 
was  entirely  of  yellow  ochre.  Hematite  has  been  shipped  from  Placer 
County,  and  red  ochre  from  Sonoma  and  Ventura  counties  in  former 
years. 

PLATINUM. 

In  California  platinum  is  obtained  as  a  by-product  from  placer 
operations  for  gold.  The  major  portion  of  it  comes  from  the  dredges 
working  in  Butte,  Calaveras,  Sacramento,  Stanislaus,  and  Yuba  coun- 
ties, with  smaller  amounts  from  the  hydraulic  and  surface-sluicing 
mines  of  Del  Norte,  Humboldt,  Shasta,  Siskiyou,  and  Trinity. 

The  production  of  platinum-group  metals  in  California  for  the  year 
1925  totaled  355  ounces,  crude,  containing  292  fine  ounces,  valued  at 
$39,937.  Of  this  amount,  a  total  of  307  ounces,  crude,  or  86%,  came 
from  the  gold  dredges.  This  is  a  slight  increase  over  the  273  fine  ounces 
worth  $36,452  sold  in  1924. 

The  above-noted  total  of  292  fine  oiinces  includes  120  fine  ounces  of 
iridium,  osmiridium.  ruthenium,  and  palladium.    Most  of  the  platinum 
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refiners  pay  for  the  osmiridinm  on  the'  basis  of  its  iridium  content. 
Crude  'platinum'  is  really  a  mixture  of  the  metals  of  that  group,  and 
carries  varying  percentages  of  plaitinum,  iridium,  osmiridium  or 
iridosmine,  with  occasionally  some  ruthenium  and  palladium.  In  addi- 
tion to  the  above-noted  production,  there  is  usually  some  platinum 
recovered  as  a  by-product  in  the  gold  refinery  of  the  Mint,  but  which 
can  not  be  assigned  to  the  territory  of  its  origin  for  lack  of  knowing 
to  which  lots  of  gold  it  belongs.  Some  platinum  and  palladium  are  also 
recovered  in  the  electrolytic  refining  of  blister  copper. 

For  1925,  the  distribution  by  counties  of  California's  platinum  yield 
was  as  follows : 

Platinum   Production,  by  Counties,  1925. 

Comity                                                                                                   Fine  ounces  Value 

Butte     "W  .$!:t,177 

Shasta    S  725 

Trinity    20  3.0S1 

Calaveras,  Del  Norte,  Humboldt,   Sacramento,a  Siskiyou,   Stanis- 
laus,  Yuba"*    202  26,9.54 


Totals 292  $39,937 

•  Includes  ruthenium  and  palladium. 
>■  Includes  palladium. 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 


During  1925,  a  total  of  36,355  tons  of  potash  salts  of  all  grades  was 
produced  in  California  valued  at  $829,770,  compared  with  33,107  tons 
and  $747,407  in  1924.  This  was  entirely  of  chloride,  being  mainly 
from  Searles  Lake  brine,  San  Bernardino  County,  but  in  part  from 
.salt-works  bitterns  at  plants  in  Alameda  and  San  Mateo  counties.  The 
quality  of  the  product  varied  from  45%  to  61%  equivalent  KoO  con- 
tent ;  and  the  material  was  sold  principally  for  fertilizer  manufacture. 

PUMICE  AND  VOLCANIC   ASH. 

The  production  of  pumice  and  volcanic  ash  for  the  year  1925 
amounted  to  5319  tons  valued  at  $32,937,  and  came  from  properties 
in  Impel-ial,  Inyo.  Kern,  and  Mono  counties.  This  is  an  increase  in 
tonnage  but  slightly  lower  value  compared  with  the  1924  shipments 
which  were  4919  tons  worth  $33,404. 

The  material  from  Imperial  County  and  part  of  that  from  Mono 
is  of  the  vesicular,  block  variety  and  was  sold  for  abrasive  purposes; 
the  balance  of  the  Mono  material  and  that  from  Inyo  and  Kern  was  the 
volcanic  ash,  or  tutf  variety,  and  was  employed  in  making  soap  and 
cleanser  compounds.  The  Kern  County  ash  is  going  into  the  prepara- 
tion of  one  of  the  popular  and  nationally  advertised  brands  of  cleanser 
compounds. 

PYRITES. 

A  total  production  of  129.500  short  tons  of  pyrites,  valued  at  $528,- 
550,  was  reported  shipped  in  California  during  1925  from  properties 
in  Alameda,  Mariposa,  and  Shasta  counties.  This  was  a  slight  increase 
both  in  tonnage  and  value  over  the  figures  of  124,214  tons  and  $517,835 
in  1924. 
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The  material  was  mostly  used  in  the  manufacture  of  sulphuric  acid 
for  explosives  and  fertilizers,  but  a  portion  was  utilized  directly  in  the 
preparation  of  agricultural  fertilizer  and  insecticide.  The  sulphur  con- 
tent ranged  up  to  46.5%  S. 

QUICKSILTEB. 

Quicksilver  was  produced  in  California  in  seven  counties  during 
1925  to  the  amount  of  76S3  flasks  (of  75  pounds,  avoirdupois)  valued 
at  $621,831,  being  a  slight  decrease  in  quantity  but  an  increase  in 
value  compared  with  the  1924  output  of  7948  flasks  worth  $543,080. 
This  was  due  to  improved  prices.  The  average  price  received  during 
1925.  according  to  the  producers'  reports  to  the  State  Minng  Bureau, 
was  $80.81  per  flask,  as  against  $68.33  in  1924  and  the  record  average 
of  $114.03  for  the  year  1918. 

The  average  of  San  Francisco  quotations  for  1925  was  $82.60  per 
flask,  the  price  ranging  without  sharp  fluctuations  between  $79.90  and 
$82.83  from  Jan.  1st  until  the  end  of  October.  Beginning  with  Novem- 
ber the  quotations  advanced  sharply  to  $85.17  and  to  a  maximum  of 
$91.67.  closing  the  year  at  $90.17.  "Thus  far  for  1926.  San  Francisco 
quotations  have  ranged  between  $88  and  $90  per  flask.  The  average 
of  quotations  for  1925  in  New  York  was  $83.13  per  flask. 

The  above-noted  yield  of  7683  flasks  in  1925  was  won  from  a  total  of 
59,797  tons  of  ore.  being  an  average  content  of  9.64  pounds  per  ton,  or 
0.482%  mercury. 

The  U.  S.  Bureau  of  Mines  reports  the  total  production  of  the  United 
States  for  1925  at  9174  flasks  valued  at  $762,616  (using  the  $83,128 
average  of  New  Tork  quotations).  Outside  of  California,  the  principal 
yield  was  from  Texas,  with  a  few  flasks  from  Nevada.  Arizona,  and 
Idaho.     California's  contribution  was  84%  of  the  total. 

The  imports  of  quicksilver  in  1925  amounted  to  11.245  flasks  from 
Italy  and  9754  flasks  from  Spain,  and  from  all  other  countries  1782 
flasks,  making  a  total  of  22.781  flasks.    The  exports  were  204  flasks. 

The  1925  quicksilver  production  in  California  was  distributed  by 
counties,  as  f oUows : 

County  Flasks  Value 

San  Benito 6,085  S4.S6.79V 

Sonoma    351  29.134 

Kinss.   Monterey.   Xapa,    San    Lois    ObisjKi. 

Santa   Oara*    1,247  105.900 

Totals 7,e''3  S621.S31 

•  Combined  to  conceal  output  of  a  single  operator  in  each. 

MUSEUM. 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  coUection.s  in  North 
America ;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  wiU  be  appreciated  by  the  State  Mining  Bureau  as  well 
as  bv  those  who  utilize  the  facilities  of  the  collection. 
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The  exhibit  is  daily  visited  by  engineers,  students,  business  men,  and 
prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 

LABORATORY. 
Frank    Sanborn,   Mineral   Technologist. 

Comparatively  recent  research  woi-k  in  the  ceramic  industries  has 
increased  the  demand  for  andalusite,  and  now  the  aluminum  silicate 
dumortierite  until  lately  regarded  as  a  mineral  of  no  commercial  impor- 
tance, has  come  to  the'  front  as  one  having  great  promises  in  the  ceramic 
field.  When  free  from  certain  impurities,  dumortierite  burns  to  a  pure 
wliite  and  may  therefore  prove  to  be  a  desirable  mineral  for  the  better 
grades  of  porcelain. 

The  color  of  dumortierite  is  usually  a  .shade  of  blue  or  violet-red, 
but  turns  white  when  intensely  heated.  It  is  a  metamorphie  mineral 
usually  found  in  schists  and  certain  gneisses.  In  California  it  is  known 
to  occur  as  large  boulders  on  the  plains  about  twenty-five  miles  from 
Ogilby,  Imperial  County.  Samples  have  also  come  from  Riverside, 
Sail  Diego  and  Tuolumne  counties. 

Samples  of  andalusite  are  received  occasionally  at  this  bureau,  and 
some  of  these  samples  are  apparently  from  newly  discovered  deposits. 
Andalusite  is  now  known  to  occur  in  Mono,  San  Diego,  San  Bernardino, 
Riverside  and  Kern  counties. 

During  the  four-month  period  covered  by  this  report  1623  samples 
were  received  and  determined  at  tlie  laboratory  of  the  State  Mining 
Bureau.  This  number  is  an  increase  ovel-  any  previous  record,  and 
proves  that  a  great  interest  is  being  taken  in  prospecting  for  minerals. 
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LIBRARY. 

Forest   L.    Campbell,    Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  ,iust  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  a.ssist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins  received, 
with  names  of  publishers  or  i.ssuing  departments. 

Files  of  all  the  leading  technical  .iournals  will  be  found  in  the 
library,  and  eount.y  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sarj'  assistance. 

OFFICIAL   PUBLICATIONS   RECEIVED. 
Governmental. 

V.   S.   Geological   Survey  : 

BuUetiu   7S1-B — Geolog.v   nf   llic   Baxter  Basin   Gas  Field.    Sweetwater  Coimt.v, 

Wyoming.     Br  Julian   D.   Sears. 
Bulletin  780-C — Platinum  near  Centennial.  Wyoming.     By  1".  T..  He.ss. 
Water  Supply  Paper  .^03 — Ohio  River  Basin. 
Water  Supply  Paper  367 — Lo\ver  Mississippi  River  Basin. 

Water  Supply  Paper  .542 — South  Atlantic   Slope  and  Eastern  Gulf  of  Mexien. 
Water  Supply  Paper  560 — Contributions  to  the  Hydrology  of  the  United  States 

in  1925. 
Water  Supply  Paper  572 — Pacific  Basins  in  Washington  and  Upper  Columbia 

River  Basins. 
Water  Supply  Paper  552 — Pacific  Basins  in  Washington  and  Upper  Columbia 

River  Basin. 
Water  Supply  Paper  546 — Slissourl  River  Basin. 
Professional  Paper  14fi — Jlississippian  Formations  of  San  Saba  County,  Texas. 

By  P.  V.  Roundy,  et  al. 
Professional  Paper  140-A — Geology  and  Flora  of  the  Latah  Formation  in  Rela- 
tion to  the  Lavas  of  the  Columbia  Plateau  near  Spokane,  Wash.     By  J.  T. 

Pardee.  Kirk  Bryan  and  F.  H.  Knowlton. 
Professional  Paper  140-C — Pleistocene  Plants  from  North  Carolina.     By  E.  H. 

Berry. 
Professional  Paper  140-D — Shore    Phases   of    the   Green    River    Formation   in 

Northern  Sweetwater  County,  Wyoming.     By  W.  H.  Bradley. 
Professional  Paper  138 — Mining  in  Colorado.     By  Chas.  W.  Hender.son. 
Professional  Paper  140-B — Fossil  Proboscidea  and  Edentata  of  the  San  Pedro 

Valley,  Arizona.     By  James  Williams  Gidley. 
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Professional  Paper  140-F — Correlation    of    the    Basal    Cielaceous    Beds    of    the 
Southeastern  States.     By  Wythe  Cooke. 

U.  S.  Bureau  of  Mines : 

Bulletin  197 — Sampling    and    Examination    of    Mine    Gases    and    Natural    Gas. 

By  G.  A.  Burrell. 
Bulletin  242 — Explosion  Hazards  from  the  Use  of  Pulverized  Coal  at  Industrial 

Plants.     By  L.  D.  Tracy. 
Bulletin  253— Possibilities    for   the   Commercial    Utilization   of   Peat.      liv    W. 

W.  Odell. 
Technical  I'aper  347 — Analyses  of  Alabama  Coals.     By  Chas.  Butts. 

Mineral  Resources  of  the  T'nited  States ; 

Mica  in  1024. 
'  Lead  in  1024. 

Secondary  Metals  in  1924. 

Lead  and  Zinc  Pigments  and  Salts  in  1024. 

Asphalt  and  Related  Bitumens  in  1924. 

Silver.  Copper.  Lead  and  Zinc  in  the  Central   States  in   1U24. 

Manganese  aud  Manganiferous  Ores  in  1024. 

Reports  of  Investigations : 

Serial  No.  2724 — The  Disposal  of  Petroleum  Foots  Oil.     Bv  L.  G.   Marsh  and 

L.  I).  Wyant. 
Serial  No.  2725 — Stream  Pollution  by  Acid  Mine  Drainage.     By  R.  D.  Leitch. 
Serial  No.  272lj — Coal-Mining  Royalties  and  Leasing  Conditions  in  Williamson 

and  Franklin  Counties.  Illinois  (District  No.  VI).    By  L.  D.  Tracy. 
Serial  No.  2727 — Boiler   Water  Conditioning  with   Special   Reference   to   High 

Operating  Pressure  and  Corrosion.     By  Dr.  R.  E.  Hall. 
Serial   No.   2728 — Explosives  Used   in   December,   1925,   Including  Preliminary 

Figures  for  the  Tear  1925.     By  W.  W.  Adams. 
Serial   No.   2720 — Coal-Mine  Fatalities  in   .January.  1926.     By  W.   W.  Adams. 
Serial  No.  27311 — Experiences    With    the    Combustion    of    Fuel    Oil    in    Power 

Plant  Boilers.     By  J.   F.  Barkley. 
Serial  No.  2731 — Analysis   of  Copper-Palladium-Gold-Silver    Concentrates.      Bv 

C.   W.   Davis. 
Serial  No.  2732 — Soluliility  and  Effects  of  Natural  Gas  and  Air  in  Crude  Oils. 

By  D.  B.  Dow  and  L.  P.  Calkin. 
Serial  No.  27.33 — C'ompensation  Insurance  Rates  as  a  Measurement  of  Accident 

Prevention  in  Mines.     By  Byron  O.  Pickard. 
Serial  No.  27.34 — (Withdrawn). 
Serial   No.  2735 — The    Value    of    Leakage   Tests   in    Natural-Gas    Trausmi.ssion 

Lines.     By  E.  L.  Rawlins. 
Serial  No.  2730 — Consumption    of    Explosives    in    January,     1926.      By    W 

W.  Adams. 
Serial  No.  2737 — Additions,    Removals    and    Changes    in    Permissible    List    of 

Explosives  from  .January  1,  1925,  to  Devember  31,  1925.    By  G.  St.  J.  Perrott. 
Serial  No.  2738 — Fatalities   in   the  California   Petroleum  Industry  During  the 

Calendar  Year,  1924.     By  H.  C.  Miller. 
Serial  No.  2739 — Gases  from  Blasting  in  Heavy  Sulphides.    By  E.  D.  Gardner, 

G.  W.  Jones,  and  J.  D.  Sullivan. 
Serial  No.  2740 — Thirteenth   Semi-Annual  Motor  Gasoline   Survey.     By  E.  C. 

Lane.  H.  M.  Thome,  and  John  Devinc. 
Serial  No.  2741 — Consumption  of  Explosives  in  February,  1926.     By  W.   W. 

Adams. 
Serial  No.  2742— Coal-Mine  Fatalities  in  February,  1926.     By  W.  W.  Adams. 
Information  Circulars : 

Circular  No.  6002 — Progress  in  Use  of  1-Inch  Steel  in  the  Tri-State  Lead  and 

Zinc  District.     By  C.  R.  Forbes. 
Circular  No.  6003— The  Gasoline  Situation.     By  H.  H.  Hill. 

Arizona  Bureau  of  Mines : 
Bulletin  119 — A  Resume  of  Arizona  Geology.     By  N.  H.  Darton. 
Bulletin  121 — Field  Tests  for  the  Common  Metals.     By  G.  R.  Fansett. 
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Georgia  Geological  SurTey :    Bulletin  23 — Mineral  Resources  of  Georgia.     Bv  S. 

W.  McCallie. 
Kentuck.v  Geological  Survey :    Ser.  VI,  Vol.  27 — Mineralogy  of  Kentucky.     By  C. 

H.  Richardson. 
Nebraska  State  Museum:    Bulletin  10,  Vol.  1 — Skeletal  Parts  of  the  Columbian 

Mammoth  Elephas  JIaibeni.     By  E.  H.  Barbour. 

North  Carolina  Geological  and  Economic  Survey  : 

Bulletin  29 — The  Kaolins  of  North  Carolina.     By  W.  S.  Bailey. 

Bulletin  31 — Deposits  of  Brown   Iron   Ores  in   Western   North  Carolina.     Bv 

\V.  S.  Bailey. 
Bulletin  34 — Discharge   Rec-ords   of   North   Carolina    Streams.      Bv   Thorndike 
Saville. 
Tennessee  Division  of  Geology  :    Bulletin  34 — Water  Resources  of  Tennessee-     By 
W.  R.  King. 

Canada  Department  of  Mines  : 

Report    of    the    Department    of   Mines    for    the    Year   endin::    March   31.    1925. 

Mines    Branch    No.    592 — Molybdenum,    Its    Metallurgy    and    I'ses.    By    V.    L. 
Eardley-Wilmot. 

Investigations  in  Ceramics  and  Road  Materials. 
England  Geological  Survey :    The  Water  Supi»ly  of  Wiltshire.     By  W.  Whitaker. 
Great    Britain    Geological    Survey ;     The    Concealed    Coalfield    of   Yorkshire   and 
Nottinghamshire.     B.v  G.  V.  Wilson. 

Geology  of  Berwick  on  Tweed. 

The  Geology  of  the  Country  around  Stoke-on-Treut. 
Mexico   Departamento   de   la   Estadistica    Naoional  :     La   Riquez   de    Mexico   y   El 

Poder  Constructor  del  Gobiemo. 
Montevideo,   Museo  de  Historia   Natural   de :    .\nales   Serie  II — Tonio   II. 

Ontario  Department  of  Mines  : 
.34th  Annual  Report.  1925. 

Part  3. 

•    Part  4. 

Part  6. 

32nd  Annual  Report.  1923 
Parts  1  to  4. 
Parts  5  to  7. 

Scotland  Geological  Survey :    The  Geology  of  Strath  O.vkell  and  I»wer  Loch  Sin. 
South  Australia  Department  of  Mines :    No.  42 — Mining  Review  for  the  half  year 
ended  June  30,  1925. 
Royal  Society:    Transactions  and  Proceedings.     Vol.  XLVIII. 
Woods  and  Forests  Department :    Annual  Progress  Report  upon   .State  Forest 
Administration  in  South  Australia  for  the  Y'ear  1924-2.5. 

Societies  and  Educational  Institutions. 

University  of  California  :  Vol.  IG.  No.  2 — New  Canid  and  Rhinocertid  Remains 
from  the  Ricardo  Pliocene  of  the  Mohave  Desert.  California.  By  Chester  Stock 
and  E.  L.  Furlong. 

Columbia  University :    Summer  Session  Announcement  for  192G. 

Imperial  University  of  Tokyo.  Japan :  Journal  of  the  Faculty  of  Science.  Vol.  1. 
Parts  3  and  4 — Geology.  Mineralogy.  Geograph.v  and  Seismology. 

University  of  Missouri.  School  of  Mines  and  Metallurgy :  Vol.  9.  No.  1 — Engineer- 
ing and  Research.     By  Milo  S.  Ketchum. 

-\cademT  of  Natural  Sciences.  The.  Philadelphia :  Proceedings.  Vol.  LXXVII. 
1925. 

American  Philosophical  Society :    Vol.  LXIV,  No.  3.  1925. 

Mining  and  Metallurgical  Society  of  Americ-a  :    Bulletin  1S2. 
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Books. 

The  KusineciiiiK  Inilcx  for  Mf2T,. 

Maps. 

Aitesia,  Calif.  Sleadville,    I'a. 

Blacksville,  \V.  Va.-Pa.  MemphremasHK,  Vf. 

Bramwell,  W.  Va.-Va.  Raisin.   Calif. 

Caruthers,  Calif.  Rocky    Hill,   Calif. 

Clarksburg,  W.   Va.  Schrag,   Wash. 

Clarksdale.  Mo.  Stayton,    Ore. 

Helm,  Calif.  Tulare,    Calif. 

Indian  Head,  Md.-Va.  Walton,  N.  Y. 

Ivanhoe,  Calif.  West    Columbus.    Ohio. 

Kahului,  H.  T.  Wliittier,   Calif. 

r,ong  Beach.  Calif.  Wilmington.   Calif. 
.Marion,   111. 

Current  Magazines  on  File. 

For  the   convenience   of   persons   wishing   to  con-siilt  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended : 

American  Petroleum  Institute,  New  York. 

Architect  and   Kngineer,   Pan   Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement.  Mill  and  Quarry,  Cliicago,  Illinois. 

Chemical-KngiMi'c-ring  and  Mining  Review.  Melbourne.  .\ustr:iliM. 

Engineering  and  Mining  Journal-Press,  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite,   Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

.Metallurgical   and   Chemical   Engineering,   New   York. 

Mine  and  Quarry,  Chicago. 

.Mining  and   Engineering  Record,  Vancouver.  R.  C. 

Mining  and   Oil   Bulletin.   Los  Angeles. 

Oil  Ase,  Los  Angeles. 

Oil   and   Gas  Journal,   Tulsa.   Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil    News.   (Jaleshurg.   Illinois. 

Uildom.   New    York. 

Oil.  Paint  and  Drug  Reporter.  New  York. 

Oil  Trade  .lonrnal.  New  York, 

Oil  Weekly,  Houston.  Texas. 

Petroleum  Age,  New  York. 

Petroleum   Record.    Los  Angeles. 

Petroleum  World,   Los  Angeles. 

Queensland  Government  Mining  Journal,   Brisbane,   Australia. 

Rock  Products,  Chicago.   Illinois. 

Safety  News.  Industrial  Accident  Commission.  San  Francisco. 

Salt   I..ake  Mining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 
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Newspapers. 

The  foUowiog  papers  are  received  and  kept  on  file  in  the  library: 

Amador  Dispatch,   Jackson,   Cal. 

Arkausas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Barstow  Printer,  Barstow,  Cal. 

Blythe  Herald,  BIytlie,  Cal. 

Bridgeport   Chronicle-Union,   Bridgeport,   Mono   Co.,   Cal. 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil   World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa.  Cal. 

Daily  Commercial  News,  San  l<'rancisco,  Cal. 

Daily  Midway  Driller,  Taft.  Cal. 

Del  Norte  Triplicate.  Crescent  City,  Cal. 

E.xeter  Sun,  Exeter,  Cal. 

Gateway  Gazette,  Beaumont,  Cal. 

Goldfield  News.  Goldfield,  Nevada. 

Guerneville  Times,  Guerneville,  Cal. 

Healdsburg  Enterprise,   Healdshurg,  Cal. 

Humboldt  Standard.  Eureka.  Cal. 

Inyo   Independi'iit.    Independence,   Cal. 

Inyo  Register.  Bishop.  Cal, 

lone  Valley  Echo,  lone,  Cal. 

Lake  County   Bee.   l.akeport.  Cal. 

Mining  and   Financial    Record.   Denver,  Colo. 

Mining  Topics,  San  Francisco.  Cal. 

Mountain  Democrat,  Placerville,  Cal. 

Mountain   Messenger,  Downieville,  Cal. 

.Nevada  Mining  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass,  Oregon. 

Oroville  Daily  Register,  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald,  Auburn,  Cal. 

Plumas  Independent,  Quincy,  Cal. 

Plumas  National  Bulletin,  Quincy,  Cal. 

Randsburg  Times,  Randsburg,  Oal. 

San  Diego  News,  San  Diego.  Cal. 

Shasta  Courier,  Redding,  Cal, 

Siskiyou  News,  Yreka.  Cal. 

Stockton   Record.  Stockton.  Cal. 

Tuolumne  Prosi)ector,  Tuolumne,  Cal. 

Ventura  Daily  I'ost,  Ventura,  Cal. 

Weekly  Trinitv  Journal.  Weaverville,  Cal. 

Wesfern  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  niutvially 
dependent  upon  each  otlier  for  their  prosperity,  and  one  of  the  liiost 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
lias  been  that  of  bringini^  producers  and  consumers  into  direct  touch 
witli  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supiile- 
luented  by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  Mineral  Notes.' 


312  REPORT  OF  STATE  MIXERALOGISI'. 

EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  nre  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  register.s  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Kegistration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS  WANTED. 

41-S  Mine  or  mill  superiutemlent.  Twelve  years'  experience  in  we.'tt  with  com- 
panies mining  copper,  lead  or  zinc  and  using  flotation :  can  handle  either 
mine  or  mill.     References.     Salary  open. 

41-!t  Mining.  One  year's  experience  as  shift  boss.  Age  2S.  Single.  References. 
Salary   open. 

41-10  Surveyor.  One  year  with  Solano  County  Surveyor.  .\ge  50.  Married.  Sal- 
ary wanted.  $10  per  day.     References. 
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PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  the  past  forty-four  yeai-s,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  aiiy  other 
soui'ce. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work-  of  this 
department  have  often  been  limited,  many  of  tlie  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco ;  New  Orpheum  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria;  Santa  Paula;  Coalinga;  Taft;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  ]\Iining  Bureau  and  enclosing  the  requisite  amount  in  the 
ease  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  .stamps  or  money  orders,  and  it  will  be  apprecinted 
if  remittance  is  made  in  this  manner  rather  than  by  personal  cherk. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 
Asterisks  (**)  indicate  tlie  publication  is  out  of  print. 

Price 

**First   Aumial   Report  of   the  State  Mineralogist,   18S0.  4.'{  pp.      Henry   G. 
Hanks 

**Secon(l  Annual  Report  of  the  State  Xlineralosist.  1SS2.  Til 4   |)i)..  4   illustra- 
tions, 1  map.     Henry  G.  Hanks 

**Tlnrd  Annual  Report  of  the  State  Mineralogist.  1SS3,  111  pp..  2\   illustia- 
tions.      Henry    G.   Hanks 

•*Fourtli  Annual  Report  of  the  State  Mineralogist.  1SS4,  410  pp..  7  illustra- 
tions.     Henry   G.    Hanks 

**Fifth  Annual  Report  of  the  State  Jlineralogist.  ISSo,  234  pp..  l.'i  illustra- 
tions,  1  geological   map.     Henry  G.   Hanks 

**Sixth  Annual  Report  of  the  State"  Mineralogist,  Part  I,  1886,  145  pp.,  3 
illustrations.  1  map.     Henry  G.  Hanks 

♦♦Part   II,  1887.  222  pp.,  3(5  illustrations.     ^Villiam  Irelan.  Jr IIII 

•'Seventh  Annual  Report  of  the  State  Mineralogist,  1887.  315  pp.     William 
Irelan,  Jr.   

•♦Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  948  pp..  122  illustra" 
tions.     William  Irelan,  Jr 

**Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra' 
tions,  2  maps.     William   Irelan,  Jr 
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REPORTS — Continued. 

Asterisks  (**)  indicate  the  publication  Is  out  of  print. 

Price 
**Tentli  .XiiDiial  lieport  of  tlie  State  Miucralogist.  1S90,  9S3  pp..  ITO  iihisira- 

i     tions.   10  maps.      William   Irelan.   Jr 

EleventU   Report    (First  Biennial)   of  tbe  State  Mineralogist,  for  the  two 
ypar.s   endini   September  15,   1S92,  012   pp..   73   illustrations.  4   maps. 

William  Irelan.  Jr Sl.OO 

**l'welftli  Report    (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending   September  15.   1S!)4,  .541    pp.,  101   illustrations.  5   maps. 

J.  .1.  Crawford 

**Thirtcpiith   Heport   (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending   September   15.    1S9G.   726   pp..   93   illustrations.   1   map. 

.1.  J.  Crawford   

Chapters   of    the    State   Mineralogist's    Report,    Biennial    Period.    1913-1914. 

Fletcher  Hamilton : 
**Mines  and  ilineral   Resources.  Amador.  Calaveras  and  Tuolunme  Counties. 

172   pp..    paper 

Mines  and  Mineral  Resources.  Colusa.  Glenn.  Lake,  Marin.  Xapa.  Solano. 

Sonoma  and  Yolo  Counties,  20S  pp.,  paper i ..50 

ilines    and    ilineral    Resources.    Del     Xorte,    Humboldt,    and    Mendocino 

Counties,   59   pp.,   paper .2.5 

**Mines   and    Mineral    Resources,    Fresno,   Kern,   Kings,   Madera,    Mariposa, 

Merced,  San  .Toaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial     and     San    Diego    Counties. 

113   pp.,   paper .35 

**Mines    and    Mineral    Resources.    Shasta,    Siskiyou    and    Trinity    Counties, 

ISO   pp..   paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1013- 
1914,  Fletcher  Hamilton.  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colusa,  Glenn,  Lake.  Marin,  Napa,  Solano,  Sonoma. 
Yolo.  Del  Xorte.  Humboldt.  Mendocino.  Fresno,  Kern,  Kings,  Madera, 
Mariposa,  MerCed,  San  Joaquin,  Stanislaus,  San  Diego,  Imperial, 
Shasta,    Si.skiyou.    and    Trinity    Counties.    974    pp.,    275    illustrations. 

cloth    2.00 

Chapters   of   the    State   Mineralogist's    Report,   Biennial    Period,    191.5-1910. 

Fletcher  Hamilton  : 
**Mines  aild  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  170  pp.. 

paper    

Mines  and  Mineral  Resources.  Butte.  T^s.sen.  Modoc.   Sutter,  and  Tehama 

Counties,  91  pp..  paper .30 

Min&s  and  .Mineral   Resouiees.   El   Dorado.  Placer.  Sacrantento.  and  Yuba 

Counties.   19S   pp..    paper — .05 

Mines   and   Mineral   Resources.   Monterey.   San   Benito.   San   Luis  Obispo. 

Santa  Barbara,  and  Ventura  Counties,  1S3  pp.,  paper .05 

Mines  and  .Mineral  Resources.  l>os  -Angeles.  Orange,  and  Riverside  Counties. 

130    pp..    paper .50 

**Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  ISO  pp.. 

paper    

•'Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915 — 
1910.   Fletcher  Hamilton.  1917: 
A  General  Report  on   the  Mines  and  Mineral  Resources  of  Alpine.   Inyo. 
Mono,    Butte.    Lassen.    Modoc.    .Sutter.    Tehama.    Placer,    Sacramento. 
Vuba.  Los  Angeles.  Orange.  Riverside.   San  Benito.  San  Luis  Obispo. 
Santa  Barbara.  Ventura,  San  Bernardino  and  Tulare  Counties.  990  pp.. 

413  illustrations,  cloth 

Chapters    of    the    State    Mineralogist's    Report.    Biennial    Period    1917-191S, 
Fletcher  Hamilton: 

Mines  and  Mineral  Resources  of  Xevada  Count.v.  270  pp.,  paper .75 

Mines  and  .Mineral  Resources  of  Piumas  County.  ISS  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County.  144  pp..  paper .50 

Seventeenth   Report   of  the   State   Mineralogist,   1920.   Mining  in   California 

during  1920.  Fletcher  Hamilton;  562  pp..  71  illustrations,  cloth 1,75 
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REPORTS — Continued. 

Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 
Eighlecntli    Itcport    of    the    State    Mineralogist,    1922,    Mining    in    California, 
1  letcliiT   Hamilton.     Chapters   published   monthly   beginning   wiili   .laii- 
iiar.v.    l>,l-_'2: 
•*.Iani;nr.v,   **l'Vlirtiary,   .March,   .\pril.  May.  June.   .July,   August,   Septi-mbrr, 

October,   Novcmlipi',   December,   1922 Free 

Chapters  of  Nineteenth  Kepurt  of  the  State  Mineralogist,  'Mining  in  California.' 
Fletcher   Hamilton   and    Lloyd   L.   Root.     January,   February,    Marcli. 

September,  ]'.)23 Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  Califoruia.' 
I.loyd  L.  Root.     Published  quarterly.     January,  April,  July,  Octol)er, 

1924.   per  copy $0.'2.t 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist.    'Mining    in 
California,'   Lloyd    L.   Root.     Publi.shed   quarterly. 
.January,  1925,  Mines  and  Mineral  Resources  of  Sacramento,  Monterey  and 

Orange    counties .2.5 

April,    1925,    Mines    and    Mineral    Resources    of    Calaveras,    Merced.    San 

.Joaquin,    Stanislaus   and   Ventura   counties .25 

July,  1925,  Mines  and  Mineral  Resources  of  Del  Norte,  Humboldt  and  San 

Diego    counties   .25 

October,  1025.  Mines  and  Mineral  Resources  of  Siskiyou,  San  Luis  Obispo 

and    Santa    Barbara    counties .25 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 
Chapters    of    Twenty-second    Report   of    the    State    Mineralogist,    'Mining    in 
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••Map  of  Siskiyou  County,  Showing  Boundaries.  National  Forests 
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accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy and  geography.  Shows  railroads,  highways,  post  offices  and  other 
towns.  First  geological  map  that  has  been  available  since  1S92.  and 
shows  geology  of  entire  state  as  no  other  map  does.     Geological  details 
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Map  No.  16 — Ventura-Ojai,  Ventura  County .75 

Map  No.  17 — Santa  Paula-Sespe  Oil  Fields,  Ventura  County .75 

Map  No.  18 — Piru-Simi-Newhall   Oil   Fields .75 

Map  No.  19 — Arroyo  Grande,  San  Luis  Obispo  County .75 
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Map  No.  21 — Portion  of  District  4,  Showing  Boundaries  of  Oil  Fields,  Kern 

and  Kings  counties .75 

Map  No.  22 — Portion    of    District    3,    Showing    Oil    Fields,    Santa    Barbara 

County   .75 

Map  No.  23 — Portion    of    District    2,    Showing    Boundaries    of    Oil    Fields, 

Ventura  County  .75 

Jlap  No.  24 — Portion  of  District  1,  Showing  Boundaries  of  Oil  Fields,  Los 

Angeles  and   Orange  counties .75 

Map  No.  2G— Huntington  Beach  Oil  Field .75 

Map  No.  27— Santa  Fe  Springs  Oil  Field .75 

Map  No.  2S — Torrance.  Los  Angeles  County .75 

Map  No.  29 — Dominguez,    Los    Angeles    County 1.00 
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Map  No.  31 — Inglewood.  Los  Angeles  County .75 

DETERMINATION    OF    MINERAL    SAMPLES. 

Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
sent  to  the  Bureau  for  ideutilioiition,  and  the  same  will  be  classified  free  of  charge. 
No  samples  will  be  determined  if  received  from  points  outside  the  stale.  It  must  be 
understood  that  uo  assays,  or  iiuantitative  determinations  will  be  made.  Samples 
should  be  in  lump  form  if  possible,  and  marked  plainly  with  name  of  sender  on 
outside  of  package,  etc.  No  samples  will  be  received  unless  delivery  charges  are 
liri'iiaid.  A  letter  should  accompany  .saiiipb'.  giving  locality  where  mineral  was  fl^Ull(l 
and  the  nature  of  the  information  desired. 
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MEXICO 


PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  raining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  o^'  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  proirressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  tlie  Annual  Keport  of  the  State  IMineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  ]\rareh,  192.3. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies.  2.5  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerlj'  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  IMining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intelligent  development  of  the  wonderful,  latent 
resources  of  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS. 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively. 

This  move  brought  the  Bureau  into  closer  personal  contact  with 
operators,  and  it  ha.s  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able for  the  present  biennium,  the  Redding  and  Auburn  field  offices  were 
consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  .state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable',  therefore,  beginning  with  the  January, 
1925,  issue  of  'Mining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral  resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
l)ers  of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.  .\.  LoGAx.  Mining  Engineer, 

On  account  of  unfinished  field  work,  there  is  no  report  from  the  Sac- 
ramento Division  in  this  issue. 
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SAN  FRANCISCO  FIELD  DIVISION. 
C.  SfcK.  IjAizure,  Mining  Enginopv. 

MARIN    COUNTY. 
Introduction. 

Marin  is  one  of  the  original  twenty-seven  counties  into  which  thy 
State  was  divided  at  the  first  session  of  the  legislature  in  1850.  In  com- 
parison with  most  of  the  other  twenty-six  original  counties,  its  area  was 
very  small.  In  the  intervening  yeai-s  there  has  been  praeticall.v  no 
change  in  its  land  area,  but  changes  in  its  southern  boundary  have 
slightly  increased  its  water  area,  and  it  now  comprises  a  total  of  52!) 
square  miles.  Angel  Island  and  Belvedere  Island  are  a  part  of  Marin 
County.    Its  population  is  27,342  (1920  census) . 

Geography  and  Topography. 

Marin  County  lies  nortli  of  San  Francisco,  the  Marin  Peninsula  and 
San  Francisco  Peninsula  being  separated  by  the  Golden  Gate.  The 
Pacific  Ocean  bounds  it  on  the  west,  Sonoma  County  and  portions  of 
San  Pablo  Bay  and  San  Francisco  Bay  surround  it  on  the  north  and 
east. 

The  main  line  of  the  Northwestern  Pacific  railroad  runs  through  the 
eastern  side  of  the  county,  and  a  narrow  gauge  branch  traverses  the 
western  portion,  passing  through  Point  Reyes  and  CDiitinuing  northward 
into  Sonoma  Count.v. 

Marin  County  is  for  tlie  most  part  rugged  and  ])i('turesque,  the  ridges 
having  steep  slopes  with  onl.y  a  few  small  flat  valleys.  The  main  ridue 
trends  northwesterly,  culminating  at  the  south  in  ]\fiiunt  Tamalpais, 
whicli  overlooks  l)oth  bay  and  ocean  from  an  elevation  of  2()()1  feet. 
From  this  main  crest  the  drainage  is  both  to  the  ocean  and  liay  sides. 
Other  notable  topographic  features  are  Tomales,  Drakes,  Bodega  and 
Bolinas  bays  on  the  ocean  side  and  Richard.sons  Bay  on  the  inland  side. 

Geology. 

The  geology  of  the  Marin  Peninsula  has  been  described  by  Lawson^ 
and  Osmont-,  to  which  the  reader  is  referred  for  a  detailed  discussion. 

Geologically,  the  county  is  divided  into  two  areas  by  the  great  San 
Andreas  fault,  which  runs  in  a  northwest  direction  from  Bolinas  Bay 
to  Tomales  Bay.  The  country  lying  east  of  the  fault  comprises  about 
three-fourths  of  the  county  and  is  composed  almost  entirely  of  Fran- 
ciscan rocks.  These  include  massive  sandstone,  chert  and  intrusive 
bodies  of  serpentine  and  basalt.  The  Point  Reyes  Peninsula,  which 
includes  that  portion  of  the  county  l3'ing  west  of  San  Andreas  Fault,  is 
composed  mainlj'  of  ^Monterey  shale,  which  is  distinctly  bituminous  in 
places.  Two  small  areas  of  volcanic  rock  are  exposed  near  Inverness 
and  Tomales  Point. 

Mineral  Resources. 

The  mineralization  of  the  county  is  diversified  but  the  deposits  that 
may  be  classed  as  economic  resources  are  limited,  though  important  on 
account  of  their  proximity  to  the  metropolitan  bay  area.  The  economic 
minerals  are  mainly  structural  and  industrial  non-metallic  products. 

'  I.Ki\vson.  A.  C,  XJ.  S.  Geo],  Survey,  San  Francisco,  Folio  No.  19."!. 

=  Osmont,  V.  C,  Bull,  Dept.  of  Geology,  University  ot  California,  Vol.  4,  No.  3. 
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Oecnu'i'piiees  luive  also  been  noted  of  aspliallum,  j)e(roleiim,  ehromite, 
coal,  jasper,  garnets,  manganese,  mineral  water,  and  natural  gas.  A 
little  cojyjer  ore  was  at  one  time  shipped,  and  traces  of  gold  and  silver 
have  been  fonnd.    Salt  has  been  produced. 

At  the  present  time,  brick  and  clay,  crushed  rock  and  mineral  water 
are  the  commercial  products.  The  total  recorded  mineral  production 
from  1888  to  1925.  inclusive,  approximates  $7,750,000  in  value.  In  1925 
the  county's  output  was  valued  at  $434,802,  and  the  county  ranked 
thirty-fourth  in  the  state.  The  accompanying  table  shows  the  total 
recorded  production  from  1888  to  1925,  inclusive. 
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MARIN  COUNTY. 


Year 

Brick 

Miscellaneous  stone' 

M. 

Value 

Tons 

Value 

1888                   

1.600 
•2,000 
•5.000 
•10,000 
•12.000 
18.000 
28.500 
29,000 
15.000 
15,000 
15,500 
16,500 
25,000 
11,320 
14,600 
13,819 
20,500 
22,877 
23,900 
16,000 
10,000 
4,500 
22,497 
19.695 
18.000 
16.000 
15.000 
10,000 

310,000 
1£,Q00 
30,000 
60,000 
72,000 
108.000 
172.500 
145.000 
85  000 
89.000 
66  000 
76.000 
200.000 
100  240 
97,700 
78,095 
132,000 
163,585 
199.300 
118,000 
50.000 
105.000 
99.185 
87.445 
88.200 
70.500 
55.000 
50.000 

1889 

1890 

1891 

1892 

1894 

$16,850 

1895  

7.790 

1896 

7,849 

6,000 

1,710 

4.400 

3.000 

34.000 

149.450 

144.715 

216.576 

113.000 

54.000 

157.100 

111.686 

132.010 

112.000 

173.646 

5.300 

428,357 

8.260 

1897     

7.200 

1898 

1.800 

1899 

5.150 

1900 

2.500 

1901    

27.987 

1902 

105  350 

140.332 

1904 --- 

170.995 

1905         

44.250 

53.000 

1907          

134.111 

66.700 

1909 

67.010 

1910  .  - 

74.700 

1911 

108.786 

3000 

1913 

198.953 

490.137 

101.528 

74.000 

158,582 

89.458 

127,111 

208.302 

202.333 

= 

516.936 

356.a35 

214.602 

^34,808 

{2.619.750 

'J3.813,748 

•Estimated. 

'Includes  crushed  rock,  rubble,  rip-rap.  sand,  gravel 

*See  under  'Unapportioned ' 


The  mineral  deposits  have  been  described  in  detail  in  various  early 
I'eports  of  the  State  Mineralogist ;  the  most  recent  complete  data  on  the 
county  being  contained  in  Report  XIV,  1913-14.  In  order  to  bring  these 
data  up  to  date,  the  county  was  visited  in  August,  1926,  and  all  new 
developments  noted  are  included  in  this  revision. 


ASPHALTUM. 

Along  the  shore-line  cliffs  west  of  Bolinas,  from  Duxbury  Point  north 
for  a  di.stance  of  over  three  miles,  there  are  several  small  occurrences  of 
asphaltum  in  Monterey  shale.  These  appear  to  be  residues  from  oil 
seepages.  The  shale  strata  strike  southeast  and  dip  to  the  west  at  an 
angle  of  45°  to  50°.  At  Duxbury  Point  the  shale  beds  are  massive  and 
continue  for  some  distance  into  the  sea.  forming  the  well-known  Dux- 
bury Reef.  In  the  cliffs  at  this  point  the  asphaltum  occurs  in  thin 
seams  cutting  across  and  nearly  normal  to  the  dip  of  the  strata.  Th" 
deposits,  as  a  whole,  are  small  and  unimportant. 

Bibl :  State  Mineralogist  ^s  Reports  XIV.  p.  249 :  XIII,  p.  36  ;  XIV. 
p.  241. 
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Mineral  water 

Miscellaneous  and  unapportioned 

Gallons 

Value 

Amount 

Value 

Substance 

7,000  cu.  ft 

$5,000 

Granite 

700  tons 

1,400 

150  tons 

300 

Salt 

52.000 

$12,050 

5,075 
10.000 
.36.500 
31.000 
9.000 
9.000 
9.000 

47.500 

42,000 

Unapportioned.  1900-1909. 

100.000 

328.740 

260.000 

60.000 

60.000 

60.000 

74,000 
113.720 

86,725 
101,863 
127.443 
116.443 
403.099 
171.945 
171.196 
190.200 

3 

1 

Brick,  copper,  gold,  mineral  water,  silver. 

! 

1 

1 

: 

' 

Brick,  mineral  water,  potash,  miscellaneous  stone. 

Brick,  potterj-  clay,  mineral  water. 
Brick,  clay  and  mineral  water. 

I 

'962,240 

$121,625 

$1,605,334 

BRICK  AND  CLAY. 

Clay  products,  notably  common  bricks,  have  been  produced  in  this 
county  since  1870,  but  no  records  of  output  before  1888  are  available. 
Three  plants  have  been  located  here  in  the  past.  One  plant  at  present 
is  steadily  producing. 

McNear  Brick  Company.  E.  B.  McXear,  president ;  home  office,  417 
Berry  Street,  San  Francisco.  This  plant  is  on  tidewater  at  ilcNear's 
Point,  four  miles  east  of  San  Rafael,  which  is  the  nearest  railroad  ship- 
ping point.  Most  of  the  product  is  shipped  by  barges  to  various  bay 
points.  Bricks  have  been  made  here  for  many  years  and  the  clay  and 
shale  now  have  to  be  transported  a  considerable  distance  to  the  plant. 
The  clay  and  shale  deposits  overlay  Franciscan  metamorphic  sandstone 
which  forms  the  body  of  the  hills.  Blasting  is  occasionally  required  and 
electricit.v  is  used  for  detonating  the  charges.  An  electrically  ojjerated 
dragline  scraper  brings  the  loose'  material  to  a  loading  hopper  from 
which  it  is  drawn  into  cars.  These  are  hauled  to  the  brick  plant  in 
trains  of  four  cars  each  by  a  Baldwin  Westinghouse-equipped  electric 
locomotive,  discharging  to  storage  bins.  The  'dry -pan  process'  is 
used  and  after  crushing  and  screening,  the  dampened  clay  is  fed  to 
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the  pug-mill  aud  auger  stiff-mud  maehiue.  A  wire  brick-cutter  cuts 
the  bricks  to  proper  size  aud  they  are  discharged  ou  to  a  belt  conveyor. 
The  'green'  brick  are  taken  from  the  belt  and  stacked  on  trucks  aud 
trammed  to  the  storage  sheds.  A  small  hand-operated  jack  lifts  the 
eutire  load,  cross  pieces  are  slipped  under,  permitting  it  to  rest  on  the 
drying-rack,  and  the  truck  is  then  ■withdrawn  aud  returned  for  another 
load. 

The  brick-forming  end  of  the  plant  has  a  capacity  in  excess  of  the' 
kilns  and  this  excess  is  stored  for  burning  in  the  winter.  The  plant 
has  an  annual  capacity  of  20,000,000  bricks.  There  are  two  Hoffmann 
continuous  kilns. 

The  Hoffmann  kiln  consists  of  an  arched,  tunnel-shaped,  firing 
chamber,  either  circular  or  oval  in  plan,  or  of  two  parallel  tunnels 
.joined  by  circular  ends.  The  furnaces  at  the  McNear  plant  are  of  the 
last-named   type.      This   produces   an   endless  kiln   capable   of   being 


Clay  and  shale  deposit  of  McNear  Brtck  Company,  showing  loading  hopper. 
Marin  County. 


subdivided  into  a  series  of  chambers  of  nearly  equal  size  by  means  of 
cross  partitions  of  a  temporary  character.  From  each  chamber  three 
flues  lead  respectively  to:  the  central  stack;  the  chamber  preceding  it 
in  the  series ;  and  the  chamber  following  it.  Each  of  these  flues  may  be 
closed  at  will  by  the  insertion  of  a  partition  of  sheet  iron.  Each  com- 
partment also  has  a  doorwa.v  connected  with  the  outside  for  charging 
and  discharging.  Slack  or  other  fine  coal  is  fed  in  at  the  top  of  the 
chambers  aud  one  chamber  is  fired.  The  flues  leading  to  the  stack  are 
closed  except  that  from  the  newest  chamber  charged,  behind  the  one 
fired.  The  interchamber  flues  are  left  open  except  the  one  between  the 
fired  chamber  and  that  behind  it  in  the  series.  By  this  arraugement 
the  hot  gases  from  the  fired  chamber  pass  successively  through  the 
other  charged  chambers,  finally  passing  out  from  the  last  one  to  the 
central  stack.  When  the  bricks  in  the  fired  chamber  are  suifieiently 
burned,  it  is  allowed  to  cool  by  closing  its  flues,  and  the  next  chamber 
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ahead  is  fired.  After  removing  the  burned  bricks  the  compartment  is 
recharged  and  its  fines  opened  to  the  stack  and  from  the  chamber 
behind  it. 

A  barge  load  of  oil  coke,  a  cheaper  fuel  than  coal,  is  being  tried  out 
at  present,  and  promises  to  give  satisfactory  results.  From  45  to  50 
men  are  employed. 

Bibl:   State  Mineralogist's  Reports  VIII,  p.   342;  XII,  p.  382; 

XIII,  p.  615 ;  XIV,  p.  244.    Bull.  38,  p.  249. 

Patent  Brick  Company.  A  former  plant  at  Gallinas  Station  on  the 
Xorthwestern  Pacific  Railroad  has  been  dismantled,  and  this  company 
is  out  of  business.  The  Hidecker  Brick  Co.,  24th  and  Union  streets, 
Oakland,  occasionally  crushes  some  of  the  old  brick  at  this  place  for 
roofing  material. 

Bibl:  State'  lOneralogist 's  Reports  XII.  p.  382;  XIII,  p.  615; 

XIV,  p.  247.    Bull.  38,  p.  250. 

Remillard  Brick  Company.  This  company's  former  plant  at  Green 
Brae  has  been  dismantled  for  about  15  years. 

Bibl:  State  Mineralogist's  Report  VIII,  p.  342;  XII.  p.  382;  XIV, 
p.  248.    Bull.  38,  p.  250. 

Louis  Sbariori.  554  Broadway,  San  Francisco,  has  recently  leased 
the  Remillard  property  and  will  begin  the  manufacture  of  floor  tile 
as  soon  as  machinery  is  installed.  Production  is  expected  to  start  in 
about  six  months. 

Common  red-burning  clays  appear  to  be  fairly  abundant  in  the 
county  but  none  is  utilized  at  present  except  that  at  the  McXear  Brick 
Company's  plant.  Good  clay,  from  which  pottery  was  made  on  a  hand 
scale  at  one  time,  is  reported  to  occur  on  the  Bothin  tract  near  Fairfax. 
Kaolin  has  been  found  near  Duncan  Mills.  Clay  deposits  also  are 
found  ou  the  old  Maillard  Ranch,  now  owned  by  the  Lagunitas  Devel- 
opment Company,  833  ilarket  Street,  San  Francisco. 

Bibl:  State  Mineralogist's  Reports  V.  p.  108;  XI,  p.  253;  XII. 
pp.  329.  382';  XIII,  506;  Bull.  38,  p.  362. 

CHROMITE. 

Xo  commercial  deposits  of  chrome  ore  are  known  within  the  eount.v, 
but  there  are  reported  to  be  small  occurrences  on  the  Maillard  Ranch, 
now  owned  by  the  Lagunitas  Development  Company.  833  ilarket 
Street,  San  Francisco,  and  includeil  in  their  .subdivision  at  Woodacre. 


There  is  a  specimen  of  lignite  in  the  museum  of  the  State  Mining 
Bureau  from  the  Barton  Ranch  on  Tomales  Bay;  and  a  small  broken 
vein  of  eoal — a  shaly  lignite — was  found  in  the  Esealle  Quarry  at 
Escalle  Station. 

Bibl:  State  Mineralogist's  Reports  XI,  p.  251;  XIV.  p.  248;  U.  S. 
Geol.  Survey  Min.  Resources,  1891,  p.  214. 
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COPPER. 


In  1863  two  or  three  companies  did  some  work  on  a  series  of  copper 
prospects  about  a  mile  east  of  Woodville  (then  Dogtown),  north  of 
I^olinas,  and  a  small  tonnage  of  sorted  ore  was  shipped  for  treatment. 

The  Bolinas  Copper  Mining  Company,  T.  P.  H.  Whitelaw,  manager, 
in  1900  shipped  some  copper  ore  fi'om  the  same  locality,  but  nothing 
has  been  done  since. 

Bibl:   State  Mineralogist's  Reports  V,  p.  98,  XI,  p.  253;  XIII, 
p.  59 ;  XIV,  p.  248 ;  Bull.  20,  p.  14,  Bull.  50,  p.  168. 

Some  nice  specimens  of  copper  ore  have  been  obtained  and  several 
are  on  exhibit  in  the  State  Mining  Bureau  museum,  but  it  is  not  be- 
lieved that  the  deposits  are  extensive  enough  to  be  classed  as  an 
economic  resource  of  any  importance. 

GEM    MATERIALS. 

Garjiets  occur  in  mica  schist  near  California  City  on  the  Tiburon 
Peninsula.     The  most  common  variety  is  andradite',  a  lime-iron  garnet. 

So-called  moonstones  (principally  translucent  (juartz)  are  found  as 
])ebbles  along  the  ocean  beach.  They  are  especially  abundant  near 
Bolinas  Point. 

Jasper  occurs  quite  plentifully  in  Marin  County,  associated  with 
Franciscan  cherts.  Dr.  S.  M.  Augustine,  of  Berkeley  (formerly  a 
resident  of  San  Rafael),  made  a  large  and  beautiful  collection  of 
polislied  specimens  of  red  and  yellow  jasper  and  banded  chalcedony 
from  around  San  Rafael,  Sausalito,  and  other  parts  of  Marin  County. 
It  makes  beautiful  jewelry  but  is  too  expensive  to  collect  and  prepare. 
It  is  highly  siliceous  and  very  hard,  but  is  not  obtainable  in  large 
enough  pieces  for  building  decoration.  There  is  an  infinite  variety  of 
coloring  and  figures. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  249;  Bull.  37,  pp.  52, 
78;  Bull.  38,  p.  366;  Bull.  91,  p.  88. 

MAGNESITE. 

Magnesite  occurs  at  Woodacre  on  the  property  of  the  Lagunitas 
Development  Company,  833  Market  Street,  San  Francisco.  It  is  said 
to  have  been  investigated  during  the  war  period  and  found  not  to  be 
of  commercial  value. 

MANGANESE. 

Manganese  in  the  form  of  psilomelane  is  found  on  the  Maillard 
Ranch,  one-half  mile  south  of  Woodacre,  a  subdivision  owned  by  the 
Lagunitas  Development  ( 'omjiany.  H33  Market  Street,  San  Francisco. 
It  occurs  as  stains  and  irregular  masses  in  red  jasper.  The  manganese 
is  high  in  silica  and,  though  investigated  with  a  view  to  working  during 
the  late  war  period,  the  deposit  was  never  developed,  and  probably  is 
too  low  grade  to  be  marketable. 

About  one  mile  west  of  Sausalito  Point  manganese  oxides  occur, 
associated  with  massive  jasper.  The  material  is  mostly  of  low  grade, 
but  one  streak  of  fine  ore.  15  inches  in  thickness,  could  be  traced  about 
six  feet. 
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Another  deposit  was  exposed  in  a  road  cut  near  Fort  Baker  and 
was  described  by  A.  C.  Lawson^  as  follows:  "The  manganese  is  well 
exposed  as  a  stratified  deposit  of  hard,  clean  psilomelane  about  18 
inches  thick,  gradino;  off  in  its  upper  part  to  a  lean  ore  consisting  of 
chert  and  shale  highly  charged  with  the  black  manganese  mineral. 
There  is  no  definite  boundary  between  this  lean  ore  and  the  normal 
radiolarian  cherts,  for  the  proportion  of  psilomelane  simply  decreased 
till  it  ceases  to  color  the  rock.  The  thickness  of  the  ore-impregnated 
cherts  above  the  layer  of  psilomelane  is  about  12  feet.  This  body  of 
ore  lies  within  a  few  feet  of  an  intrusive  contact  of  ellipsoidal  basalt 
with  the  cherts,  the  contact  plane  being  parallel  to  the  bedding,  and 
may  be  traced  for  90  feet  on  the  outcrop  of  the  formation,  which  dips 
about  40  degrees  southwest.  In  several  samples  taken  by  D.  C.  Billick, 
the  psilomelane  contains  gold  not  exceeding  40  cents  to  the  ton." 

MINERAL  WATER. 

There  are  several  small  mineral  springs  in  the  county,  some  of 
which  are  not  improved  or  utilized ;  mineral  water,  however,  has  been 
one  of  Marin  County's  commercial  products  for  nearly  20  years. 

Ancha  Vista  Hotel  Spring.  Dave  Davis,  owner,  San  Anselmo.  This 
spring  is  in  sandstone  on  the  slope  of  Red  Hill  at  San  Anselmo;  eleva- 
tion 150  feet.  It  has  been  known  for  over  40  years,  but  utilized 
medicinally  for  the  last  15  years  only.  An  analysis  is  reported  to  show 
21  grains  per  gallon,  principally  magnesia  and  lithia.  The  flow  is 
about  100  gallons  per  day.  It  is  used  for  drinking  onlv.  None  is 
bottled. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  249. 

El  Toro  Spring.  This  is  a  mildly  sulphurated  spring  on  the  Taylor 
Ranch,  2^  miles  northwest  of  Novato.  The  water  was  bottled  at  one 
time,  but  it  is  not  utilized  at  present. 

Bibl:  State  Mineralogist's  Report  XI,  p.  2'51 ;  XIII,  p.  512;  XIV. 
p.  250;  IT.  S.  Geol.  Survey  Water  Supply  Paper  338,  p.  255. 

Rocky  Point  Hot  Sulphur  Springs.  This  is  a  warm,  mildly  sulphur- 
ated spring  on  the  beach,  about  six  miles  northwest  of  Point  Bonita. 
It  is  exposed  only  at  low  tide. 

Bibl :  State  Mineralogist 's  Reports  XI,  p.  250 ;  XII,  p.  512 ;  XIV, 
p.  250;  U.  S.  Geol.  Survey  Water  Supply  Paper  338,  p.  80. 

Tamalpais  Mineral  Water  Spring.  Borello  Bros.,  owner.  This  is 
a  drilled  well  at  First  and  Hayes  streets,  San  Rafael;  elevation  50 
feet  (U.  S.  G.  S.).  The  well  was  sunk  in  1903,  and  the  water  analyzed 
in  December,  1904,  followed  immediately  by  bottling  operations.  It 
is  26  feet  deep,  not  artesian,  and  has  no  contained  gas.  It  is  bottled, 
carbonated,  and  is  also  used  in  the  manufacture  of  soda  water  and 
other  flavored  soft  drinks.  Temperature  60°  F.  A  3-h.p.  electric 
motor  runs  the  pump  and  bottling  machines. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  250;  U.  S.  Geol.  Survey 
Water  Supply  Paper,  338,  p.  307. 

No.  193,  p.  23. 
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Woodacre  Iron  Sprhtg.  On  the  property  of  the  Laeunitas  Develop- 
ment Compauy  (formerly  the  Maillard  Kauch)  at  Woodacre.  Not 
utilized. 

XATURAL   GAS. 

An  inflammable  gas  escapes  from  the  reef  at  Duxbury  Point,  near 
Bolinas.  It  can  be  observed  only  at  extreme  low  tide.  It  is  stated 
that  natural  gas  has  also  been  detected  near  Xieasio. 

Bibl:   State  Mineralogist's  Reports  VII.  p.  184:  XIII.  p.   567: 
XIT,  p.  250. 

PETROLEUM. 

The  possibilities  of  obtaining  commercial  quantities  of  oil  in  Marin 
County  were  investigated  by  Tander  Leek"^  and  are  discussed  in 
Bulletin  Xo.  89  (out  of  print).    His  conclusions  are  given  as  follows: 

"The  eountrj-  l.viii?  west  of  the  Snn  .Andreas  Fault  is  called  the  Point  Reyes  Penin 
snla  and  as  a  result  of  being  ou  the  downthrow  side  of  the  fault  rocks  of  iliocei- 
and  Pliocene  age  are  found  exposed  in  this  district. 

"These  formations  consist  of  bituminous  shale  of  the  Monterey  formation  and  loose 
marine  sands  of  the  Merced  formation  ( Lower  Pliocene » . 

"The  Monterey  shales  cover  about  nine-tenths  of  the  peninsula.  In  the  northern 
portion  near  Inverness  and  Tomales  Bay  they  rest  directl.v  on  the  granitic  rock- 
At  Bolinas  Point  and  Duxbury  Reef  the  shales  are  distinctl.v  bitimiinous  and  the:  • 
are  small  seepages  of  heavy  black  oil  at  both  of  these  localities.  Due  to  the  clos- 
proiimit.v  of  the  shales  to  the  fault  zone,  they  have  been  intensely  folded  and  crushe.i. 
which  obscures  the  true  nature  of  the  structure.  However,  there  are  at  least  t" . 
well  defined  anticlines  on  the  peninsula  as  well  as  numerous  minor  folds.  The  asit 
of  the  most  westerl.v  fold  may  be  seen  along  the  beach  one-half  mile  west  of  the  town 
of  Bolinas  where  it  strikes  X.  30°  W.  The  axis  of  the  second  fold  runs  along  the 
high  ridge  about  one-half  mile  west  of  Pine  Gulch  and  Olema  Creek.  This  strikes  in 
a  general  northwest  direction.  The  total  thickness  of  the  Monterey  in  this  area  :- 
about  4000  feet.  The  Merced  sands  occupy  a  small  area  in  Paradise  Valley,  jus- 
north  of  the  town  of  Bolinas.  The  total  thickness  of  these  sands  is  about  600  fee: 
and  the  general  dip  is  about  30°  to  the  east.  Ordinarily  it  would  be  expected  that 
these  sands  would  be  petroliferous,  as  they  overlie  the  bituminous  shale:  this  is  not 
the  case,  however,  as  they  show  no  evidence  of  an.v  oil  content.  This  lack  of  oil  is 
probably  due  to  the  great  unconformity  between  these  beds  and  the  Jlontery  shale. 
Three  wells  have  been  drilled  just  west  of  the  town  of  Bolinas  on  the  Gar2olia  Ranch. 
Two  of  these  were  drilled  about  one-fourth  of  a  mile  west  of  the  ranch  house  at  the 
head  of  a  small  gully.  These  wells  were  drilled  to  a  depth  of  about  ISOO  feet  in  the 
Montere.v.  The  one  nearest  the  ranch  house  encountered  no  oil :  the  one  nearest  the 
ocean  had  a  small  showing  at  VOO  and  1200  feet.  A  third  well  was  drilled  on  the  sea 
cliff  just  back  of  Duxbury  Reef.  This  well  went  into  the  Monterey  for  2SO0  feet 
and  encountered  small  showing  at  2tK)  and  2400  feet.  These  wells  were  drilled 
about  1905. 

"The  possibility  of  obtaining  oil  in  commercial  quantities  in  this  district  is  not 
^cry  good.  The  TTppcr  Miocene  sands  which  once  probably  overla.ved  the  Monterey 
shale  and  in  which  the  oil  content  of  the  shales  probably  collected  have  been  removed 
by  erosion.  Such  oU  as  remains  is  in  small  quantities  in  fractured  zones  in  the  shale 
and  it  is  doubtftil  if  anything  more  than  a  showing  would  be  encountered  in  any 
well  drilled  in  this  area." 

"Both  the  character  and  age  of  the  rocks  in  the  eoontry  lying  east  of  the  fan." 
preclude  their  being  oU-bearing.  and  this  district  may  be  dismissed  as  having  !;• 
oil  possibilities." 

SALT. 

Salt  was  first  made  from  the  bay  water  by  evaporation  at  San  Rafael 
in  1867.     More  recently  the  Golden  Gate  Salt  Company  reported  an 
output  for  a  time,  but  there  has  been  no  plant  in  operation  since  1909. 
Bibl:  BuU.  -li,  p.  106. 

-  Vander  Leek,  La'WTence,  Petroleum  Resources  of  California,  State  Mining  Bureau 
Bull.  Xo.   S9,  pp.   35-36. 
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STONE  INDUSTRY. 


Rubble  and  enished  rock  have  accounted  for  a  large  proportion  of 
the  mineral  output  of  the  county,  and  they  will  probably  continue  to 
be  among-  its  chief  mineral  products.  Some  15  quarries  are  described 
by  name  in  State  Mineralogist's  Report  XIV,  1913-14,  about  half  of 
which  were  operating,  at  least  intermittently,  at  that  time.  There 
are  now  two  large  rock-crushing  plants,  and  practically  all  other 
(|uarries  are'  idle.     Those  not  active  will  be  only  briefly  mentioned. 

Daniel  Contracting  Company  (Bull  Quarry,  also  McNear  Quarry). 
Home  office,  503  Market  Street,  San  Francisco;  John  H.  Hopps,  vice' 
]iresident  and  general  manager.  This  company  operates  on  a  large 
scale  on  land  owned  by  the  McNear  Company,  Inc.,  at  Point  San 
Pedro,  six  miles  east  of  San  Rafael.  The  property  now  includes  the 
adjoining  quarry  formerly  operated  by  the  San  Francisco  Quarries 
( 'ompany,  and  the  quarry  face  is  extensive.  There  are  three  stiff-leg 
derricks  for  handling  rubble  and  two  traveling  cranes  of  seVen  to  ten 
tons  capacity.  A  new  loading  derrick  for  crushed  rock  is  being  con- 
structed. Practically  all  material  is  shipped  by  barge.  Shovel  equip- 
ment includes  2-70 's  and  1-65  Bueyrus  oil-fired  steam  shovels  and 
1-M37  Marion  electric.  There  are  two  American,  two  Porter,  one 
Vulcan  and  three  Davenport  steam  locomotives,  51  side-dump  cars, 
14  small  flats  (1  pair  of  trucks)  and  ]2  large  fiat  cars  (2  pair  of 
trucks).  The  crushing  plant  contains  a  48-inch  by  60-inch  primary 
.iaw  crusher,  a  No.  8  McCully  secondary  crusher,  two  48-inch  and  one 
24-inch  Simonds  disc  crushers.  The  standard  sizes  of  crushed  rock 
produced  are :  No.  4,  i"-f " ;  No.  3,  f-lj" ;  No.  2,  ll"-2^".  None  of 
the  material  is  washed.  The  rock  is  mostly  a  hard,  bluish-gray  Fran- 
I'iscan  metamorphic  sandstone. 

In  blasting,  heavy  charges  are  used.  The  last  <'ombination  shot  re- 
(|uired  455  feet  of  tunnel  and  2500  feet  of  6-inch  holes.  Fifty-five  tons 
of  explosive  were  used,  2'0%  of  which  was  60%  dynamite  and  th(; 
remainder  40%  to  10%,.  The  10%  explosive  was  loaded  in  the  tunnel 
:iiid  the  40%  and  60%  dynamite  in  the  holes.  After  the  blast  it  was 
1  stimated  that  there  were  168,000  tons  of  broken  rock  in  front  of  the 
Ijlast  and  a  total  of  300,000  tons  broken.  The  capacity  of  the  plant  is 
1200  tons  per  day.  Electric  power  is  used  for  the  eompres.sors  and 
ci'ushing  deijartment,  the  connected  load  being  680  horsepower.  Forty- 
eight  men  are  employed. 

Bibl:  State  Mineralogist's  Reliort  XIV,  p.  250;  Bull.  38,  p.  318. 

Escalle  Quarry.  A  small  quarrv  in  a  ravine  at  Escalle  Station. 
Idle. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  254. 

Forbes  Quarry.  A  red  chert  quarrv  at  the  north  edge  of  San  Rafael. 
Idle. 

Bibl:   State   Mineralogist's   Reports   XII,   p.   389;   XIII,   p.    625; 
XIV,  p.  254;  Bull.  38,  p.  318. 

Fort  Baker  Quarry.  U.  S.  Government,  owner.  It  was  in  active 
operation  during  the  building  of  the  Panama  Pacific  Exposition,  but 
has  been  idle  since  then.  The  rock  is  a  dark,  fine-grained,  greenish 
and  brown  metamorphic  sandstone. 
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Fort  McDowell  Quarry  (Angel  Island  Quarry).  U.  S.  Govei-nment, 
owner ;  Quartermaster  at  Angel  Island,  in  charge.  This  quarry  has 
furnished  a  large  amount  of  rock  for  construction  woi'k  at  Fort  Mason, 
the  Presidio,  and  Alcatraz  Island.  The  last  operation  on  a  large  scale 
was  for  harbor  work  at  Point  Richmond  in  1922.    There  is  a  crushing 


m 


C'nisliing   pl:int   nt   Daniel   Contracting  Company's   quarry,   Point   San   Pedro, 
Marin  County. 


Quarry  face  at  Daniel  Contracting  Company's  quarry.  Point  San  Pedro,  Marin 
County,  showing  result  of  recent  large  blast. 

plant  here  which  is  operated  as  occasion  demands,  the  material  now 
being  used  for  makhig  concrete  poles  and  on  the  roads. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  254. 
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Hoffman  Quarri/.  A  small  quarrv,  three  miles  north  of  San  Rafael. 
Idle.  ' 

Bibl:  State  Mineralogist's  Report  XIV,  p.  255;  Bull.  38,  p.  319. 

HotaJinq  Quarn/.  At  the  south  end  of  Clark  Street,  San  Rafael. 
Idle. 

Bibl:   State  Mineraloiii.st's  Reports   XII,   p.   38!);   XIII,   p.   fi25 ; 
XIV,  p.  255 ;  Bull.  38,  p.  319. 

Hutchinson  Company,  Inc.  (Green  Brae  Quarry;  Quarry  No.  3). 
Home  otifiee,  1706  Broadwa.v,  Oakland ;  Dwight  Hutchinson,  president ; 
H.  Hardy,  .secretary.  The  Green  Brae  quarry  of  Hutchinson  Com- 
pany, Inc.  was  opened  up  in  July,  1925,  and  crushed  rock  output  began 
in  March,  1926.  The  property  comprises  200  acres  covering  hills 
composed  of  hard  metamorphic  sandstone,  adjacent  to  Green  Brae 
Station  on  the  Northwestern  Pacific  Railroad  and  tide  water. 

The  quarry  at  present  is  an  open-cut.  but  a  tunnel  is  now  being 
driven  into  the  hills  and  glory-hole  operations  will  be  carried  on  from 
it.  In  the  open-cut  workings,  22-foot  toe  holes  are  put  in  with  air 
drills.  After  shooting,  the  broken  rock  is  picked  up  by  two  Erie 
oil-fired  steam  shovels,  with  l]-yard  buckets  and  loaded  into  auto- 
matic side-dump  cars  of  4-  and  5-yard  capacity.  Two  Pl.vmoutli 
gasoline  motors  haul  the  rock  in  trains  of  four  cars  each  to  the  primary 
crusher  bin.  The  primary  is  a  Buchanan  36-inch  by  42'-inch  jaw 
crusher.  The  discharge  is  carried  by  a  36-inch  belt  to  two  No.  7.^ 
Allis  Chalmers  gyratory  crushers.  A  scalping  screen  is  being  installed 
between  the  primary  and  gyratory  crushers,  but  is  not  yet  in  use. 
The  product  of  the  No.  7^  gyratory  crushers  passes  by  a  30-inch  belt 
conveyor  to  the  screens.  There  are  two  revolving  trommels  and  two 
Link-Belt  screens.  Oversize  from  the  trommels  goes  to  two  No.  G 
gyratoi-y  crushers  and  their  discharge  to  No.  2'  conveyors.  Practically 
anv  size  can  be  produced,  the  standard  sizes  being  Macadam  (No.  2). 
lJ-"-2f";  Concrete  (No.  3),  ^"-H" ^  Screenings  (No.  4),  l"-f";  Birds- 
eye,  y ;  rock  dust;  crusher  run  (mixed)  and  rubble  rock.  Chutes 
from  the  storage  bins  are  arranged  for  loading  trucks  or  railroad  cars, 
a  .spur  track  running  to  the  plant.  A  500-foot  30-inch  belt  conveyor 
equipped  with  an  automatic  Merrick  Conveyor  weightometer  delivers 
from  any  bin  to  barges  for  water  transportation.  The  yard  storage 
is  handled  by  a  Brownhoist  steam  crane  with  l^f-yard  bucket  mounted 
on  railroad  trucks. 

Electric  jiower,  furnished  by  the  Pacific  Gas  and  Electric  Company, 
is  used,  the  connected  load  being  700  horsepower.  The  i)lant  has  a 
capacity  of  1600  tons  per  day.     Forty-five  men  are  employed. 

Bibl:  Explosive  Engineer,  August,  1926. 

Marin  Rock  Company.  Formerly  operated  a  quarry  on  the  west 
edge  of  San  Anselmo.    Out  of  business. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  255. 

Northwesf.ern  Pacific  Railroad  Company.  Intermittently  operates 
quarries  at  Black  Point,  Tiburon  Point,  Waldo,  and  othef  localities 
for  ballast  and  fill. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  256;  Bull.  38,  p.  319. 
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Paint  Bonifa  Quarry  (Fort  Bai-ry).  U.  S.  Government,  owuev. 
Idle  since  1917.  A  second  quarry  was  opened  here  and  operated  for 
a  few  years,  but  has  been  idle  since  1920. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  2.'')6. 

San  Francisco  Quurric's  Company.  This  quarry  is  now  a  part  of 
that  of  the  Daniels  Contracting  Company. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  2r)S ;  Bull.  3S,  p.  lilf). 


.^5?i*tasfc 


^. 


my.  Inc..  M.arin  County 


Crushing  plant  of  Hutchinson  Company,  Inc.,  at  Green  Brae  quarry,  Marin  County. 
The  conveyor  in  foreground  discharges  to  barges  on  tiile  water. 

Short  Ranch  Quarries.  Owned  by  Bennett  and  Croker,  San  An- 
selmo.  The  rock  is  a  blue  metamorphie  sandstone.  Operated  inter- 
mittently.   Idle. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  260. 
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SONOMA  COUNTY. 

C.  McK.  Laizube,  Jliiiing  Engiueor. 


Introduction. 

Sonoma  is  one  of  the  origiual  eovinties  created  in  1850.  At  that 
time  its  northern  boundary  was  described  as  follows^:  "Beginning  at 
the  sea  coast  at  the  month  of  Russian  River  and  following  up  the 
middle  of  said  river  to  its  source  in  the  range  of  mountains  called 
Mayacmas."  The  eastern  and  southern  boundaries  were  practically 
the  same  as  they  are  today  except  that  Hare'  Island,  Solano  County, 
was  at  first  included  in  Sonoma.  A  number  of  changes  were  later 
made  in  the  northern  boundary  and  eventually  the  area  north  and 
west  of  Russian  River,  as  far  as  the  present  Mendocino  line,  became 
part  of  Sonoma  County.  These  changes  cut  off  from  Sonoma  that 
portion  east  of  Russian  River  and  north  of  the  present  Mendocino 
County  line.  As  now  defined,  Sonoma  has  a  land  area  of  1577  square' 
miles.     Its  population  is  51.990   (1920  census). 

Geography  and  Topography. 

Sonoma  Comity  is  situated  north  of  Marin  County  and  San  Pablo 
Bay,  extending  eastward  from  the  Pacific  Ocean,  which  it  borders  for 
50  miles,  to  the  crest'of  the  Coast  Range,  which  forms  the  boundary 
separating  it  on  the  east  from  Lake  and  Napa  counties.  Mendocino 
County  bounds  it  on  the  north.  There  are  no  improved  harbors  on 
the  coast  side,  but  water  shipping  facilities  are'  available  in  the  south- 
ern portion,  which  borders  the  bay.  The  Northwestern  Pacific  Rail- 
road traverses  the  county  from  south  to  north  through  the  central 
valley,  with  branch  lines  into  Sonoma  Valley,  to  Sebastopol  and  to 
the  Russian  River  region  around  Guerneville,  Duncan  Mills  and 
Cazadero.  A  narrow-gauge  branch  also  extends  from  Marin  County 
northward  through  Valley  Ford  to  ilonte  Rio  in  the  western  part.  A 
line  of  the  Southern  Pacific  Railroad  from  Napa  Junction  in  Napa 
County  traverses  the  Sonoma  Valley  and  terminates  at  Santa  Rosa. 
The  Petaluma  and  Santa  Rosa  electric  system  also  give's  service  to  the 
southern  portion  of  the  county.  The  paved  'Redwood  Highway'  of 
the  State  system  closely  parallels  the  Northwestern  Pacific  Railroad 
through  the  county.  Its  main  laterals  are  also  paved  or  well-kept 
graveled  roads. 

The  county  produces  a  great  variety  of  agricultural  products  liiit 
especially  prunes,  apples,  grapes,  pears,  and  other  fruits;  poultry- 
raising  and  egg  production  are  highly  developed  industries  and  dairy- 
ing and  stock-raising  are  important  sources  of  wealth.  Its  mineral 
deposits  have  been  exploited  moi-e  or  less  continuously  since  the 
sixties,  and  although  it  can  scarcely  be  classified  as  a  'mining'  county, 
metals  and  non-metallic  minerals  exceeding  11  million  dollars  in  value 
have  been  produced  to  date.    Its  resources  are'  still  far  from  exhausted. 

Many  health-giving  mineral  springs  are  found  here,  and  its  resorts 
have  made  the  county  one  of  the  favorite  playgrounds  of  central 
California. 

Situated  in  the  midst  of  the  Coast  Range,  its  topographic  features 
include'  level  valleys,  low  rolling  hills  and  rugged  mountains,  with 
deep-cut  canyons.    The  drainage  of  the  southern  portion  is  to  the  bay, 

County  Boundaries,   California   Historical   Survey  Com- 
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while  that  of  the  northern  two-thirds  is  to  the  Pacific  Ocean,  chiefly 
by  the  Eussian  Kiver  and  its  tributaries.  The  main  valley  area, 
beginning  at  the  bay.  extends  through  the  center  of  the  county  for 
about  60  miles,  with  an  average  width  of  25  miles,  but  narrowing 
toward  the  northern  end.  Numerous  smaller  valleys  separate'  the 
lesser  spurs  and  ridges  of  the  main  range. 

Geology. 

Sonoma  County  is  not  covered  by  any  of  the  United  States  Geologi- 
cal Survey  Folios  and  the  geologic  literature  on  this  area  is  fragmen- 
tary. The  general  geology  has  been  described  in  part  by  Osmont' : 
and  by  Vander  Leek-,  in  its  relation  to  possible  oil  production.  The 
geologv^of  the  quicksilver  ore  deposits  has  also  been  covered  in  con- 
siderable detail  by  various  writers. 

As  shown  on  the  State  Mining  Bureau 's  geological  map  of  the  state, 
the  Franciscan  rocks  of  the  Coast  Range  cover  probably  three-fourths 
of  Sonoma  County,  extending  in  a  broad  belt  from  the  Marin  County 
line  northwesterly  the  entire  length  of  the  comity  and  beyond.  This 
belt  of  metamorphic  rocks  widens  toward  the  north.  It  consists 
mainly  of  sandstone,  with  smaller  amounts  of  limestone,  slates,  cherts, 
schist,  and  much  serpentine.  Bordering  the  coast  from  Salmon  Creek 
north,  is  a  belt  of  Cretaceous  sandstone  and  shale  a  few  miles  in  width. 
Tertiary  sedimentary  rocks  are  exposed  in  a  small  area  around  "^'alley 
Ford.  The  main  valley  area  is  composed  of  Quaternary  sands, 
gravels,  and  clays  along  the  Russian  River  from  Cloverdale  to  Healds- 
burg.  These  formations  narrow  at  Windsor  and  then  widen  again 
between  ForestviUe  and  Santa  Rosa  and  continue  south  through 
Sebastopol  and  Cotati  nearly  to  Petaluma.  The  lowlands  area  around 
the  mouth  of  Petaluma  Creek  and  Sonoma  Creek  is  also  of  Quater- 
nary age.  Most  of  Sonoma  Talley.  the  Sonoma  Hills  and  the  area 
surrounding  Santa  Rcsa  on  the  east  and  north  is  made  up  of  Tertiary 
sediments  consisting  of  fine  and  medium  sands,  clay  and  shale.  Late 
volcanic  lavas  cover  a  considerable  area  in  the  neighborhood  of  Mount 
St.  Helena.  They  also  appear  along  the  eastern  boundary  of  the 
county,  on  the  west  side  of  Sonoma  Yalley,  and  near  Petaluma.  The 
lavas  are  mainly  andesitie.  but  in  places  grade  into  basalt.  Volcanic 
tuffs  are  found  interbedded  with  the  Tertiary  sediments  at  many 
]>oints. 

Mineral  Resources. 

Sonoma  County  has  contributed  to  the  mineral  output  of  the  state 
since  prior  to  the  sixties.  The  earliest  segregated  county  records, 
however,  do  not  begin  until  1S73.  Its  resources  embrace  a  varied  list 
of  products,  both  metallic  and  non-metallic.  The  output  of  some  of 
these  materials  has  been  practicaUy  continuous  since  it  began ;  others 
have  been  produced  for  a  time  only  and  then  operations  have  ceased 
as  economic  conditions  have  changed. 

Commercial  production  has  been  made  of  quicksilver,  miscellaneous 
stone,  brick  and  clay,  mineral  water,  mineral  paint,  magnesite,  graph- 
ite, lime,  diatomaceous  earth,   gems,  chromite.  and  manganese.     To 


"  Osmont.  v.  C  A  Geological  Section  of  the  Coast  Ranges  Xorth  of  San  Francisco, 
Bull.  Dept.  of  Geol.,  University  of  California,  Vol.  4.  Xo.  3.  pp.  39-87. 

=  Vander  Leek.  Lawrence,  Petroleum  Resources  of  California,  State  'Mit»  But. 
Bull.  89,  pp.  36-38. 
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the  list  may  now  be  added  petroleum.  Oocurrences  are  also  known 
of  arsenic,  coal,  sulphur,  cobalt,  copper,  gypsum,  gold,  pyrite,  stibnite, 
iron,  zircon  and  onyx.  Besides  these,  fully  a  dozen  other  mineral 
species  not  commercially  used  have  been  reported. 

The  recent  discovery  of  a  new  mineral,  Curtisite,  is  of  academic 
interest. 

The  drilling  of  natural-steam  wells  at  The  Geysers  in  this  county 
is  probably  the  most  unusual  power  development  activity  in  the  United 
States,  its  latent  capacity  being  measureless. 

The  last  general  report  on  the  mineral  resources  of  Sonoma  County 
is  contained  in  State  Mineralogist's  Report  XIV,  1913-14.  A  few 
additional  data  are  contained  in  Report  XVII.  1920.  The  quicksilver 
mines  are  described  in  detail  in  Bulletin  Xo.  7S,  '  Quick-silver  Resources 
of  California.'  1918.  Bulletin  Xo.  79,  "llagnesite  in  California,' 
includes  the  deposits  here,  and  Bulletin  Xo.  76  covers  the  ehromite 
and  manganese  occurrences.  The  po.ssibilities  of  petroleum  production 
are  discussed  in  Bulletin  Xo.  89,  1921  (out  of  print).  Although  pre- 
viously published  reports  are  fairly  complete,  in  order  to  bring  these 
data  up  to  date  in  conformity  with  the  new  series  of  county  reports 
begun  in  State  Mineralogist's  Report  XXI,  192.5,  the  county  was 
visited  in  August,  1926,  and  all  new  developments  and  changes  in 
the  status  of  the  industry  that  came  to  the  writer's  attention  are 
included  herein. 

As  the  deposits  of  quicksilver,  manganese,  chromium  and  magnesite 
are  covered  in  detail  in  the  special  bulletins  mentioned,  which  are  still 
available,  extended  descriptions  in  this  report  would  be  a  useless 
repetition. 

The  accompanying  table  gives  the  total  recorded  mineral  output 
from  1878  to  1925,  inclusive.  In  1925  the  output  was  valued  at 
$160,231  and  the  county  ranked  forty-fourth  among  the  58  counties 
of  the  State. 
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SONOMA  COUNTY, 

Year 

Quicksilver 

Miueial  paint 

Brick 

Flasks 

Value 

Tons 

Value 

M. 

Value 

1873 

50 
1.700 
1.218 
3.S9- 
3.609 
3.255 
2.977 
1.445 
1.273 
2.124 
1.669 
332 
446 
735 
689 
1.151 
1.345 
1.046 
1.660 
1.630 
1.445 
1.368 
1.813 
1.126 
1.538 
1.704 
2.119 
2.209 
2.130 
1.440 
2.404 
•2.700 
2.504 
2.070 

560 

590 
344 

260 
94 

646 
12 
13 

159 
1.039 

2.592 

2,417 
1,418 

528 
867 
351 

S4,017 
178,806 
102,495 
171,468 
134,616 
106,890 
88.923 
44.795 
37.974 
59.960 
47.984 
10,126 
13,715 
26,093 
29,196 
48,918 
60,525 
54,915 
75,115 
66,357 
53,104 
41,998 
70,707 
37,150 
59,982 
63,048 
105,950 
99,500 
95.850 
64.685 
98.676 
102.829 
97.041 
75.555 

21.369 

24.939 
14.226 

11.765 
4.325 

27.158 
483 
638 

21.793 

97.146 

244,810 

280.333 
119,142 

1874 

1875.. 

1876 

1877... 

1878 

1879... 

1880 

1881... 

1882... 

1883... 

1884 

1885 .._. 

1886 

1887 

1,000 
1,000 

1888 

5000 

1889 

1890 

1891 

1892 

1893 

100 
225 
220 
270 

$3,500 
3,375 
3.740 
3,780 

375 
350 
250 
'300 
350 
200 
280 
150 
1.50 
160 
175 
500 
6.800 

11.600 

11.000 
6,500 

1  875 

1895 

1896 

1250 

1897 

1  500 

1898 ._. 

2.800 

1899 

1  800 

1900 

2,360 

1901 

1.200 

1902 

30 
800 

105 
320 

1903 

1  440 

1904. _. 

1.750 

1905 _ 

4.000 

1906 

115  000 

1907-.. 

133.479 

1908 ' 

83.000 

1909 

29.000 

1910. ._  

1912 

1914 - 

1915 

1916 

1921 

31.147 
60,840 
29,134 

1925 

Totals 

570,791 

$3,418,211 

1.645 

514,820 

41.140 

$393,404 

^Includes  crushed  rock,  rubble,  rip-rap.  paving  blocks,  sand,  gravel. 
'Eleventh  Census  Report.  Vol.  X.  Part  3.  p.  605. 
•Estimated. 

•Flasks  of  75  pounds  since  June,  1904.    Previously  76\i  pounds. 
*See  under  I'napportioned.' 

^There  was  a  considerable  production  of  paving  blocks  io  Sonoma  County 
of  annual  amounts  or  values. 


1  the  70's  and  'SOB.  but  no  arailable  records 
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Mineral  water 

Miscel- 
laneous 
stone', 
value 

Magncsite 

Miscellaneous  and  unapportioned 

Gallons           Value 

Tons 

Value 

Amount 

Value 

Substance 

' 

$350,000 

367,500 

'397,236 

"245,000 

•150,000 

96,000 

92,800 

57,381 

69,508 

73.719 

33,035 

43,371 

16,830 

20,275 

52,701 

121,578 

90,933 

75.947 

213,830 

158,218 

132,946 

307,695 
319,716 

220,998 
184,035 
295,198 
191,436 
276.516 
177.917 
232,113 

146,621 

148,347 

144,014 
217,667 
151,300 
162,679 
189,059 
101,009. 
119,546 

8  000 

S32,500 
19,287 
24,000 
23,490 
18.500 
35,000 
17,691 
9,100 
4,000 
4.400 
4,000 
4,000 

4,200 

1,000 
21,350 

50.350 
50.250 
20.950 
46,910 
46,160 
41.231 
28,031 

35,031 

36,050 

22,820 
6,578 
9,891 
9,108 
7,106 
8,002 
6,679 

21  000 

575,000 

60.900 
.30,000 
10  GOO 

175 

130 

$1,225 
455 

64  tons 
42  tons 

$4,460 
1,680 

Graphite. 
Graphite, 

11.000 

1,500  bbU. 

2,250 

10  000 

300 
2,600 
50 
10,700 
3,000 
5,500 
15,000 

Gems. 

250 
15 

1,250 
180 

1,500  bblfl. 

Lime. 
Gems. 

10,000 

116,500  tons 

2,600  tons 

f     500  tons 

Clay. 
Clay. 
Clay. 

Unapportioned,  1900-1909. 

235,000 

202,500 

1,000 

62,500 

300 

3,000 

96,240 

80.015 

213 
3,624 
11,653 

5,636 

4,110 

2,130 
34,788 
98,280 

61,335 

40,010 

700 
375 

2,478 

14,000 

6.200 

12,689 

64 

73,906 

7,645 

100 

62 

63,000 

14,360 

50,154 

258,600 

121,366 

/     243  tons 

Chromite. 

121,290 

(     226  tons 
j     362  tons 

Chromite. 
Manganese, 

83,220 

f  1,540  tons 
1       173  tons 

Chromite. 
Manganese. 

96,800 

29,928 

' 

37,641 

35,843 
30,661 

Pottery  clay,  gems,  o.uicksilver 

31,003 

2,200 
4,872 

17,713 

Pottery  clay,   building    stone 

manganese. 

2,899,300 

$647,665 

56,344,674 

'25,236  1   $242,653 

$299,345 
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BRICK  AND  CLAT^ 

There  has  been  in  the  past  a  considerable  output  of  brick  and  clay 
in  Sonoma  County,  bi;t  no  clay-working  plants  are  active  at  the  present 
time,  and  clay  production  is  almost  negligible.  Undoubtedly  there 
are  many  undeveloped  clay  deposits  of  potential  value.  There  are 
samples  of  clay  in  the  State  Mining  Bureau  museum  from  Agua 
Caliente,  Guerneville,  Healdsburg,  Mark  West  Springs,  Santa  Rosa, 
and  Sonoma,  none  of  which  have  been  developed.  Plants  were  for- 
merly operated  at  Glen  Ellen,  Healdsburg,  and  Hilton.  Most  of  the 
material  is  only  suitable  for  the  manufacture  of  common  red  brick  and 
tile,  but  some  deposits  are  of  more  valuable  clays.  A  small  deposit  of 
high-grade  potterj-  clay  is  reported  on  the  James  Henderson  Ranch 
at  Glen  Ellen.  At  Skaggs  Springs  there  is  a  deposit  of  yellow  clay, 
stated  to  be  suitable  for  the  manufacture  of  terra  cotta. 

Weise  Clay  Pit  (also  known  as  Beltane  Clay).  J.  H.  Weise,  owner. 
Glen  Ellen ;  Frank  Asbury,  Los  Angeles,  lessee.  This  deposit  of  white 
kaolin  is  in  a  hill  about  }  mile  northeast  of  Beltane  Station,  between 
Glen  Ellen  and  Kenwood.  It  is  a  high-grade  aluminum  silicate.  A 
considerable  tonnage  has  been  used  in  the  past  by  Gladding  McBean 
and  Company  in  the  manufacture  of  fire  brick,  and  by  the  Santa  Cruz 
Portland  Cement  Company  in  the  manufacture  of  a  special  white 
cement.  Its  fusion  point  is  stated  to  be  very  high — about  4500°  F. 
The  present  lessee  has  shipped  a  carload  or  two  to  Los  Angeles  for 
testing  in  the'  manufacture  of  fire  brick.  There  is  estimated  to  be  at 
least  100,000  tons  available. 

Analysis  of  'Beltane  clay'  by  Smith,  Emery  aud  Com^pany,  Chemists,  San  Francisco. 

No.  1  No.  2  No.  3 

(hard)  (medium)  (soft) 

SiO-    74.60%  56.29%  58.10% 

.^1,63    15.97%  31.13%  26.79% 

'TiO"    .21%  .31%  .56% 

Fe-63    .50%  .59%  1.17% 

MiiO   Trace  Trace 

CaO    .18%  .05%  .32% 

MgO   .06%  .05%  .U5% 

Loss  on  ignition S.80%  11.67%  12.66% 

100.32%  100.09%  99.65% 

Bibl:   State  Mineralogist's  Reports  VIII,  p.   635;  XII,  p.  384; 
XIV,  pp.  316-318 ;  Bull.  38,  p.  258. 

CHROMITE. 

Deposits  of  chrome  ore  occur  in  a  belt  of  serpentine  that  strikes 
northwestward  through  the  western  portion  (5f  the  county.  In  this 
same  serpentinized  area  some  of  the  large  magnesite  deposits  occur, 
notably  those  in  the  Red  Slide  district  north  of  Cazadero.  A  large 
tonnage  of  chromite  is  reported  to  have  been  shipped  from  the  proper- 
ties of  the  Asti  Colony,  three  miles  southwest  of  Clovefdale  over  30 
years  ago.  This  was  tlie  only  production  prior  to  the  period  of  activity 
brought  on  by  the  World  War. 

About  two  thousand  tons  of  chromite  were  produced  in  this  county 
during  the  war  period,  but  most  of  the  deposits  consisted  of  small 
lenses  and  kidneys  and  were  soon  exhausted.  There  is  no  activity  at 
the  present  time. 

'  The  State  Mining  Bureau  has  in  course  of  preparation  a  new  bulletin  on  the  clay 
resources  of  the  State  by  W.  F.  Dietrich,  Ceramic  Engineer. 
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Madeira  Deposit  Small  lenses  in  Sec.  31,  T.  9  N.,  R.  10  W.  The 
ore  was  reported  to  assay  34%  chromic  oxide. 

Meeker  Chrome  Mine.  During  the  war  period  1400  acres  of  the 
Meeker  Estate  at  Camp  Meeker  were  under  lease  and  a  number  of 
small  and  medium  size  lenses  of  ore  mainlv  in  See.  16,  T.  7  N.,  R. 
10  W.,  were  mined.     This  ore  assayed  39%-407o  Cr.Oj. 

Parmeter  Ranch  Deposit  (Laton  Group).  This  deposit  is  in  Sec.  13, 
T.  9  N.,  R.  12  W.,  eight  miles  by  good  road  from  Cazadero.  the  nearest 
railroad  point.  The  deposit  as  a  whole  is  low-grade,  although  some 
high-grade  kidneys  were  taken  out.     Idle  since  1918. 

The  Shanks  and  Copps  Lease  was  in  See.  13,  T.  10  N.,  R.  11  W.,  on 
tlie  ridge'  north  of  Skaggs  Springs.  A  few  small  lenses  of  chromite 
were  uncovered. 

An  unnamed  deposit  occurs  two  miles  north  of  the  Culver-Baer  Quick- 
silver mine  along  the  same  ridge.  About  130  tons  have  been  shipped 
from  here. 

Bibl:  State  Mineralogist's  Reports  IV.  p.  137;  XIII,  p.  50-  XIV, 
p.  319;  XVII,  p.  248;  Bull.  76.  pp.  201-203;  U.  S.  Geol.  Survey 
Bull.  430,  p.  168. 


Some  small  strata  of  coal  are  known  at  several  points  in  Sonoma 
County,  but  they  are  not  utilized.     Some  of  these  are: 

At  the  head  of  a  gulch  }  mile  from  the  beach  near  Fort  Ross. 

Eight  miles  east  of  Stewart's  Point  on  the  road  to  Skaggs  Springs. 

Pierson  Mine,  on  the  Wrightson  Ranch,  in  Sec.  27.  T.  8  X.,  R.  8  W.. 
on  the  road  to  Mark  West  Springs.  In  1910  and  lilll  some  (icvclop- 
ment  work  was  done. 

On   the  Taylor  Ranch,  2  miles  soutli  of  Santa   Rosa,   considerable 

money  was  spent  in  development  work  about  30  years  ago.     Though  a 

fair  quality  of  coal  was  found,  the  strata  were  too  much  broken  up. 

Bibl:  State  Mineralogist's  Reports  VII,  Pt.  1,  p.  118;  VII    pp. 

151,  190;  VIII,  p.  634;  X,  p.  676:  XI,  p.  2.59;  XII.  p.  61  •  Xlll 

.    p.  55;  XIV,  p.  319. 


Altamont  Group.  Small  masses  and  specimens  of  copper  ore  have 
been  found  in  Sec.  17,  T.  7  N.,  R.  10  W.,  two  miles  south-east  of 
Monte  Rio. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  319;  Bull.  50,  p.  167. 

Archer  Prospect.     In  See.  30,  T.  8  N.,  R.  10  \\.,  east  of  Guerneville. 
Bibl:  Bull.  .50,  p.  166. 

Cornucopia  Copper  Mining  Co.  (Squaw  Creek,  also  known  as 
Healdsburg  Copper j.  These  claims  are  in  Sees.  33  and  34,  T.  12  N., 
R.  9  W.,  14  mdes  northeast  of  Cloverdale.  They  were  first  located  in 
1902  and  are  reached  by  two  miles  of  trail  from' the  stage  road  to  The 
Geysers.     Assessment  work  is  kept  up.     W.  M.  Jacobs,  of  Healdsburg, 
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is  the  priueipal.     Cobalt  is  associated  -w-ith  the  deposits  here  as  indi- 
cated by  samples  submitted  to  the  State  Mining  Bureau  laboratory. 
Bibl:  State  Mineralogist's  Reports  Y,  p.  97;  XIV.  pp.  319-320: 
Bull.  50,  pp.  166-167. 

DIATOMACEOUS  EARTH. 

Infusorial  and  diatomaeeous  earth  (also  called  diatomite)  is  one  of 
the  important  non-metallic  mineral  products  of  the  State.  It  is  widely 
distributed  and  production  is  on  a  competitive  basis  of  quality,  quan- 
tity and  price.  There  are  a  number  of  deposits  of  this  material  in 
Sonoma  County  which  are  of  economic  value  if  they  can  survive  the 
competitive  market. 

Goodman  Bros.  Deposit  (CoUings  Deposit).  This  deposit,  which 
has  been  known  for  years  is  in  Sec.  10,  T.  8  X.,  R.  8  W.,  one  mile 
north  of  Mark  West  Springs  and  sis  miles  east  of  Windsor,  on  the 
Northwestern  Pacific  Railroad.  Owner,  Goodman  Bros.,  Box  213, 
Route  o.  Santa  Rosa.  Cal. 

The  diatomaeeous  shale  belt  here  has  been  traced  for  several  miles, 
but  it  is  only  on  the  Goodman  Ranch  that  the  pure  white  diatomaeeous 
earth  is  found.  The  bed  averages  about  12  feet  in  thickness  and  has 
been  uncovered  for  loOO  feet.  The  material  appears  to  be  pure  and 
high-grade.  There  has  been  no  activity  since  a  small  tonnage  was 
shipped  in  1913. 

Mt.  Pisgah  Vincyan]  Deposit.  This  is  on  the  Goldstein  Ranch  in 
Sec.  30.  T.  6  N..  R.  o  W..  two  miles  northeast  of  Agua  Caliente.  Con- 
siderable work  was  done  here  in  1922'  and  1923  by  the  American  Min- 
erals Company  in  stripping  the  deposit,  which  averages  15  feet  in 
thickness,  but  the  company  did  not  get  into  production.  Idle. 
Bibl:  State  Mineralogist's  Report  XIV.  ]).  322. 

GEM    MATERIALS. 

Garnets,  of  two  varieties,  are  found  in  Sonoma  County.  Almaudite 
(iron-alumina  garnet)  occurs  in  chlorite  schist  three  miles  west  of 
Healdsburg.  notably  on  the  Cox  Ranch.  Grossularite  (lime-alumina 
garnet)  also  occurs  in  schist  near  Petaluma,  in  the  vicinity  of  Gualala, 
at  Camp  Meeker  and  near  Healdsburg.  Some  of  the  crystals  are  fnlly 
an  inch  in  diameter,  but  they  are  not  of  gem  quality.  Their  most 
likely  commercial  utilization  would  be  as  an  abrasive. 

Opals  of  gem  quality  and  a  fair  play  of  'fire'  have  been  found  in 
association  with  the  clay  deposit  on  the  Weise  Ranch,  between  Glen 
Ellen  and  Kenwood.  A  few  have  been  cut  and  sold.  J.  H.  Weise, 
Glen  Ellen,  owner. 

C.  A.  Perry,  of  Healdsburg,  has  produced  over  100  'Sonoma  dia- 
monds' from  a  deposit  a  short  distance  north  of  Healdsburg,  di-seov- 
ered  by  him  in  1917.  The  stones  are  in  reality  rock  crystal  (quartz) 
and  occur  in  a  hard  formation  resembling  a  burnt  clay  or  shale.  Only 
a  small  proportion  of  the  crystals  are  prefectly  transparent,  white  and 
flawless.  They  are  usuall.v  cut  like  a  diamond  or  in  what  is  known  as 
the  Twentieth  Century  diamond  cut  which  contains  a  larger  number 
of  facets. 

Bibl:  State  Mineralogist's  Reports  IV,  pp.  99.  182;  VI.  part  I, 
p.  91 :  XIV.  p.  320 :  Bull.  37  p.  52. 
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GOLD. 

Traces  of  gold  have  been  found  at  several  places  in  Sonoma  County, 
and  a  few  colors  can  be'  obtained  in  some  of  the  creeks  by  panning. 
Nothing  of  consequence  has  ever  developed. 

Bibl:  State  Mineralogist's  Report  XIII,  p.  436. 

GRAPHITE. 

There  was  a  small  output  of  graphite  from  Sonoma  County  about 
2-5  years  ago,  but  no  activity  in  recent  years,  although  the  mineral 
occurs  at  several  localities. 

McPherson  Ranch  Deposit.  There  is  a  deposit  of  graphite  of  fair 
quality  on  this  ranch  in  Sees.  13  and  14,  T.  9.  N.,  R.  10  W.,  ^  miles 
west  of  Healdsburg.  The  material  is  suitable  for  stove  polish,  foundry 
facings,  and  paint  manufacture.  By  washing  and  concentrating,  a 
irood  quality  of  graphite  could  probably  be  produced.    Idle. 

Skinner  Banch  Deposit.  This  deposit  is  in  Sec.  14,  T.  4  N.,  R.  7  W.. 
four  miles  south  of  Petaluma,  on  the  San  Rafael  road.  Several  hun- 
dred tons  have  been  shipped  fx-om  here  in  the  past.     Idle. 

Graphite  occurs  on  Porter  Creek  in  T.  8  N.,  R.  10  W.,  in  association 
with  a  deposit  of  red  ochre  (hematite).  Undeveloped.  It  also  occurs 
in  the  form  of  graphitic  schist,  two  miles  west  of  Cazadero.  W.  Porter 
Barnes,  of  Cazadero.  has  submitted  samples  from  that  locality.  Speci- 
mens have  also  come  from  the  Pine  Flat  district. 

Bibl:   State  Mineralogist's  Reports  VI,  part  I.  p.   Ill;  XIV,  p. 
321 ;  Bull.  38,  p.  281. 

IRON, 

There  are  indications  of  iron  ore  along  the  second  ridge  back  from 
the  shore  line,  beginning  about  six  miles  east  of  Fort  Ross  and  con- 
tinuing northwesterly  into  Mendocino  County.  The  more  important 
localities  are : 

Hooper  Ranch,  J.  W.  Hooper,  owner,  five  miles  north  of  Nobles. 

Lancaster  Ranch,  W.  M.  Richardson,  Plantation  House,  owner;  east 
of  Fisk's  Mill.  Both  yellow  ochre  and  hematite  occur.  Some  of  it  is 
siliceous,  and  suitable  for  paint. 

Fort  Ross,  a  large  body  six  miles  east  of  Fort  Ross. 

Bibl:  State  Mineralogist's  Report  IV,  p.  182;  XI,  p.  461;  Bull. 
38,  pp.  304,  365. 

LIMESTONE  AND  MARBLE. 

Black  Ranch  Quarry.  This  deposit  is  six  miles  north  of  GeyserviUe 
on  Little  Sulphur  Creek.  A  little  lime  was  burned  here  in  1906-1907. 
but  no  work  has  been  done  since. 

Bibl:   State   Mineralogist's  Reports  XII,   p.   396;   XIII.   p.   633; 
XIV,  p.  323 ;  Bull.  38,  p.  93. 
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C.  A.  Perry.  Healdsburg,  has  an  option  on  a  deposit  of  limestone 
situated  about  3i  miles  west  of  Healdsburg.  The  following  analysis 
was  made  by  Thomas  Price  and  Son  in  1906 : 

Per  cent. 

Calcium  carbonate 93.45 

Magnesium  carbonate 1.22 

Ferrous  carbonate 1.13 

Alumina 1.96 

Manganese  oxide  0.18 

Silica    1.59 

Organic  matter 0.28 

Loss  and  undetermined 0.23 


100.04 


They  reported  the  limestone  to  be  well  adapted  to  the  manufacture 
of  Portland  cement. 

Shale  and  clay  suitable  for  use  with  the  above  limestone  are  found  in 
close  proximity.    The  result  of  an  analysis  of  the  shale  was  as  follows : 

Per  cent. 

Silica    41.52 

Alumina    25.07 

Ferrous  oxide 3.15 

Ferric   oxide    10.05 

Manganese  oxide  __ 0.38 

Calcium  carbonate 7.66 

Calcium  silicate 3.50 

Magnesium   oxide 1.12 

Alkalies   0.98 

Combined  water 6.50 

Loss  and  undetermined 0.07 


100.00 
The  day  showeil  the  following  composition: 

Per  cent 

Silica   55.08 

Ferrous  oxide 3.15 

Ferric  oxide   2.19 

Manganese  oxide Trace 

Alumina 20.14 

Calcium  oxide 3.86 

Magnesiiim  oxide 1-21 

AlkaUes   1.20 

Combined  water 12.25 

Loss  and  undetermined 0.92 


100.00 


It  is  stated  that  cement  manufactured  from  the  above  raw  materials 
would  probably  be  of  a  light  gray  color. 

There  is  a  large  deposit  of  limestone  in  Sees.  1  and  2,  T.  9  X.,  K. 
12  W.,  15  mUes  west  of  north  from  Cazadero.  It  is  stated  to  be  traceable 
for  a  mile  in  length,  and  in  places  up  to  300  feet  in  width.  It  could  be 
used  for  building  stone  or  for  cement  manufacture.     It  is  a  hard,  fine- 
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grained,  c-onipact  limestone,  red,  white',  and  cream-eolored.  The  deposit 
was  at  one  time  located  by  the  Healdsburg  Marble  Company  but  aban- 
doned on  acconnt  of  being-  too  far  from  a  railroad. 

MAGNESITE. 

There  are  numerous  deposits  of  magnesite  in  the  county,  some  of 
which  are  in  the  district  around  Cloverdale,  and  another  group  is 
situated  northwest  of  Guerneville  in  a  belt  of  serpentine  which  strikes 
northwestward  through  T.  8  N.,  R.  10  W.,  and  T.  9  N.,  R.  11  W.  These 
deposits  are  described  in  detail  by  Bradley^  As  none  of  the  properties 
are  operating,  they  were  not  visited  by  the  writer,  and  those  interested 
m  investigating  the  magnesite  deposits  are'  referred  to  the  bulletin  men- 
tioned and  other  publications  listed  in  the  bibliography.  The  more 
important  deposits  are : 

Alhertz  Ranch  Depasits.  Two  miles  soutliwest  of  Cloverdale.  Some 
production  has  been  made  here. 

Battenhurg  Magncsiie  Mine  (also  Creon  or  KoUing  Deposit).  In 
Sec.  32,  T.  12  N.,  R.  10  W.,  three  miles  east  of  Preston  Station.  Several 
thousand  tons  have  been  produced  here  and  the  deposit  is  thought  to 
be  pretty  well  worked  out.  All  equipment  at  the  calcining  plant  has 
been  removed.  The  Refractory  Magnesite  Company  is  out  of  existence 
and  the  present  ownership  of  the  property  uncei-tain. 

Burgens  Ranch  Deposit.  One  mile  north  of  the  Bnttenburg  on  the' 
same  ridge.    Only  stoekwork  and  float  found  so  far. 

Madeira  Deposit  (Healdsburg  Marble  Company).  In  the  southwest 
corner  of  See.  31,  T.  9  N.,  R.  10  W.,  5|  miles  north  of  Guerneville. 
Patented  property.    Idle. 

Meeker  Ranch  Deposit.  Is  in  Sees.  2  and  3,  T.  8  N.,  R.  11  E.,  seven 
miles  by  road  north  of  Guerneville.    Idle'. 

Melville  Ranch  Magnesite  (Eekert  Ranch;  also  Yordi  Ranch).  This 
deposit  is  two  miles  southeast  of  Cloverdale  and  was  mined  spasmodi- 
cally for  a  number  of  years.    Idle  since  1918  or  1919. 

Snyder  Ranch  Deposit.  An  undeveloped  deposit  on  the  George 
Snyder  Ranch  on  Piney  Creek,  about  12  miles  northwest  of  Healdsburg. 

Sonoma  Magnesite  Company  (Red  Slide  Deposits).  This  group 
includes  some  30  claims  on  East  Austin  Creek  in  Sees.  6,  7,  8, 17.  and  20, 
T.  9  N.,  R.  11  W.,  six  miles  north  of  Cazadero.  A  24-inch  gauge  railroad 
eight  miles  in  length,  was  built  in  1914,  extending  from  the  narrow 
gauge  line  of  the  Northwestern  Pacific  Railroad  to  within  three  miles 
of  the  camp.  The  deposits  were  worked  for  over  two  years.  In  1924 
the  property  was  taken  over  by  Spreckels  Bros.,  of  San  Diego,  with  a 
view  to  using  the  material  in  the  manufacture  of  a  patent  wallboard, 
but  operations  soon  ceased.  It  is  stated  that  the  magnesite  here  carries 
too  high  a  percentage  of  silica  to  be  suitable  for  plastic  use.  Title  to 
the  property  is  now  said  to  rest  in  the  National  Magnesite  Products 
Corporation,  the  mines  and  equipment  having  been  sold  at  public 
auction  in  1922  under  a  judgment  held  by  the  latter  company. 

»  Bradley,  Walter  W.,  Magnesite  in  California,  Cal.  State  Min.  Bur.  Bull.  No.  79,  1925. 
3—47285 
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Western  Carbonic  Acid  Gas  Company.  This  company's  orroup  of 
claims  is  at  the  head  of  Gillian  Creek  in  See.  6.  T.  S  X..  R,  10  W.,  seven 
miles  noi-th  of  Guerneville.  A  calcining  plant  was  constructed  at 
Gnerneville  in  1917.  but  very  little  ore  has  been  prodiiced. 

Bibl:  State  Mineralogist's  Reports  XIV.  pp.  324-333;  XVII.  p. 
249  ;  Bull.  38.  pp.  331-333  ;  Bull.  79.  pp.  89-97 ;  U.  S.  Geol.  Survev 
Bidl.  355,  pp.  22-28 ;  Bull.  510,  pp.  480-498. 

MANGANESE. 

A  few  hundred  tons  of  manganese  ore  were  marketed  during  the 
World  War  from  deposits  in  this  county,  but  very  few  deposits  of  good 
grade  and  workable  size  have  been  found  to  date,  the  manganese  usually 
occurring  onlj-  as  stains  and  small  pockets  in  jasper,  ilost  of  the 
occurrences  so  far  developed  are  described  in  Bulletin  76,  Manganese 
and  Chromium  in  California,  1918. 

Slianks  and  Copps  Lease.  This  property  is  located  nine  miles  west 
of  Geyserville.  and  two  miles  east  of  Skaggs  Springs.  It  was  in  active 
operation  during  the  World  War  and  produced  approximately  1000 
tons  of  ore.  reported  to  average  i'2'7(  to  50%  metallic  manganese  and 
4%  to  W^i  silica.  There  is  stated  to  be  considerable  ore  still  remaining, 
but  the  mine  has  been  idle  since  1920. 

Shaw  and  Manuws  Mine.  Is  in  Sec.  31,  T.  12  X..  R.  11  W.,  seven 
miles  northwest  of  Cloverdale.  It  was  opened  up  about  40  years  ago, 
but  remained  idle  until  1918.  when  it  was  leased  and  a  little  work  done. 
The  ore  appears  to  be  too  low  grade  to  be  profitably  handled. 

There  is  a  manganese  prospect  on  the  C.  C.  Foss  ranch  in  See.  19, 
T.  11  X.,  R.  8  E.,  about  one  mile  above  The  Geysers.    Undeveloped. 

Other  occurrences  have  been  noted  at  Pine  Flat. 

At  Skaggs  Springs  there  are  extensive  outcrops  of  red  jasper  stained 
with  manganese'  and  low-grade  manganese  and  iron  probably  form  a 
large  portion  of  the  precipitous  mountain  on  the  Skaggs  Springs 
property. 

Aha  Ranch  Deposit.  The  most  recent  activity  in  manganese  mining 
has  been  on  a  group  of  deposits  located  about  seven  miles  from  Caza- 
dero.  near  the  summit  on  the  road  from  Cazadero  to  the  coast.  The 
principal  one  is  known  as  the  Brum  Manganese  Mine.  It  has  been 
worked  intermittently  by  various  lessees.  Good-size  lenses,  up  to  six 
and  eight  feet  in  width,  have  been  found.  The  last  shipment  of  about 
80.000  pounds  was  made  by  C.  P.  Seabnrg  in  June.  1926.  The  manga- 
nese is  on  a  ranch  recently  purchased  and  now  owned  by  Matt  Aho. 
The  owners  are  continuing  development,  storing  the  ore  on  the  dump 
for  future  shipment. 

J.  E.  Hai/den,  of  Cazadero,  has  a  deposit  in  this  section  also. 

Bibl :  State  Mineralogist  "s  Reports  IV.  p.  316  ;  XII,  p.  330 ;  XIII. 
p.  507 ;  XIV,  p.  333 :  Bull.  38,  p.  337 ;  Bull.  76,  pp.  82-83 ;  V.  S. 
Geol.  Survey  Bull.  427,  p.  163. 

MINERAL  PAINT. 

Red  and  yellow  oeher  (hematite  and  limonite)  mineral  paint  pig- 
ments were  produced  here  for  several  years,  but  none  has  been  mined 
for  a  decade  or  more. 
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Ilealdsburg  Paint  Company  Deposits.  This  proi)ei-ty.  known  and 
operated  in  tlie  past  under  various  names,  is  on  Porter  Creek  in  T.  8  N., 
R.  10  W..  ten  miles  by  road  southwest  of  Healdsburp:.  The  material  is 
a  low-grade  hematite,  high  in  silica. 

Bibl:  State  Mineralogist's  Reports  XI,  p.  W2  ■  XII,  p.  406;  XIII, 
p.  643;  XIV,  p.  333;  Bull.  3S,  p.  340. 

Meeker  Ocher  Deposit.  This  deposit  is  an  ocherous  clay  in  Sec.  21, 
T.  7  N.,  R.  10  W.,  1^  miles  north  of  Camp  Meeker.  Some  of  this  mate- 
I'ial  has  bi'eii  shipped,  but  none'  within  the  last  10  or  15  years. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  334;  Bull.  38,  ]i.  340. 

Occidental  Deposit.  An  undeveloped  deposit  of  ocherous  clay  just 
west  of  the  hotel  at  Ocfidental. 

A  small  deposit  of  soft  red  hematite  at  ^lark  West  Springs  has  been 
utilized  locally  for  painting. 

Samples  of  limonite  (yellow  ocher)  have  also  been  received  from 
W.  M.  Jacobs,  Pine  Flat;'l.  Sutherland,  Kellogg;  and  L.  Renari,  P.  0. 
Bo.\  149,  Santa  Rosa. 

MINKRAL  WATEK. 

Sonoma  County,  like  its  neighbors.  Lake,  Napa,  and  Mendocino 
counties,  has  a  large  number  and  variety  of  mineral  springs.  Some  of 
these  are  well  known,  and  have  a  world-wide  reputation.  They  vary  in 
ehai'acter  and  composition  from  the  cold  seltzer  of  Lytton's  to  the 
Iniiling  hot  waters  and  steam  vents  of  The  Geysers.  Most  of  them  are 
well  equipped  with  comfortable  hotels  and  cottages,  and  are  fairly 
accessible  to  transportation  lines.  Sonoma  County  is  one  of  the  'play- 
grounds' of  California  and  many  of  the  summer  resorts  are  located 
around  these  mineral  springs. 

Acjua  Caliente  Springs.  T.  II.  Corcoran,  Agxia  Calieute,  owner. 
These  springs  are  at  Agua  Caliente  on  the  Northwestern  Pacific  Rail- 
road, 2i  miles  northwest  of  Sonoma;  elevation  131  feet  (Northwestern 
Pacitic).  It  is  stated  that  originally  the  hot  spring  here  was  merely  a 
mud  hole  used  for  many  years  by  the  Indians.  The  present  own^r  has 
drilled  .six  wells,  and  put  in  a  large  swimming  tank,  a  bath-house,  and 
a  bottling  works.  The  water  is  pumped,  though  it  is  stated  that  in  the 
winter  the  wells  have  a  small  artesian  floAV. 

The  water  pumped  to  the  swimming  tank  shows  a  temperature  of 
102°  F.  at  the  pump  (two  wells  combined,  one  of  which  is  said  to  be 
Avarmer  than  102'^).  The  well  from  which  water  is  bottled  shows  a 
temperature  of  95°  F.  at  the' pump,  and  is  discharged  into  a  tank  to  cool 
before  bottling.  Electric  power  is  used,  and  there  is  an  auxiliary 
gasoline  engine  for  emergency  use.  There  is  a  capping  machine,  ear- 
bonator  and  mechanical  labeler.  There  are  accommodations  for  300 
guests  in  the  hotel  and  cottages. 

Bibl:  State  Mineralogist's  Re|)orts  XI,  j).  458;  XIII,  p.  521;  XIV, 
p.  334;  U.  S.  Geol.  Survey  Water  Sup.  Paper  338,  p.  113. 

Alder  Glen  Springs.  A.  Paridi,  lesset'.  These  springs  are  in  Sec.  3, 
T.  11  N.,  R.  11  W.,  three  miles  northwest  of  Cloverdale;  elevation  525 
feet  (bar.).  McCray  Station  on  the  Northwestern  Pacific  is  the  rail- 
road point.  The  springs  are  in  serpentinized  sandstone,  and  the  four 
principal  ones  have  the  following  temperatures:     Surphur,   58°   F. ; 
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Magnesia,  56°;  Soda,  57°;  Iron,  57°.    The  hotel  and  cottages  are  pic- 
turesquely situated  in  a  beautiful  canyon  of  alders,  redwoods  and  oaks. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  335;  Anderson,  Wins- 
low,  'Mineral  Siirin<:s  and  Health  Resorts  of  California,'  p.  76; 
U.  S.  Geol.  Survey  Water  Supply  Paper  338,  p.  166. 

Altamont  Springs.  A  lightly  mineralized  spring  in  Sec.  34,  T.  7  N., 
R.  10  W.,  at  Occidental  on  the  Northwestern  Pacific  Railroad. 

Barcal  Spring.  Barcal  Water  Company,  operators;  J.  Rolling, 
Preston,  manager.  This  caleie-magnesic  spring  is  near  the  Rolling 
magnesite  deposit  in  Sec.  32,  T.  12  N.,  R.  10  W.,  about  two  miles  east  of 
Preston  on  the  Northwestern  Pacific  Railroad  at  an  elevation  of  1375 
feet  (bar.).  They  have  been  bottling  for  about  20  years  past,  originally 
at  the  spring  itself,  but  now  the  water  is  piped  9000  feet  to  the  works  at 
Preston  Station.  Electric  power  is  used  and  three  men  are  employed. 
The  product  is  put  up  both  carbonated  and  natural,  and  is  used  in  the 
manufacture  of  various  soft  drinks.  A  new  bottling  machine  has  just 
been  installed.  There  is  no  resort  in  connection  with  this  spring. 
Nearby  there  is  also  an  iron  spring,  but  not  utilized. 

Boyes  Hot  Springs  (at  one  time  called  Agua  Rico).  Owned  by 
Sonoma  Properties  Company.  Fred  F.  Partridge  and  R.  G.  Liehten- 
berg,  managers.  The  post  office  and  railroad  station  are  both  named 
Boyes  Springs.  It  is  two  miles  northwest  of  Sonoma ;  elevation  1211 
feet  (Northwestern  Pacific). 

Water  is  obtained  from  both  springs  and  wells.  It  is  pumped  to 
tanks  to  give  pressure  for  the  bathhouse  use,  and  also  pumped  to  the 
bottling  works,  where  it  is  cooled  before  bottling.  Electric  power  is 
used.  The  bottling  is  done  under  lease  from  the  company.  All  of  the 
production  is  carbonated.  There  is  a  fine  large  swimming  pool  with 
water  at  80°  F.  and  a  hot  plunge,  both  in  a  well-appointed  bathhouse. 
The  old  hotel  burned  down  in  1923.  The  Sonoma  Properties  Company, 
which  has  recently  taken  over  the  Boyes  Springs  property,  expect  to 
have  a  new  100-room  hotel  completed  in  1927.  A  cafe  seating  300,  open 
to  the  public,  and  an  18-hole  golf  course  are  included  in  their  plans. 

Bibl:  State  Mineralogist's  Reports  XI,  p.  458;  XII,  p.  347;  XIII, 
p.  521 ;  XIV,  p.  335 ;  U.  S.  Geol.  Survev  Water  Supplv  Paper 
338,  p.  112. 

Burns  Springs.  These  springs  are  on  the  Hathaway  ranch,  three  and 
one-half  miles  east  of  Glen  Ellen.  Not  utilized  except  by  the  owners. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  347;  XIII,  p.  521; 
XIV,  p.  336. 

Chimney  Bock  Spring.     A  sulphur  water  spring  at  the  corner  of 
Sees.  26,  27,  34,  25,  T.  8  N.,  R.  11  W.,  six  miles  west  of  Guerneville, 
close  to  Chimney  Rock,  a  natural  topographic  feature. 
Bibl:  State  Mineralogist's  Report  XIV,  p.  336. 

Fetters  Hot  Springs.  George  Fetters,  owner.  This  resort  at  the 
post  office  of  the  same  name  is  between  Boyes  and  Agua  Caliente'  springs 
in  the  warm  water  belt  extending  northwesterly  from  Sonoma.  Eleva- 
tion 124  feet.  There  are  three  wells,  stated  to  be  artesian  in  winter,  the 
first  one  of  which  was  drilled  in  1908.    The  warm  water  was  struck  at  a 
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depth  of  300  feet.  It  is  pumped,  using  electric  power,  to  a  tank  foi- 
swimming  and  the  bathhouse.  The  temperature  of  the  two  principal 
wells  are  given  as  114°  F.  and  90°  P. 

Bibl :  State  Mineralogist 's  Report  XIV,  p.  336  ;  U.  S.  Geol.  Survey 
Water  Supply  Paper  338,  p.  114. 

Hoods  Hot  Springs.  Comprises  two  springs  of  small  flow  in  the 
canyon  of  Dry  Creek.  15  miles  northwest  of  Cloverdale.  Only  used 
locally.    Temperature  100°  F. 

Bibl :  State  Mineralogist 's  Report  XIV.  p.  336 ;  U.  S.  Geol.  Survey 
Water  Supply  Paper  338,  p.  82. 

Iron  Spring.  M.  Gross,  owner.  Situated  opposite  Agua  Caliente' 
and  Fetters.  There  is  one  cold  spring  said  to  be  mineralized  with  iron 
and  sulphur.  Used  for  drinking  only.  There  are  hotel  accommodations 
for  .50  people. 

Kmvana  Springs  (formerly  Tai/lor's  White  Sulphur  Springs).  These 
springs  are  in  Sec.  36,  T.  7  N.,  R.  8  W.,  2'i  miles  southeast  from  Santa 
Rosa;  elevation  276  feet  (bar.).  The  principal  spring  has  a  tempera- 
ture of  57°  F. 

Bibl:  State'  Mineralogist's  Reports  VI,  Pt.  I.  p.  75;  X,  p.  676; 
XIV,  p.  337 ;  IT.  S.  Geol.  Survey  Bull.  32,  p.  209 ;  Water  Supply 
Paper  338,  p,  256;  Anderson  (op.  cit.). 

Kenwood  Springs.  Audrey  Elston,  owner,  Kenwood.  These  springs, 
which  are  cold  and  said  to  contain  magnesia  and  iron,  are  located  1| 
miles  northeast  of  Kenwood  on  Sonoma  Creek.  The  water  is  used  for 
drinking.  A  swimming  tank  is  supplied  from  the  creek.  There  is  a 
small  hotel,  cottages  and  camp  ground,  which  will  accommodate  about 
100  persons. 

.¥arit  West  Springs.  Bertha  Munger  Seberg,  owner.  These  well 
known  springs  are  in  Sec.  14,  T.  8  N..  R.  8  W.,  10  miles  north  of  Santa 
Rosa,  from  which  city  they  are  reached  by  automobile  stage;  elevation 
450  feet  (bar.).  The  warm  springs  are  on  the  edge  of  Mark  West  Creek. 
The  following  temperatures  have  been  observed:  Bath  Spring,  93°  F. 
(strong  flow)  ;  Magnesia,  90°  ;  'Plunge,'  92°  (has  excess  gas)  ;  Sulphur, 
90°  ;  Arsenic.  65°;  two,  iron  58°  each;  one,  iron  54°  ;  two  'iron'  across 
creek  from  others,  67°.  The  Bath  Spring  water,  when  a  higher  tem- 
perature is  desired,  is  heated  artificially. 

The  hotel,  which  has  been  recently  modernized,  cottages,  and  tents 
will  accommodate  about  150  guests.  One  picturesque  feature  of  this 
resort  is  the  large  wild  grape  arbor  in  front  of  the  hotel.  There  are 
eleven  trunks  up  to  8  inches  in  diameter,  which  are  twined  around  the 
porch  posts,  and  the  vines  spread  out  on  the  arbor  frame  over  the 
driveway. 

Bibl:  State  Mineralogist's  Reports  VI,  Pt.  I,  p.  75;  VIII,  p.  634; 
XII,  p.  347  ;  XIII.  p.  522 ;  XIV,  p.  337 ;  U.  S.  Geol.  Survey  Bull. 
32,  p.  206  ;  Water  Supply  Paper  338,  p.  115  ;  Anderson  (op.  cit.). 

On  the  James  O'Brien  Ranch,  one  mile  northwest  of  Sea  View,  in 
Sec.  7  T.  8  N.,  R.  12  W.,  there  is  a  cold  mineral  water  well.  It  is  at  the 
station  on  the  stage  road  west  from  Cazadero. 
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O'DonuilPs  l<ulphi(r  Sprintj  is  near  Glen  Ellen. 

Ohms  Sprhigs — a  drilled  well  oue-balf  mile  southeast  of  Boyes 
Springs.    A  small  resort. 

Bibl:  U.  S.  Geol.  Survey  Water  Supply  Paper  338.  p.  113. 

Sa-lrafiou  Army's  Boys  and  Girls  Industrial  Home  and  Farm  (inc.) 
(formerly  Lnton  Springs;  also  Golden  Gate  Orphanage)  ;  post  oflBce. 
L\-tton.  These  si)rings  were  originally  and  for  many  years  known  as 
Lytton  Springs.  The  property  is  now  maintained  as  an  orphans'  home 
by  the  Salvation  Army.  There  are  two  principal  springs,  with  the 
following  temperatures:  Soda,  64°  F.;  Seltzer.  62°.  The  soda  spring  is 
at  an  elevation  of  425  feet  (bar.),  or  200  feet  higher  than  the  "seltzer" 
and  one-half  mile  distant.  "Water  is  free  to  the  public.  It  is  no  longer 
bottled. 

Bibl:  State  Mineraloirist "s  Reports  VI.  Pt.  I.  p.  74:  "^'III.  p.  634: 

X.  p.  675:  XII.  p.  347:  Xlll.  p.  522:  XIV.  p.  338;  V.  S.  Geol. 

Survey  Bull.  32.  pp.  205-206.  211;  "Water  Supply  Paper  338. 

p.  165;  Anderson  (op.  cit.). 

Skagys  Hot  Springs.  Peter  J.  Curtis,  owner.  Skaggs.  This  group  of 
well  known  hot  springs  is  on  \Varm  Spring  Creek  in  Sees.  23  and  24. 
T.  10  X.,  K.  11  W..  nine  miles  west  of  Geyserville.  It  is  easily  reached 
by  good  road  from  the  State  highway.  The  springs  have  been  used  as 
a  resort  since  1857.     The  pi'csent  owner  bought  the  property  in  1913. 

There  are  three  principal  sju-ings  with  good  strong  flows,  and  all  have 
an  excess  of  carbonic  acid  gas  and  are  notably  free  from  sulphuretted 
hydrogen.  The  following  temijeratnres  have  been  recorded;  124°,  125° 
and  130°  F.  There  is  an  expo.sure  here  of  the  older  sedimentary  (pos- 
sibly cretaceous  1  rocks,  including  sandstone  and  shale  from  which  the 
springs  issue.  Waring'  states  "The  water  at  Skaggs  is  not  perceptibly 
sulphuretted,  but  it  has  a  distinct  oily  odor  and  taste."  The  above 
quotation  is  of  interest,  as  a  well  put  down  for  water  in  1922  developed 
considerable  ciuantities  of  inflammable  gas  and  traces  of  oil  of  high 
gravity  and  parafiine  base.  Gas  was  also  founu  issuing  from  the  ground 
in  the  hillside  back  of  the  hotel  and  a  short  tunnel  developed  a  supply 
which  was  ignited  and  burned  for  several  months.  A  chemical  analysis 
showed : 

Pt-r  cent 

Carbon    dioxide    6.7 

lUuminauts   -4 

Oxygen 5.3 

Hydrogen ; nil 

Carbon  monoxide nil 

Methane 33.9 

Ethane   2.9 

X'itrogen    50.8 

Its  heating  value  was  calculated  to  be  423  B.t.u.  per  cubic  foot. 

These  developments  led  to  the  drilling  of  a  well  by  the  Skayys  Springs 
Oil  atid  Gas  Company,  and  a  hole  was  put  down  to  a  depth  of  400  feet. 
Considerable  gas  was  developed  and  a  strong  flow  of  pure  water. 
Drilling  has  not  been  carried  farther  up  to  the  present  time,  although 

'  Waring.  Gerald  A.,  Springs  of  California.  L'.  S.  Geol.  Survey  Water  Supply  Paper 
338,  p.  SI,  1915. 
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the  formations  are  considered  favorable  for  the  production  of  high 
izravity  oil  in  small  quantity  from  a  comparatively  shallow  depth. 
During  the  preliminary  investigations  it  was  found  that  some  of  the 
sandstone  strata  are  heavily  impregnated  with  arsenic  in  the  form  of 
realgar.  While  not  considered  an  extensive  deposit  at  first,  this  forma- 
tion has  recently  been  traced  across  the  creek  and  the  arsenic-bearing 
sandstone  shown  to  extend  at  least  j  mile  in  length.  Associated  with 
the  realgar  in  the  same  sandstone  stratum  is  what  apparently  is  a  new 
mineral  heretofore  unknown  and  tentatively  named  Curtisite  in  honor 
i)f  the  discoverer.  Peter  Leo  Curtis.  The  mineral  is  found  in  the  form 
of  a  greenish  yellow  coating  and  filling  of  seams  in  the  rock.  It  is  a 
natural  hydrocarbon  compound,  the  exact  nature  and  composition  of 
which  has  not  been  fully  determined.  Research  work  on  it  is  being 
(lone  in  the  laboratory  of  the  V.  S.  Geological  Survey. 

A  large  swimming  tank  is  supplied  by  the  combined  overflow  of  all 
the  mineral  springs.  The  hotel,  cottages  and  tents  will  accommodate 
250  guests. 

The  Geijsers.  Owner.  Geysers  Development  Co.;  J.  D.  Graut,  presi- 
dent. Heaidsburg,  California ;  R.  B.  Kidd,  manager.  The  Geysers.  Prior 
to  1921,  'The  Geysers'  of  Sonoma  County,  formei-ly  owned  for  many 
years  by  D.  and  H.  A.  Powell,  of  San  Francisco,  meant  simply  another 
mineral  spring  resort,  but  one  famous  for  its  scenic  features,  boiling  hot 
springs,  fumeroles,  and  steam  vents.  The  locality  is  said  to  have  been 
first  brought  to  public  notice  in  1847,  and  it  has  been  of  more  or  less 
scientific  interest  ever  since,  although  there'  are  no  true  geysers  (spout- 
ing high  into  the  air),  as  the  name  infers.  It  has  been  a  resort  for 
more  than  a  half-century,  and  has  been  visited  by  many  internationally 
known  personages,  ineludinsr  General  Grant,  ilark  Twain.  Horace 
Greeley,  J.  P.  Morgan,  and  Edward  the  VII,  of  England. 

These  springs  are  situated  in  the  northern  corner  of  Sonoma  County 
in  Sec.  13.  T.  11  N.,  R.  9  W..  18  miles  east  of  Cloverdale ;  elevation  14.")0 
feet  at  the  hotel.  The  geysers  themselves  are  a  series  of  boiling  hot 
springs  in  two  short  tributary  canyons  on  the  north  side  of  the  rugged 
canyon  of  Big  Sulphur  Creek,  one  time  called  the  Pluton  River.  The 
Little  Geysers,  an  area  of  similar  character  but  much  less  e:steiit.  is 
situated  about  3  miles  above  here,  on  the  same  creek. 

The  ebullition  in  many  of  the  springs  is  so  violent  that  the  water  is 
projer-ted  a  short  distance.  Deposits  of  sulphur,  iron  sulphide,  epsom- 
ite,  and  other  salts  and  minerals  are  continually  forming  around  the 
vents,  the  result  of  deposition  from  the  vapors  and  disintegration  of 
the  rocks.  Below,  on  the  edge  of  the  main  creek,  there  are  other  mineral 
springs  known  as  'White  Sulphur,'  68""  F. ;  "Hot  Sulphur,'  100';  Hot 
Iron.  130  =  ,  and  Hot  Magnesia.  143  =  .  Water  and  steam  from  the  springs 
is  piped  across  the  ravine  and  supplies  the  bathhouse  and  vapor  baths. 
Steamboat  geyser  is  a  steam  vent  a  little  east  of  the  main  group  in 
another  ravine.    It  has  a  temperature  of  212=. 

The  mineral  waters  here  form  a  remarkable  series,  containing  sul- 
phates, carbonates,  silicates,  and  borates  of  potassium,  sodium,  magne- 
sium, calcium,  iron,  and  aluminum.  Gases  from  the  .steam  vents  (and 
wells  drilled  in  the  fumarole  area)  have  been  sho-mi  to  be  radioactive'. 

>  Bradley,  Walter  W.,  Radioactivity  in  Thermal  Gases  at  The  Geysers,  Sonoma 
i^ounty,  California.     State  Mineralogist's  Report  XVIII,  pp.  545-.550,  1922. 
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The  rocks  in  this  area  consist  of  broken  and  much  altered  sandstone 
and  shale  with  cherts,  schist  and  associated  bodies  of  serpentine. 

Because  of  the  adjacent  quicksilver  districts,  these  hot  springs  have 
been  much  described  and  discussed  in  relation  to  the  association  of  hot 
springs  with  the  genesis  of  quicksilver  ores. 

Since  1920,  when  John  D.  Grant,  of  Healdsburg,  took  a  lease  and 
option  on  the  Gej'sers  property,  it  has  become  the  center  of  interest  of 
a  new  steam  power  development  project.  Besides  making  improvements 
at  the  bathhouse  and  hotel,  Mr.  Grant  conceived  the  idea  of  developing 
steam  for  the  generation  of  power  and  began  drilling  a  well  in  the 
summer  of  1921.  This  well  was  not  completed,  as  the  casing  collapsed. 
A  second  well  called  No.  1  was  put  down  with  12-ineh  casing  to  105' 
then  an  S-inch  casing  inside  of  that  down  to  US',  after  which  the  hole 
was  drilled  in  rock  without  casing  to  its  final  depth  of  204'.  At  this 
depth  a  crevice  was  broken  into  (27  such  crevices  were  passed  in  drilling 


Close  up  view  of  Xo.  1  and  Xo.  2  steam  weUs.  the  first  two  driUed. 
The  Geysers.  Sonoma  County. 

between  124'  depth  and  the  bottom),  and  the  pressure  developed  was 
sO  great  that  drilling  was  suspendecl.  It  was  the  gases  from  this  well 
that  were  tested  for  radioactivity  by  Bradley'  in  1922.  At  that  time, 
with  the  top  valve  closed  and  the  valve  in  the  S-inch  horizontal  pipe 
wide  open,  the  steam  gauge  at  the  well  showed  60  poimds  pressure. 
With  both  valves  closed  the  gauge  registered  70  pounds.  A  Bro-mi 
expansion  pyrometer  indicated  a  temperature  of  530"  F.  within  the 
chamber  of  the  top  gate-valve  while  discharging  wide  open. 

The  encouraging  results  led  to  the  organization  of  the  Geysers  Devel- 
opment Company,  which  now  owns  several  thousands  acres,  including 
"The  Geysers'  proper,  located  about  the  center  of  the  'heat  belt,'  the 
Little  Geysers,  at  the  eastern  end  of  the  belt,  and  practically  all  of  the 
adjoining  area  showing  thermal  activity.  This  heat  belt  extends  for 
six  miles  along  the  main  canyon  and  steam  is  in  visible  evidence  at  five 
distinct  localities. 


'Bradley,  Walter  W.   (op.  cit.). 
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Development  of  Natural  Steam  Wells  for  Power  Purposes 
at  'The  Geysers.' 

The  -work  carried  on  by  the  Geysers  Development  Company  for  this 
moist  Timisual  project  (the  only  one  known  outside  of  that  at  Lardereilo, 
Italy)  is  described  in  a  paper  by  3ilr.  J.  D.  Galloway^,  consulting  engi- 
neer for  the  Company.  Mr.  Galloway  kindly  permitted  the  writer  fall 
u,se  of  his  manu-script  in  preparing  the  following  notes: 

Geology. 

A  geologic  reconnaissance  was  made  by  Mr.  L.  C.  Deeias,  geologist. 

Mr.  Decius  eoneeives  the  canyon  of  Sulphur  Creek  to  be  a  major  fault 
•r-rtendiag  for  many  miles  southeastward,  and  the  reason  for  the  exist- 
ence of  the  fumeroles  and  hot  sprin2rs  at  The  Geysers  to  be  a  weakened 
fractured  zone  or  fault  through  which  both  magraatie  and  meteoric 
waters  find  their  way  to  the  surface;  the  magmatie  waters  from  the 
^arth"s  centrosphere  and  the  meteoric  waters  from  a  maximum  depth 
if  6i  miles  to  which  they  may  possibly  percolate  downward.  HLs  eon- 
rlusion  is  that  the  fumeroles  have  their  origin  in  the  molten  mass  of 
the  earth's  mairma.  the  heat  being  transmitted  to  the  surface  by  steam 
and  other  vapors  escaping  through  the  fractured  fault  zone,  and  that 
there  is  no  reason  to  expect  the  cessation  of  the  escape  of  the  magmatie 
vapors. 

The  Wells. 

Well  Xo.  1  was  commenced  in  1^22  and  completed  to  it-s  final  depth 
of  204  feet  in  September  of  that  vear.  Well  Xo.  2  was  started  October 
17,  1922.  and  completed  to  a  depth  of  ;i20  feet  on  July  20.  1923.  Well 
Xo.  3  was  begun  in  the  summer  of  1924  and  was  down  150  feet  when 
work  was  .stopped.  Wells  Xo.  1  and  Xo.  2  are  eased  with  8-inch 
casing.  The  fir.st  three  wells  were  drilled  with  a  light  KeA'stone  chum- 
drill  rig.  The  steam  coming  into  the  wells  during  drilling  was  eon- 
trolled  by  a  stream  of  cold  water  poured  into  the  welL  This  water 
was  blown  out  of  the  wells  at  intervals  of  half  an  hour  or  so  by  the 
geyser  action  of  the  .steam. 

In  May.  1924.  Mr.  GaUoway  made  tests  of  the  amount  of  steam 
coming  from  wells  Xo.  1  and  Xo.  2  by  steam  flow  meters.  The  static 
pressure  on  these  two  wells  was  then  62  pounds  per  square  inch.  Their 
flow  warranted  the  drilling  of  more  wells  to  prove  the  extent  of  th'e 
^team  area,  and  arrangements  were  made  by  the  company  with  the 
Diamond  Drill  Contracting  Company  to  drill  more  test  wells.  A  rotary 
•irill  rig  with  .special  arrangement  for  control  of  the  steam  pressure 
by  circulating  water  was  installed  and  during  the  first  seven  months 
of  192-5  five  wells  of  the  later  .series  of  tests,  Xo.  4.  Xo.  5.  Xo.  6.  Xo.  7 
end  Xo.  8  were  drilled. 

The  first  four  wells  in  this  series  are  of  the  same  size  and  type  and 
are  distributed  over  an  area  about  550  feet  long.  An  open  hole  is 
TiTst  drilled  through  the  overburden  and  into  rock  as  far  as  possible. 
Into  this  hole  a  ten-inch  wrought -steel  easing  is  .set  and  the  space 
hietween  ca.sing  and  the  walls  of  the  hole  filled  with  portland  cement 
iTout.  After  the  cement  is  set,  the  hole  is  drilled  deeper  into  the  rock 
until  the  flow  of  steam  is  good  and  then  an  in.side  eight-inch  wrought- 

^  CiTiJ  Etogiaeer,  FirBt  Xational  Bank  Bldg.,  Saa  FraaiciBeo. 


34G 


REPORT  OF  STATE  JITXERALOGIST. 


SAN    FRANCISCO    FIELD    DIVISION. 


347 


steam  well  No.  5  discharging.     The  Geysers,  Sonoma  County. 
Photo  by  courtesy  of  J.  D.  Galloway. 
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Distant  view  of  steam  wells  at  The  Geysers.  looking 
across  Big  Sulphur  Creek  Caiion  from  the  Hotel.  Taken 
in  August  and  with  wells  discharging  into  the  ground  to 
muffle  the  roar  of  escaping  steam. 
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steel  casing  inserted  and  the  space  between  the  two  casings  is  filled 
with  cement  grout  whieli  is  allowed  to  set.  After  this  the  well  is 
drilled  as  an  open  hole  deeper  into  tlie  ground.  The  following  is  a 
tabulated  statement  of  the  conditions  of  wells  No.  4,  No.  5,  No.  6, 
and  No.  7,  with  some  figures  for  No.  S  now  drilling: 

Table  No.  1. 

No.  4  No.  5  No.  6  No.  7              No.  S 

Deptli  of  10"  casing 153'  91'            S3'  103'            08'          (15") 

Depth  of    8"  ca.sing 256'  203'  208'  170'         100'         (12") 

Depth  to  bottom  of  well 451'  416'  487'  483' 

The  successful  results  of  these  wells  led  to  plans  for  drilling  larger 
wells,  and  it  will  be  noted  that  well  No.  8  has  a  15"  outside'  casing 
and  a  12"  inside  casing.    This  latter  well  is  not  yet  completed. 

In  drilling  the  wells,  the  incoming  steam  is  condensed  by  a  stream 
of  cold  water  pumped  down  to  the  bottom  of  the  well  through  the 
interior  hole  of  the  drill  stem.  The  water  is  sent  down  under  pressures 
up  to  250  lbs.  per  square  inch  and  under  the  pressure  rises  to  the  top 
of  the  well  outside  the  drill  stem  and  flows  off  through  a  side  vent.  A 
point  is  reached  when  the  cold  water  sent  down  comes  back  heated  to 
near  the  boiling  point  and  this  indicates  about  the  depth  required. 
All  openings  on  the  well  are  then  closed  and  the  drill  removed.  When 
all  is  clear,  a  valve  at  the  top  is  opened  and  the  hot  water  is  blown 
from  tlie  well  by  the  geyser  action.  Rocks  and  dust  are  also  blown 
out  and  it  takes  a  week  or  so  before  the  discharge  clears  tlie  passages. 

The  hardness  of  the  rock  varies  greatly.  The  drill  often  encounters 
fissures  or  fumaroles  in  its  passage  downward  and  these  underground 
fumaroles  indicate. the  presence  of  steam. 

The  wells  are  very  spectacular,  especially  in  cold  weather  when  the 
steam  can  be  seen  rising  to  a  heisiht  of  500  feet  or  more.  The  steam 
escapes  with  a  deafening  roar  from  the  wells  when  blowing  off  and  for 
this  reason  must  be  diverted  into  the  ground  in  order  to  muffie  the 
sound,  so  that  the  drillers  may  work. 

Characteristics. 

The  steam  pressure,  wells  closed,  varies,  and  the  same  is  true  of  the 
quantity  of  steam  discharged  under  different  pressures.  In  the  case 
of  wells  No.  G  and  No.  7,  the  wells  have  not  been  closed  long  enough  to 
indicate  the  maximum  pressure,  but  it  is  believed  that  it  will  reach  300 
pounds  to  the  square  inch.  After  well  No.  6  was  brought  in  with  an 
initial  closed  pressure  of  about  250  pounds,  the  static  pressure  in  other 
wells  has  become  greater.    The  following  table  indicates  this : 


Table 

No.  2. 

No.  1 

No.  2 

No.  4 

No.  5 

No.  G 

No.  7 

11). 

lb. 

lb. 

lb. 

lb. 

lb. 

04 

07 

82 

143 

240 

19S 

07.5 

07.5 

107 

211 

270 

,  

Initial  static  pressure 04 

Static  pressure,  September 

The  data  for  No.  7  are  not  complete,  as  there  was  no  provision  for 
allowing  the  large  valves  to  be  operated  under  the  anticipated  pressures. 
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Steam  Well  Xo.  G  in  foreground  discharging.  Derrick  over  ^\  .  :i  N  '  hi 
center.  Well  No.  5  in  background  discharging.  Derrick  over  Well  No.  s  in 
background.  The  Geysers,  Sonoma  County.  Photo  by  courtesy  of  J.  D. 
Galloway. 
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Tests. 

Xumerous  tests  of  the  quantity  of  steam  flowing  from  the  wells 
hii\-e  been  made.  Steel  discs  ^V"  thick  with  circular  openings  of 
difi'erent  diameters  are  clamped  between  flanges  and  the  steam  allowed 
to  escape  until  such  time  as  the  pressure  becomes  constant  for  each  disc. 
The  edge  of  the  opening  in  the  disc  is  rounded  to  a  knife  edge  from 
which  the  diameter  is  measured.  Pressures  are  read  by  calibrated  test 
gauges  on  a  pipe  tapped  into  the  well  casing  a  few  feet  below  the  orifice 
aud  the  quantity  of  steam  flowing  determined  by  Napier's  formula. 
The  tests  for  quantity  of  steam  made  with  disc  openings  of  different 
diameters  with  resulting  different  pressures  give  a  series  of  data  for 
eacli  well  that  may  be  platted  as  a  curve. 

In  making  the  tests  for  quantity  of  steam,  it  was  endeavored  to  have 
the  measurements  taken  after  the  well  had  been  discharging  for  some 
time  under  jiressures  and  conditions  that  would  approximate  those  of 
an  operating  steam  plant.  There  is  a  cumulative  effect  when  the  wells 
are  closed  for  a  period  and  the  steam  seems  to  fill  crevices  in  the  earth. 
When  opened,  if  readings  are  taken  immediately,  a  greater  quantity  of 
steam  is  indicated  than  when  the  well  has  blown  off  for  a  period.  The 
data  on  well  No.  4,  seems  to  be  a  case  in  point,  but  the  similar  change 
in  well  No.  ;i  is  not  of  the  same  order.  Since  No.  5  was  opened  there 
has  been  a  steady  increase  in  pressures  and  in  quantity  of  steam 
produced. 

A  considerable  difference  in  quantity  and  pressure  of  steam  is  found 
in  the  different  wells.  No.  1  and  No.  2,  which  are  some  distance  from 
the  others  and  not  so  deep,  stand  at  62  pounds  gauge  pressure  when 
closed.  These  wells  are  close  together  and  undoubtedly  connected. 
Wells  No.  -t.  No.  5,  No.  6  and  No.  7,  driven  under  supervision  of  Mr. 
Galloway  in  192.5,  show  wide  differences.  No.  4,  No.  6  and  No.  5  lie 
in  a  straight  line  in  the  order  named,  the  distance  between  No.  4  and 
No.  6  being  275  feet  and  between  No.  5  and  No.  6  the  same ;  No.  6 
being  midway  between  No.  4  and  No.  5.  The  maximum  static  pressure 
for  No.  4  is  111  pounds;  of  No.  6,  276  pounds,  and  of  No.  5,  210  pounds. 
It  is  probable  that  if  No.  4  were  drilled  deeper  it  would  deliver  greater 
quantities  of  steam  and  register  greater  pressures.  Well  No.  7,  160 
feet  di.stant  from  No.  6  at  right  angles  to  the  line  of  the  other  wells, 
is  somewhat  larger  than  No.  6  and  it  is  thought  the  static  pressure  of 
this  well  will  reach  300  pounds.  The  highest  yet  reached  is  276  pounds 
ill  No.  6.  After  the'  wells  have  been  open  for  a  time,  and  are  then 
closed,  the  pressure  rises  rapidly.  No.  6,  opened  for  several  weeks  and 
discharging  at  about  150  pounds,  rose  to  270  pounds  pressvire  in  fifty 
minutes.  However,  after  a  well  has  been  open,  it  takes  several  days  to 
linild  up  to  the  highest  pressure  recorded. 

In  practice,  since  the  wells  must  deliver  steam  into  a  common  header, 
the  ((uanfity  of  steam  from  each  well  will  vary.  If  seventy-five  pounds 
hcadei-  iii-essure  be'  assumed,  then  the  four  wells  described  will  deliver 
the  following  quantities  of  steam  per  hour : 

■R'ell  No.  4 7,.50O  lb. 

Well  No.  5 .52,000  lb. 

Well  No.  6 as.OOO  lb. 

Well  No.  7 40,000  lb. 

Total 137,500  lb. 
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With  a  water  rate  of  27.5  lb.  per  kilowatt-liour,  condensing,  these 
four  wells  represent  a  switchboard  delivery  of  4500  kw.,  after  allowing 
10%  losses  in  steam  in  transmission.  Each  well  on  the  average  will 
thus  deliver  about  1000  kilowatts. 

It  will  be  noted  that  all  the  pressures  given  are  gauge  pressures. 

The  question  might  be  asked  why  the  wells  are  not  drilled  deeper,  as 
the  higher  pressures  and  larger  quantities  are  found  at  the  lower  limits 
of  the  wells.  It  can  be  answered  that  pressures  up  to  2'50  pounds  and 
300  pounds  are  high  pressures.  However,  the  principal  reason  for  not 
going  deeper  is  found  in  the  nature  of  the  ground  through  which  the 
wells  are  drilled.  It  is  naturallj'  porous  as  shown  by  the  surface  vents. 
As  the  wells  are  only  cased  to  a  depth  of  about  200  feet,  the  higher 
pressure  steam  from  the  lower  depths  is  brought  iu  contact  with  existing 
fumaroles  of  the  upper  rocks,  and  it  might  tend  to  open  up  an  escape 
through  .some  fissure  in  the  upper  rocks.  Again,  the  seal  of  the  casing 
against  the  rock  is  not  absolute,  and  there  is  danger  of  blowing  out 
alongside  of  the  casing  or  of  blowing  out  the  entire  casing ;  such  acci- 
dents having  occurred  in  oil  wells  subject  to  high  gas  pressure.  For 
these  reasons  it  is  believed  that  300  pounds  gauge  pressure  is  as  high 
as  should  be  developed. 

Gases. 

From  the  exi)erience  gained  at  the  steam  wells  at  Larderello,  Italy, 
it  was  anticipated  that  gases  other  than  steam  would  be  found  mingled 
with  the  steam.  There  are  numerous  gases  in  the  surface  strata,  but 
the  steam  from  the  wells  shows  a  smaller  percentage  of  gases  than 
at  Larderello.  Tests  of  gases  from  Wells  No.  1,  No.  2,  No.  3,  and  No.  4 
have  been  made  and  the  results  are  given  in  tlie  following  table: 

Table  No.  3. 

Analysis   of  Steam. 

(Per  cent  by  volume.) 

Well  No.  1     Well  No.  2     Well  No.  -I     Well  No.  5 
XoncouUenslble  gas —  Percent         Percent         Percent         Percent 

1st  test 1.47  1.13  0.82  0.70 

2d  test IAS  I.IG  O.Sl  0.69 

Average 1.4.5  1.14  0.82  0.70 


I 


Analysis  of  Noncondcns'Me  Gas. 
(Per  cent  by  volume.) 

Percent  Percent 

Ammonia   (NHa)    Trace  Trace 

Hydrogen  sulphide    (H.S)    2.60  2.70 

Carbon  dioxide   (CO,) Oli.ftO  67.30 

Unsaturated  hydrocarbons Nil  Nil 

Oxygen    (O,)    0.20  0.30 

Hydrogen  (H,) 13.80  13.1 

Carbon   monoxide    (CO)    Nil  Nil 

Metliane    (CH.)    11..S0  11.10 

Ethane   (C.He) 0.50  1.10 

Nitrogen    (N,)*   4.50  4.40 

100.00  100.00 
*  Including  inert  soluble  gases,  if  present. 


Per  cent 

Per  cent 

Trace 

Trace 

2.S0 

2.80 

07.20 

6S.20 

Nil 

Nil 

0.30 

0.20 

12.60 

12.20 

Nil 

Nil 

11.70 

12.10 

0.60 

0.70 

4.S0 

3.S0 
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Analysis  of  Condensed  Water. 

(Volumes  of  gas  per  100  volumes  of  water.) 

Ammonia   (NHs)    ll.S                13.4  17.9                16.8 

Hydrogen  sulphide    (H,S)    3.4                 3.4  4.7                  4.2 

Carbon  dioxide  (CO,)   14.9                15.0  15.2                15.1 

Total  dissolved  gases 30.1                31.8  37.8                36.1 

Analysis  of  Steam. 

(Per  cent  by  volume.) 

Per  cent        Per  cent         Per  cent        Per  cent 

Xoncondensible  gases 1.45                1.14  0.81               0.70 

Soluble  gases 0.02               O.03  0.03               0.03 

Steam  (by  difference)   98.53             98.83  99.16             99.27 


100.00  100.00  100.00  100.00 

A  question  also  arises  as  to  the  effect  of  these  non-condeusible  gases 
in  a  condenser  or  to  their  effect  upon  a  turbine  if  they  are  not  removed. 
At  Larderello,  the  plan  at  first  adopted  was  to  regenerate  pure  steam, 
using  the  natural  steam  in  boilers,  but  the  deterioration  of  the  regen- 
erative boilers  was  rapid.  Later  a  degasifier  was  adopted  which  seems 
to  have  been  more  successful.  At  The  Geysers  some  tests  have  been 
made  on  turbine  blades  of  different  metals  and  a  small  turbo-generator 
set  containing  blades  of  different  metals  has  been  operated  on  natural 
steam  from  Well  No.  6.  The  engines  of  the  drilling  rig  have  used  the 
steam  for  nine  months  with  no  trace  of  corrosion.  So  far  the  tests 
indicate  that  a  metal  for  turbine  blades  can  be  made  which  the  gases 
will  not  attack.  It  is  to  be  noted  in  this  connection  that  copper  or 
alloys  containing  copper  are  quickly  eaten  away  by  the  gases. 

The'  problem  of  developing  a  steam  plant  at  The  Geysers  has  been 
considered  and  estimates  prepared  for  condensing  and  non-condensing 
plants.  If  a  condensing  plant  is  used,  cooling  towers  are  necessary, 
as  the  flow  of  the  stream  in  summer  is  not  sufficient  for  the  condensers. 
There  seems  to  be  no  doubt  that  the  problem  presented  by  the  non- 
eondensible  gases  can  be  solved.  The  development  of  steam  at  high 
pressures  from  the  ground  by  wells  is  an  unqualified  success,  and  the 
extent  of  the  territory  gives  promise  of  a  large  development. 

Bibl:  State  Mineralogist's  Reports  IV,  p.  182;  VI,  Pt.  I,  p.  75; 
VIII,  p.  635;  X,  pp.  672-675;  XII,  p.  347;  XIII,  p.  521;  XIV, 
pp.  338-341;  U.  S.  Geol.  Survev  Mon.  XIII,  p.  377;  Bidl.  32, 
pp.  204,  206;  Water  Supply  Paper,  338,  pp.  83-88;  Anderson, 
Winslow  (op.  cit.)  ;  Geol.  Survey  of  Cal.  Geology,  Vol.  1.  Gallo- 
way, J.  D.,  Paper. 

Wall  Spring.  This  is  a  magnesia  spring  in  Sec.  30,  T.  8  N.,  R.  9  W., 
northeast  of  Hilton. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  341;  IT.  S.  Geol.  Survey 
Water  Supply  Paper  338,  p.  257. 

In  addition  to  the  above,  there'  are  a  number  of  .small  locally  known 
warm  and  cold  sulphur  and  magnesium  springs  of  no  economic  impor- 
tance at  various  localities  in  the  county. 

Bibl:  State  Mineralpgist 's  Report  XIV,  p.  341;  U.  S.  Geol. 
Survey  Water  Supply  Paper  338,  pp.  114,  258. 
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NATURAL    GAS. 

At  several  places  in  the  ricinity  of  Geyserville,  in  the  valleys  of 
Sonoma  and  Petaluma  creeks,  at  Skaggs  Springs,  and  in  the  Petaluma 
district,  where  drilling  for  oil  is  now  going  on,  more  or  le'ss  natural 
gas  has  been  encountered  in  well-boring  operations.  There  is  no 
commercial  production,  although  there  is  probably  enough  going  to 
waste  at  Witt  and  Associates  oil  well  in  the  Petaluma  district  to  supply 
gas  for  drilling  operations  at  one  of  the  other  wells,  if  a  pipe  line  was 
put  in.     (See  Petroleum.) 

PETROLEUM. 

The  possibilities  of  oil  production  in  Sonoma  County  are  discussed 
by  Vander  Leek^  in  Bulletin  89,  pp.  36-38.  The  evidences  as  to  petro- 
leum are  stated  as  follows: 

"On  the  Ducker  ranch,  three  and  one-half  miles  east  of  Petaluma  and  one  and 
one-half  miles  east  of  the  old  adobe  fort,  in  the  bottom  of  a  small  can.von.  there  ure 
seepages  of  a  heav.v  black  asphaltic  oil  in  the  blue  sands  of  the  San  Pablo  forma- 
tion. These  beds  are  apparentl,y  dipping  at  an  angle  of  about  40°  to  the  southeast. 
About  1909  four  wells  were  drilled  on  the  mesa  just  above  the  seepages.  The 
Ramona  Oil  Company  drilled  three  of  the  wells  and  the  Petaluma  Home  Oil 
Company,  one  well.  These  holes  have  now  been  abandoned.  Well  No.  1  of  the 
Ramona  Oil  Company  was  drilled  in  blue  clay  and  brown  sand  to  a  depth  of  800 
feet,  where  it  is  claimed  that  gas  was  struck,  which  had  a  pressure  of  217  pounds 
and  a  flow  of  090,000  cubic  feet  per  24  hours.  The  well,  however,  soon  clogged 
up  and  the  flow  ceased. 

"Well  No.  2  was  drilled  to  a  depth  of  910  feet,  logging  oil  sands  at  335  to  400 
feet.     In  none  of  these  wells,  however,  was  oil  obtained  in  commercial  quantities." 

Undisma.yed  by  the  failure  of  these  wells  to  produce,  renewed 
efforts  have  been  made  during  the  past  few  years,  and  a  small  produc- 
tion of  oil  is  now  being  obtained  in  the  Petaluma  district.  From 
January,  1922,  to  July  31,  1926,  the  following  notices  of  intention  to 
drill  in  Sonoma  County,  were  filed  with  the  Department  of  Petroleum 
and  Gas  of  the  State  Mining  Bureau : 

Location  Well 

Year.              Company.                                                                     Sec.  T.  R.  No. 

1922     Sage  and  Olson Miller  Ranch 1 

1922  Sage  and  Olson Shoults  Ranch 1 

1923  Beach  and  Landini ,   4-  9-  9 1 

ir>f»o     Tr.a        m   -n-  ii  1  Ducker  Ranch 

1923     Edgar  T.  AAallace ■ I     -   i.  C  1 

1923     Alexander  Valley  Oil  Co -_-10-  9 1 

1923     Skaggs  Springs  Oil  &  Gas  Co.,  Ine 24-10-11 1 

1923  Skaggs  Springs  Oil  &  Gas  Co.,  Inc 24-10-11 2 

1924  Alexander  Valley  Oil  Co 8-  9-  8 2 

1924     Herbert  N.  Witt -  5-  6 2 

1926     O.  F.  W.  Drilling  Co.,  Inc -  .5-  6 1 

1926     Shell  Co fLot27Rancho 

,1.    Petaluma,    Murphy     1 

The  last  three  are  the  only  ones  now  active. 

The  Herbert  N.  Witt  notice  was  filed  in  August,  192-4,  and  in  the, 
latter  part  of  1925  H.  N.  Witt  and  associates  completed  and  broaght 
in  their  well  on  the  Ducker  Ranch  with  an  initial  flow  of  19°  Be. 
gravity  oil  at  the  rate  of  about  20  barrels  per  day.  This  output 
declined  rapidly,  however,  to  about  one-half  the  initial  flow.    The  well 

Petroleum   Resources   of   California,   Cal.   State  Mining 


•■™*'  W  luliiey ,  J.  "i)..  GedT.  Su*T.  of  Cai;,  Geology,  ■T^TrXp.  S9    1S65 
•Raymond,  R.  W.,  Min.  Res.  West  of  the  Rocky  Mts.,  1874,  p.  30. 


"Whitney,  J.  T>.,  GcnI.   Surv.  of  Cal.,  Geology,  Vol.  I, 
■Raymond,  R.  W.,  Min.  Res.  West  of  the  Rocky  Mts.,  1 
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is  now  on  the  pump  and  five  to  seven  barrels  per  day  are  being- 
recovered.  The  so-called  Witt  sand  from  which  this  oil  is  obtained 
was  struck  at  a  depth  of  967  feet.  This  showing,  which  is  one  of  the 
best  so  far  developed  in  the  northern  counties,  created  considerable 
interest,  and  leasing  of  the  surrounding  territory  and  drilling  by 
other  operators  soon  began.  At  the  present  time  the  O.  F.  W.  Drilling 
Co.,  Inc.,  is  putting  down  a  well,  and  the  Shell  Company  is  also 
drilling  a  test  well,  which  will  proliably  be  a  deep  test  to  determine  if 
there  are  other  more  productive  sands  below  the  Witt  sand.  The 
accompanying  map^  of  the  district  shows  the  various  leases  and  the 
location  of  wells  now  producing  or  drilling.  The  showing  so  far  is 
encouraging,  but  the  extent  and  productivity  of  the  area  is  still  unde- 
termined. Aside  from  the  three  operators  named  no  activity  is  going 
on  at  this  time  at  the  other  locations  for  which  permits  to  drill  have 
been  issued. 

QUICKSILVER. 

There  is  little  that  can  be  added  to  the  detailed  report  on  the  quick- 
silver mines  and  resources  of  Sonoma  County,  contained  in  Bulletin 
Xo.  78  of  the  State  Mining  Bureau  by  Bradley-,  published  in  1918. 

Bradley  describes  the  geology  and  ore  occurrences  in  various  parts 
of  the  county,  lists  all  the  mines,  records  their  development  and  possi- 
bilities, and  describes  their  metallurgical  practice.  His  report  also 
contains  a  geological  map  of  the  quicksilver  district  and  a  bibliography 
of  publications  referring  to  each  individual  mine  and  to  the  general 
sub.ject  in  all  its  phases. 

Quoting  from  the  introductory  chapter  on  Sonoma  County's  mines, 
Bradley  says: 

"The  Sonoma  County  quicksilver  depo.sits.  particnlarl.v  those  of  the  Pine  Flat 
district,  are  among  the  oldest  known  in  the  state.  The.v  var.v  in  character  froni 
the  ordinar.v,  mainly  cinnabar-bearing  ores,  and  the  le.ss  common  meta-cinnabarite, 
to  the  purely  native  mercury  type  as  in  the  Rattlesnake  and  the  Socrates.  This 
last  named  group  is  found  in  the  Pine  Flat  district,  southeast  of  The  Geysers ;  and 
has  proved  so  far  the  most  difficult  to  handle  both  from  a  mining  and  a  metallur- 
gical standpoint. 

"Prospecting  and  exploitation  of  the  Pine  Flat  belt  of  deposits  began  in  the  early 
sixties  and  in  18G1  some  33.000  feet  of  claims  had  been  located  ou  it".  Among  the 
claims  being  worked  in  that  year  were  the  Cincinnati,  Dead  Broke,  Pittsburg, 
Pioneer  (later  renamed  Socrates),  and  Denver.  Though  small  amounts  of  quick- 
silver were  produced  by  a  retort  from  the  Pioneer's  native  mercury  ore,  the  result 
was  not  profitable  from  a  pecuniary  standpoint.  The  first  definitely  recorded  output 
of  quii'ksLlver  in  the  county  was  from  the  Sonoma  mine  in  the  same  district 
in  1873*. 

"With  the  exception  of  the  Great  Eastern  lode  which  is  isolated  from  the  other 
quicksilver  deposits  of  this  section  of  the  state,  the  quicksUver  mines  of  Sonoma 
County  are  located  at  the  western  end  of  what  is  known  as  the  Mayacmas  District, 
the  general  geology  of  which  is  described  in  a  preceding  section  of  the  present 
report.  The  Cloverdale  is  the  westernmost  mine  on  this  belt.  The  ore-bearing 
zone,  which  strikes  southeast  in  the  Cloverdale  turns  abruptly  to  the  south  at  the 
Squaw  and  Buckeye  claims,  crossing  to  the  opposite  side  of  Big  Sulphur  Creek ; 
then  turning  again  runs  south  of  east  through  the  Esperanza  mine,  passing  to  the 
south  of  The  Geysers,  and  continuing  southeasterly  through  the  Socrates  mine  in 
the  Pine  Flat  section.  In  the  Cloverdale,  the  dip  is  northeast  at  about  70°,  east 
at  the  Bucke.ve,  and  southwest  at  the  Socrates.    While  native  mercury  is  a  charaeter- 


'  Map  supplied  through  the  courtesj-  of  Sonoma  County  Land  Title  Co..  Santa  Rosa. 
Lease  data  furnished  b.v  Mr.  J.  I.  Jewell,  Santa  Rosa. 

-  Bradley,    Walter   W.,    Quicksilver   Resources    of    California,    State    Mining   Bureau 
Bull.  78,  191S. 

'Whitnev,  J.  D..  Geol.   Sur\-.   of  Cal.,  Geolog>-,  Vol.  I.  p.  S9.  1865. 
'Raymond,  R.  W.,  Min.  Res.  West  of  the  Rocky  Mts.,  1874,  p.  30. 
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istic   in   the   sontheastem   part   of   this   zone,   none   is   foond   in    it   north   of   Big 
Snlphur  Creek. 

"As  wiU  be  noted  from  the  table  of  prodaction.  there  have  been  two  principal 
periods  of  actiTitv  in  the  yield  of  quicksilver  from  Sonoma  County  mines  previous 
to  the  present  one,  1S74  to  1SS3  and  18SS  to  1906.  From  18S2  to  1894,  the  Great 
Eastern  mine  was  the  only  producer." 

The  total  recorded  prodaction  of  the  county  has  been  close  to  75,000 
flasks,  valued  at  approximately  $3,500,000. 

Bulletin  Xo.  78  is  still  available  and  no  attempt  will  be  made  at  this 
time  to  give  a  comprehensive  report  on  the  quicksilver  industry,  partly 
because  it  is  now  dormant,  and  also  because  it  would  be  a  needless 
repetition  of  existing  data.  So  far  as  the  writer  could  learn,  there  is 
not  at  the  present  time  a  single  producing  property  in  the  county. 
The  most  recent  output  came  from  the  Cloverdale  mine,  but  this  mine 
shut  down  in  September.  1925.  There  have  been  rumors  of  the 
re-opening  of  some  of  the  properties,  but  so  far  no  actual  work  has 
been  started.  A  few  of  the  more  important  properties  will  be  briefly 
mentioned. 

Buckeye  Mine.  Owner,  C.  A.  Baumeister.  Cloverdale.  Located  in 
Sees.  3  and  4,  T.  11  N..  K.  9  W.;  adjoins  the  CToverdale  Mine. 

Cloverdale  Mine.  Last  operated  by  Baleh  and  Gould.  Idle  since 
September,  1925.  Subsequent  to  the  publication  of  Bulletin  Xo.  78, 
the  "Western  Mercury  Company,  former  owners,  installed  a  rotary 
reduction  furnace.  A  description  of  the  eqtiipment  installed  and  its 
operation  is  given  in  State  ilineralogist 's  Report  XYII.  pp.  2-50-252. 

Culver-Baer  Mine.  Owned  by  the  Cnlver-Baer  Mining  Company, 
C.  E.  Humbert,  president,  Cloverdale.  A  former  good  producer.  Has 
been  idle  since  1919. 

Great  Eastern  Mine.  Owned  by  Great  Eastern  Quicksilver  Mining 
Company,  George  Roeth,  president.  4-50  Mountain  Avenue.  Oakland. 
This  mine  is  credited  with  the  production  of  the  greater  portion  of  the 
output  of  the  entire  county.  The  mine  is  in  Sec.  16.  T.  8  X..  R.  10  W.. 
four  miles  northeast  of  Guerneville.    It  has  not  been  worked  since  1919. 

Xew  Sonoma  Mine.  Property  consists  of  a  group  of  claims  in  the 
Pine  Flat  district  in  Sees.  4  and  5,  T.  10  X..  R^.  8  W.  Owned  by  the 
Xew  Sonoma  Quicksilver  Mining  Co..  Inc.  There  has  been  some 
litigation  over  title  to  the  claims.    Idle. 

Rattlesnake  Mine.  In  Sec.  31,  T.  11  X..  R.  S  W.  Xative  metal 
occurs  in  the  ore  at  this  proi>erty.    Idle. 

Socrates  Mine.  At  the  comer  of  Sees.  32  and  33,  T.  11  X.,  and 
Sees.  4  and  5.  T.  10  X..  R.  8  W.,  in  the  Pine  Flat  district.  The  mine 
is  equipped  with  a  Scott  furnace  and  has  made  considerable  produc- 
tion. Much  native  metal  occurred  here,  especially  in  the  upper  levels. 
Shut  down  in  1919. 

Bibl:  State  ilineraloarist  s  Reports  I.  p.  26:  FT.  pp.  338-344;  VI, 
Pt.  n.  pp.  72-73 :  VIIL  pp.  632-633 :  X.  p.  675 ;  XI.  pp.  460-461; 
Xn.  p.  371 :  XIII,  pp.  602-603 ;  XIY.  pp.  316.  342-351 ;  XVH, 
pp.  250-2-52 :  Bull.  27 ;  BulL  78 ;  T.  S.  Geol.  Survey  Mon.  XHI ; 
Mineral  Resotirces,  various  years.  For  an  extended  bibliog- 
raphy, see  Bulletin  Xo.  78. 
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STONE  INDUSTRY. 

(CriLshed  rock,  sand  and  gravel.) 

These  materials,  and  in  former  years  paving  blocks,  designated  in 
the  trade'  'basalt  blocks,'  and  some  building  and  curb  stone  have  been 
one  of  Sonoma  County's  important  mineral  assets  for  many  years. 
The  majority  of  the  paving  blocks  used  in  street  work  in  the  cities  of 
the  state  have  come  from  quarries  in  this  county,  but  this  character 
of  paving  is  now  little  used,  and  many  of  the  quarries  have  been  closed 
down  for  the  past  ten  years  or  more. 

Most  of  the  rock,  particularly  along  the  ridge  above  Rineon  Valley, 
is  andesite.  though  it  grades  into  basalt,  and  in  other  places  to  trachyte. 

Although  the  output  of  paving  blocks  and  cut  stone  has  practically 
ceased,  there  has  been  an  increase  in  the  output  of  crushed  rock,  gravel 
and  sand,  and  the  stone  industry  continues  to  be  the  most  important 
contributor  to  the  mineral  output  of  the  county. 

More  than  fifty  quarries  are  listed  and  described  in  Report  XIV, 
1913-14,  although  many  of  them  were  idle  at  that  time.  A  description 
of  these  idle  properties  will  not  be  repeated  in  this  report,  but  the 
location  of  some  of  the  more  important  ones  will  be  given. 

Cloiotts  Bros.  Quarry.  (Grace  Bros.)  Located  one  and  one-hall" 
miles  northeast  of  Kenwood  station,  the  scai-red  side  of  the  hill  being 
plainly  visible  from  the  valley  near  Kenwood.  It  was  last  operated  by 
Grant,  Smith  &  Co.  in  1923,  who  supplied  rock  for  a  paving  contract. 
All  equipment  has  been  removed. 

Bibl:  State   Mineralogist's   Report    XII,    p.    397;    XIII,    p.    63."): 
XIV.  p.  355. 

Craig  Quarry.  On  a  low  rounded  ridge,  one  and  one-half  miles 
northeast  of  Penn  Grove.     Idle. 

FairvilJe  Quarry.  Near  Fairville  on  the  Northwestern  Pacific  Rail- 
road.    Idle. 

Gray  Quarry.  In  Sec.  6,  T.  7  N.,  R.  7  W.,  three  miles  northeast  of 
Santa  Rosa.    Idle. 

Hcin  Bros.  Basalt  Bock  Company  (formerly  Hein  Construction  Co.). 
Mark  Hein,  president;  G.  W.  Walters,  secretary;  home  office,  Peta- 
liima.  This  property  consists  of  20  acres  located  one  mile  south  of 
I'etaluma,  covering  a  deposit  of  hard  blue-gray  basalt  ad,iacent  to  the 
"Id  Petaluma  Rock  Quarry  but  operated  from  the  opposite  side  of  the 
ridge.  Production  of  crushed  rock  began  here  in  August,  1925.  The- 
((uarry  face  is  about  300  feet  above  sea  level,  but  the  finished  product 
is  delivered  to  barges  on  Petaluma  Creek  by  a  series  of  conveyors 
having  a  total  length  of  900  feet  with  four  drops.  The  last  section 
crosses  over  the  state  highway  and  Northwestern  Pacific  Railroad 
tracks.  Bunkers  are  provided  here  for  loading  railroad  cars.  Another 
bunker  discharges  to  trucks.  Outside  storage  is  also  provided.  On 
account  of  its  long  hillside  construction  feature,  few  elevators  are 
required. 

In  the  quarry  jack-hammer  drills  are  used,  with  down  holes.  The 
broken  rock  is  conveyed  by  a  drag-line  scraper  to  a  No.  13A  Telsmith 
gyratory  crusher.  The  crusher  discharge  falls  onto  a  24"  conveyor 
belt   which   delivers   to   a   scalper   screen   of   the   shaker   type,   which 
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removes  i"  material.  The  oversize  goes  to  another  screen  that  takes 
out  1"  material,  which  goes  by  20"  belt  to  the  stock  pile  or  by  the  long 
conveyor  system  to  the  loading  bunkers.  The  remaining  oversize  goes  to  a 
stock  pile  or  by  conveyor  belt  to  the  secondary  crushing  unit  which 
contains  one  No.  4  and  one  No.  2  Telsmiths  and  an  8'  by  20"  rotarj-^ 


General  view  looking  down  hill  along  line  of  screening  and  conveyor  units  at 
Hein  Bros.  Basalt  Rock  Company's  Plant,  Sonoma  County. 


Lower  end. 


Bros.   Basalt  Rock  Company' 


.^;    -.:„:-\vay  and  railroad,  Hein 
Plant,  Sonoma   County. 


screen  delivering  Y'  to  2i"  material  as  desired.  The'  discharge  goes 
to  a  bunker  or  onto  the  long  delivery  belt.  Praetieallj-  any  size  product 
desired  can  be  produced  and  delivered  to  stock  pile  or  loaded  direct 
to  barge,  railroad  ear  or  truck.  There  is  a  pumping  plant  at  the  slough 
for  washing.  The  entire  plant  is  driven  by  electric  power  furnished 
b.v  the  Pacific  Gas  and  Electric  Company ;  290  horsepower  being  used. 
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Ten  meii   are  employed,  two  in  the  quarry  and  eight   in  the  plant, 
which  has  a  capacity  of  400  tons  per  day. 

Helherg  Gravel  Plant,  Fred  Helberg,  Sehellville,  owner.  This 
plant  is  on  Sonoma  Creek,  one-quarter  mile  from  Scliellville  P.  0. 
Gravel  is  taken  from  the  creek  bed  ^\^th  a  drag-line  hoist,  using  a 


Sand  and  gravel  pumping  unit  at  Independent  Sand  and 
Gravel  Company's  Plant.  Sonoma  County. 


LeClaire  scraper.  It  is  screened  and  the  oversize  crushed  in  a  Tolsmith 
gyratory.  The  following  sizes  are  produced:  2"  to  1";  1"  to  -]"  and 
}"  to  dust.  All  of  the  material  is  washed  by  water  pumped  from  the 
creek.  Electric  power  is  used,  the  connected  load  being  53  Iiorsepower. 
Two  men,  with  the  owner,  operate  the  plant. 
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Magermann  Gravel  Pit.  This  is  a  small  plant  owned  by  Ed.  Hager- 
mann,  Schellville.  It  is  located  on  Sonoma  Creek,  one-quarter  mile 
from  ScheUville  P.  O.  Gravel  is  taken  from  the  creek  bed  and 
screened  to  various  sizes.    There  is  no  crushing  equipment. 

Hidchiiison  BancJi  Quarries.  Several  quarries  were  formerly  ope- 
rated on  this  property  east  of  Santa  Kosa. 

Bibl:  State  Mineralogist's  Keports  X,  p.  386:  XI.  p.  462:  XII. 
p.  396 ;  XIII,  p.  634 ;  XIY,  p.  356 ;  Bull.  38,  pp.  343,  344. 

Independent  Sand  and  Gravel  Co.  J.  P.  Grady,  president;  Frank 
Allers.  manager;  home  office.  ForestviUe.  The  plant  is  located  on 
the  Russian  Eiver.  one-half  mile  from  Green  TaUey  Station  and  about 
one  and  one-half  miles  from  Forestville.  Operations  began  ia  1921. 
The  system  used  here  differs  from  most  of  the  gravel  plants  in  that 
The  material  is  pumped  by  a  7-inch  centrifugal  pump  mounted  on  a 
barge  in  the  river  to  a  pit  on  the  shore  below  the  plant.  A  grizzly 
at  the  pump  discharge  throws  out  any  large  boulders.  A  clam-shell 
bucket  hoist  picks  up  tlie  sand  and  gravel  from  the  pit  and  lifts  it 
100  feet  to  the  screening  and  washing  plant  bin.  Revolving  screens  segre- 
gate the  material  into  sand,  ~"  to  ^"  and  oversize.  The  bunkers  discharge 
to  either  trucks  or  railroad  cars;  the  plant  being  on  a  spur  track  of 
the  Northwestern  Pacific  Railroad.  Electric-  power  is  used,  the  con- 
nected load  being  120  horsepower.     Three  men  are  employed. 

Laurent  Bros.  Quarry.  Laurent  Bros,  of  Kenwood  formerly  oper- 
ated the  Annabel  group  on  the  Hutchinson  Ranch  property. 

Laimdale  Quarry.     Three  miles  northwest  from  Kenwood.     Idle. 

Lounihos  Quarry.  A  deposit  of  trachj-te  tuff  in  Sec.  36.  T.  6  X.. 
R.  5  'W..  one  mUe  east  of  Agua  Caliente.  Stone  from  here  has  been 
used  for  curbings.  a  county  bridge  at  ScheUville  and  in  the  cemetery 
at  Sonoma.    Idle. 

McDonald  Banch  Quarriis.  The  quarries  on  this  property,  which 
are  among  the  oldest  in  the  county,  were  first  opened  by  McDonald  in 
ISSO.  Cut  stone,  many  millions  of  basalt  blocks  and  crushed  rock 
have  all  been  produced  here  in  the  past.  The  stone  was  used  in  the 
Xorthwestern  Pacific  depot.  St.  Rose  Church  (1900),  and  the  Carnegie 
Librai-y  fl903)  iia  Santa  Rosa.  The  property  is  two  miles  east  of 
Santa  Rosa  at  Baker  Siding. 

Bibl :  State  Mineralogist  s  Reports  VIII,  p.  635 ;  X,  p.  675 ;  XII. 
p.  396;  XIII.  p.  634:  XIV.  p.  358;  Bull.  38,  pp.  163.  343. 
344,  345. 

Melitta  Quarries.  A  group  of  ba.salt  quarries  one  mile  south  of 
I^Ielitta  and  five  miles  east  of  Santa  Rosa.    Idle. 

Mirabel  Gravel  Company.  Home  office.  Santa  Rosa.  This  company, 
which  has  a  lease  on  40  acres  covering  bed  and  bars  on  the  Russian 
River  one  mUe  from  Forestville.  began  the  production  of  'bank  run' 
and  screened  gravel  in  1921.  The  plant  is  on  a  spur  track  of  the 
Xorthwestern  Pacific  Railroad.  Equipment  consists  of  a  LeClaire 
di-ag-line  scraper,  delivering  to  a  hopper  which  discharges  on  to  a  belt 
conveyor  with  150'  centers  set  at  an  angle  and  discharging  to  a  bin 
at  the  top  of  the  screening  plant.    The  material  is  passed  through  two 
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revolving  screens  which  segregate  sand,  'pea'  gravel,  |"  to  :}",  and 
^"  to  2^"  gravel.  The  material  is  all  washed,  water  being  supplied 
by  a  four-inch  pump  through  500  feet  of  pipe.  The  bunkers  discharge 
to  railroad  ears  (spur  holds  eight  cars)  or  to  trucks.  'Bank  run' 
gravel  can  be'  loaded  direct  to  railroad  cars  at  the  rate  of  one  car  in 
35  minutes.  Electric  power  is  used  and  three  men  are  employed.  The 
plant  has  a  capacity  of  400  tons  per  day.  Operation  is  curtailed 
during  periods  of  high  water  in  the  river. 

Xorthwest.ern  Pacific  Railroad.  Has  a  quarry  in  the  Stony  Point 
section,  about  half  way  lietween  Sebastopol  and  Petaluma.  Operated 
intermittently  for  liallast  and  fills.  Stone  from  this  place  was  used 
as  early  as  1858  in  building  some  of  the  oldest  building.s  in  Petaluma 
and  in  the  construction  of  the  Carnegie  Library  in  1904. 


Gravel  screening  plant  of  Mirabel  Gravel  Compan>',  near  Forestville, 
Sonoma  County. 


Petaluma  Rock  Qunrrij.  A  basalt  rock  ([uarry,  first  opened  in  1864; 
last  operated  by  E.  B.  and  A.  L.  Stone  Co.  Is  in  Sec.  3.  T.  4  N.,  R. 
7  W.,  one  and  one-half  miles  south  of  Petaluma.    Idle  and  dismantled. 

Rincon  Exchange  Gravel  Pit.  This  is  a  small  gravel  plant  on  Santa 
Rosa  Creek,  two  miles  east  of  Santa  Rosa  on  the  Sonoma  highway.  Idle. 

Rohlar  Mining  Company.  Formerly  j^roduced  crushed  quartz  for 
chicken  grit  and  fines  for  plaster  work  and  sanding  from  a  quartz 
vein  in  serpentine  near  Roblar  Station  on  the  Petaluma  and  Santa 
Rosa  Electric  Railway.     The  property  is  idle. 

Bibl:  State  Mineralogist's  Report  XIV,  p.  363. 

Russian  River  Gravel  Company.  J.  P.  Grant,  Healdsburg,  owner. 
This  plant  is  on  a  gravel  bar  on  the  Russian  River,  one-quarter  mile 
east  of  Healdsburg.  The  plant  was  first  built  in  1906.  It  was 
enlarged  in  1911  and  again  in  1924.  The  material  is  now  excavated 
by  a  5-yard  drag-line  scraper,  which  delivers  the  gravel  to  a  revolving 
scalping   screen    above   the   crusher.      The   oversize   is   crushed.      The 
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material  from  this  primary  plant  is  then  hauled  in  side-tipping  cars 
by  a  Winsted  gasoline  locomotive  to  the  secondary  screening  and 
washing  plant  where  the  the  bunkers  are  situated.  This  unit  is  on  a 
spur  track  of  the  Xorthwestern  Pacific  Kailroad.  The  material  is 
washed  and  searearated  into  various  sizes  here.    There  is  bunker  storage 


Excavator  and  conveyor  to  crushing  unit.  Russian  River  Gravel  Company's 
Plant  at  Healdsburg.  Sonoma  County. 


i 


1 


for  1400  yards  of  'rock'  and  2000  yards  of  'sand'  which  can  be  taken 
up  by  belt  conveyor.  The  capacity  of  the  plant  is  11  to  14  railroad 
baUast  cars  per  day  of  screened  material.  Electric  power  is  used 
throughout.  Eight  men  are  employed.  The  gravel  is  composed  mainly 
of  quartz,  chert,  and  hard  sandstone. 

Bi])l :  State  ilineralogist's  Eeport  XIV,  pp.  363-364. 
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Schoclicn  Quarry.  Located  on  a  steep  hill  one-half  mile  north  of 
Sonoma,  and  first  opened  in  1876.  About  1888  an  average  of  100,000 
paving  blocks  per  month  were  being  shipped.  It  was  later  owned  by 
Xatomas  Company  of  California  and  Coast  Rock  and  Gravel  Co.   Idle. 

Bibl :  State  Mineralodst's  Reports  VIII,  p.  63.5;  XI,  p.  463 ;  XIT, 
p.  397;  XIII,  p.  635;  XIV,  p.  360;  BuU.  38,  p.  345. 


Plant   of   Sonoma   Gravel   Company,    on   Russian   River, 
near  Chianti,  Sonoma  County. 

Sonoma  Gravel  Company.  C.  R.  Powrie,  president;  L.  E.  Smead, 
secretary;  home  office,  Healdsburg.  This  company's  plant  is  located 
on  the  Russian  River  opposite  Chianti  Station  of  the  Northwestern 
Pacific  Railroad,  ten  miles  north  of  Healdsburg.  The  gravel  in  the 
river  and  bars  at  this  point  has  been  used  for  several  years  but  the 
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present  compauy  begau  operations  in  April,  1926.  The  propertv 
comprises  47  acres  covering  the  river  bed  and  gravel  bars.  Only  "a 
few  large  boulders  are  encountered. 

The  slack-line  excavating  system  is  used,  operating  from  a  mast  96 
feet  in  height.  The  bucket  dumps  into  a  bunker  from  which  the 
material  passes  to  a  revoh-ing  screen.  AH  over  2i"  goes  to  a  Gates 
Xo.  3  gyratory  in  closed  circiiit  with  the  screen.  The  2^"  and  under 
material  is  successively  screened  to  i"  to  dust :  ^"  to  ¥'.  I"  to  f " ; 
}"  to  2V'  sizes,  which  go  to  separate  bins  from  which  railroad  ears 
or  trucks  are  loaded.  There  is  no  outside  storage.  A  separate  drag- 
line hoist  loads  'river  run'  material  for  ballast  direct  to  railroad 
cars.  All  segregated  material  is  washed  by  water  pumped  from  the 
river.  Electric  power  is  used,  a  total  of  215  horsepower  being  required. 
Seven  men  are  employed. 

Stony  Point  Quarry.  W.  A.  Wilson.  Petaluma  Star  Koute,  owner. 
This  quarry  is  situated  in  the  Stony  Point  district,  one-quarter  mile 
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Crushed  rock  plant  at  Taylor  Rock  Quarry,  near  Santa  Rosa,  Sonoma  County. 

from  the  Petaliuna  and  Santa  Rosa  Electric  railway,  and  three  miles 
a  little  west  of  south  from  Cotati.  It  was  opened  in  1922.  The  rock 
s(i  far  taken  out  is  more  or  less  altered  and  in  places  vesicular,  but 
occasional  lenses  of  dark,  tough  basalt  are  encountered.  The  plant  is 
operated  intermittently  for  road  use.  After  shooting,  the  rock  is 
trammed  in  ordinary  mine  cars  to  the  crusher.  The  crusher  run  is 
elevated  to  a  bin  from  which  trucks  are  loaded.  Electric  power  is 
used  to  operate  the  crusher  and  elevator. 

Taylor  Gravel  Pit.  John  S.  Taylor,  owner.  Santa  Rosa.  A  drag- 
line excavator,  gravel  screening  and  washing  plant  is  operated  by 
ilr.  Taylor  on  Santa  Rosa  Creek,  two  miles  east  of  Santa  Rosa  on  the 
Sonoma  highway.  There  are  bunkers  for  both  fine  and  coarse  gravel 
of  various  sizes  from  which  trucks  are  loaded. 

Taylor  Bock  Quarry.  John  S.  Taylor,  owner,  Santa  Rosa.  This 
quarry  is  situated  in  tie  Melitta  section,   about  three  miles  east  of 
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Santa  Rosa.  Duriiig  the  past  year  two  new  faces  have  been  opened 
and  a  better  grade  rock — a  heavy  dark-colored  basalt — obtained.  The 
rock  is  trammed  to  the  crushing  and  screening  plant,  which  is  electri- 
cally operated.  The  primary  crusher  is  a  No.  5  Austin  gyratory, 
which  is  supplemented  by  two  smaller  gyratories.  All  standard  sizes 
of  crushed  rock  are  produced.  Bunkers  are  provided  for  loading 
trucks.  The  plant  was  temporarily  shut  down  at  the  time  of  visit,  but 
is  in  practically  continuous  operation. 

Titania  Quarry.    Two  miles  east  of  Santa  Rosa.    Idle. 

Bibl:  State  Mineralogist's  Reports  XII,   p.  396;  XIII,  p.  634; 
XIV,  p.  365;  Bull.  38,  pp.  163,  345. 


Native  sulphur  occurs  at  'The  Gey.sers, '  but  uo  commercial  produc- 
tion has  ever  been  made. 

LOS  ANGELES  FIELD  DIVISION. 

"SV.   BuRi.ixG  Tucker,  Mining  Engineer. 

On  account  of  unfinished  field  work,  there  is  no  report  from  the  Los 
Angeles  Division  in  this  issue. 
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OIL  FIELD  DE^:ELOPMEXT  OPERATIONS. 

By  D.  R.  Bush,  State  Oil  and  Gas  Supervisor. 


From  May  2,  1926,  to  and  includini 
wells  were  reported  as  ready  to  drill : 


July  31,  1926,  the  following  new 


Company 

Sec. 

Tvrp. 

Range 

WeU  No. 

Field 

ALAMEDA  COUNTY: 

J.  E.  Burney  S>-ndicate  No.  1 

FRESNO  COUNTY: 
R.  H.  Sayers 

19 

14 
25 

32 
31 
31 
24 
23 
26 
1 
27 
26 
26 
28 
28 
11 
14 
22 
22 
28 
34 
26 
35 
34 
34 
30 
30 
20 
20 
24 
24 
34 
36 
4 
4 
21 
21 
21 
21 
4 
12 
12 
8 
8 
4 
4 
4 
6 
4 
34 
30 
15 
29 
29 
29 
29 
29 
29 
33 
21 
3 
17 
19 
19 

19 
20 

2 

20 
20 

28 
28 
28 
25 
25 
30 
31 
30 
30 
30 
27 
27 
28 
28 
28 
28 
28 
27 
28 
27 
28 
28 
26 
26 
31 
31 
31 
31 
32 
32 
32 
32 
31 
31 
31 
31 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
32 
32 
32 
31 
31 
32 
31 
31 

4 

14 
14 

21 
21 
21 
18 
18 
24 
24 
24 
24 
24 
27 
27 
27 
27 
27 
27 
27 
27 
28 
27 
28 
28 
21 
21 
23 
23 
23 
23 
24 
23 
23 
23 
22 
22 
22 

24 
24 
24 
24 
24 
24 
24 
24 
2* 
24 
24 
23 

23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 

1 

Arizona  8 
105 

376-X 
1 
2 

4 

4 

Crampton  4-1 

122 

Elk  Hills  15 

Elk  Hills  16 

Leutholtz  2 

1 

1 

Lehnhardt  5 

Tegeler  4 

Tegcler  7 

1 

Leutholtz  1 

1 

Miller  1 

16 

1 

15 

16 

1 

23 

52 

S3 

Dorothv  7 

3 

4 

A-o 
B-4 
B-II 
B-12 

6 
9 
28 
39 
65 
74 

76 

84 

Thornber  7 

8 
12 

1 

4 
6 

12 
36 
37 
45 
46 
46 
Calidon  7 
United  5 

Standard  Oil  Co.  _    _    

KERN  COUNTY: 

Belridge  Oil  Co 

Belridge 

Belridge 

De\-ils  Den 

Dei-ils  Den 

Elk  HUls 

Pan  Amehcan  Petroleum  Co 

Standard  Oil  Co 

Elk  Hills 
Elk  Hills 

Union  OU  Co 

Elk  Hills 

Union  Oil  Co.. 

KIk  Hill^ 

BarnsdaU  Oil  Co 

Kern  River 

Carrec  Oil  Co.. 

Kern  River 

George  F.  Getty 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Sure  Oil  Co._    

Kern  River 

Kern  River 

F.  G.  Wagner.. 

Kern  River 

Wing  and  Skakel 

Kern  River 

Universal  Consolidated  Oil  Co 

Universal  Consolidated  Oil  Co 

Lost  Hills 
Lost  EUlls 
Midwav 

Balboa  Oil  Co... 

Midway 

Balboa  Oil  Co 

Midwav 

Midwav 

Midwav 

Hugh  B.  Evans.  Inc. 

Midwav 

Midway 

King  G.  Gillette... 

Midwav 

Midway 

King  G.  Gillette  .  . 

Midwav 

King  G.  Gillette 

Midwav 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Midland  Oilfields  Co..  Ltd.. 

Midwav 
Midwav 
Midwav 
Midwav 
Midwa'v 
Midwav 
Midway 
Midwav 
Midwav 
MidwaV 
Midwav 

Pioneer  Midwav  Oil  Co. 

Midway 

Midwav 

Midway 

Midwav 

Midway 

Midwav 

Midwav 

Midway 

Midwav 

Midway 

Midway 

Midway 

Midway 

Standard  Oil  Co. 

Midwav 

Midway 

The  United  Oil  Co.. 

Midwav 

The  United  Oil  Co 

Midway 
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Conipany 

Sec. 

Twp. 

Range 

Well  No. 

Field 

KERN  COUNTY— Continued. 

21 

6 

6 

6 
34 
10 
32 
32 
30 
31 
31 
10 
10 

2 
28 
20 
14 
13 
29 
17 
10 
33 

8 
21 
10 

4 

34 
33 
7 
17 
17 
17 
16 

19 
13 
19 
20 
33 
13 
19 
19 
20 
13 
25 
24 
24 
29 
29 
13 
30 

19 
1 
6 

6 

2 

2 
34  . 
18 
18 
18 
18 
18 

5 

S 

9 

9 
16 

9 

9 

9 

31 

11 
11 
11 
12 
11 
12 
12 
12 
12 
12 
11 
11 
11 

11 

27 
11 
26 
27 
26 
27 

27 
11 
27 
11 
26 
27 

3 
3 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 

t 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
2 

2 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

22 
23 
23 
23 
24 
23 
23 
23 
23 
23 
23 
23 
23 
20 

20 

27 
23 
28 
28 
17 
28 
27 
27 
22 
28 
22 
27 
28 

13 
13 
14 
14 
14 
14 
14 
14 
12 
13 
12 
12 
12 
13 
12 
12 
12 
13 
13 
13 
13 
12 
12 
13 
12 

12 
12 
11 
12 
12 
12 
11 
12 
12 
14 
13 
13 
13 
13 
13 
11 
11 
14 
14 
14 
14 
14 
14 

6 

10 

9 

4 

G-M  16 

IrA 

14 

15 

93 

34 

52 

Rass  3 

Boss  2 

Kern  Co.  Lease 

No.  2  24 

Kern  Co.  Lease 

No.  2  25 

Ashe  1 

1 

1 

1 

1 

1 

DePauli-Kane  23 

1 

Pioneer  2 

1 

San  Emigdio  1 

1 

Sarrct  1 

Reyes  34 

HeUman  13 

Vickers  50 

Baldwin  31 

Baldwin  34 

h.A.  Invest.  1  49 

Stocker  6 

Vickers  2  11 

Damron  l-.\ 

Bryant  2 

Fields  11 

Dodge  2 

1 

3 

18 

19 

McAlpine  4 

1 

Richardson  5 

Richardson  7 

2 

Dillman  1 

Smith  1 

Long  Beach 

Community  13 

Hass  S 

5-B 

ilcDonald'i 

Monterey  13 

Baldwin  61 

Baldwin  68 

Benedictine  1 

Masser  1 

Cypress  1 

O'Dea  13 

O'Dea  14 

Howard  Park  28 

Howard  Park  29 

Rosecrans  8 

21 

Santa  Fe  24 

Del  Amo  39 

Del  .\mo  45 

Del  .\mo  49 

Del  Amo  51 

.Del  Amo  57 

Del  Amo  62 

Bankline  Oil  Co. 

Beverly  Oil  Co.  _. 

Blanck  &  Heasley 

Sunset 

Midway  Northern  Oil  Co 

Midway  Northern  Oil  Co. 

Pacific  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co _ 

Sunset 

Standard  Oil  Co... 

Union  Oil  Co 

Standard  Oil  Co 

Wheeler  Ridge 

Eliot  M.  .\she 

Wheeler  Ridge 

George  0.  H.  Buchner 

W.  H.  Davis 

George  F.  Getty,  Inc. 

Shell  Co.    .. 

Union  Oil  Co. 

LOS  ANGELES  COUNTY: 
Shell  Co 

Union  Oil  Co _ 

Standard  Oil  Co.. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Fisher  Oil  Co 

Fred  F.  Fitch . 

Gem  Oil  Co 

A.  T.  JerginsTrust..    _   _   ... 

A.  T.  Jergins  Trust 

J.  D.  Lauricella 

L.  .J.  McAlpine 

Miller  and  Haley. 

J.  G.  Richardson  &  Charles  A.  Son.. 
J.  G.  Richardson  &  Charles  A.  Son.. 
Fred  W.  Roberts. 

Long  Beach 
Long  Beach 
Long  Beach 

San  Martinez  Oil  Co 

K.  L.Smith 

Union  Oil  Co 

The  United  Oil  Co 

Long  Beach 

Baldwin-Stocker  Oil  Estates 

McGinley  Oil  Co.     ._ 

Montebello 

The  St.  Helens  Petroleum  Co..  Ltd... 
St.  Helens  Riverside  Properties 

MontebeUo 
Montebello 

Standard  Oil  Co 

Standard  Oil  Co 

Montebello 

Associated  Oil  Co 

Rosecrans 

Barnsdall  Oil  Co.      _ 

Rosecrans 

Barnsdall  Oil  Co..    __.    

Union  Oil  Co 

Union  Oil  Co 

Rosecrans 

Union  Oil  Co 

Rosecrans 

Chanslor-Canfield  Midway  Oil  Co.... 
Chanslor-Canfield  Midway  Oil  Co.... 
Chans-lor-Canfield  Midway  Oil  Co.... 
Clian^lor-Canfield  Midway  Oil  Co.... 
Chandor-Canfield  Midway  Oil  Co.... 
Clianslor-Canfield  Midway  Oil  Co.... 

Torrance 
Torrance 
Torrance 
Torrance 
Torrance 
Torrance 
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Company 

Sec. 

Twp. 

Range 

Well  No. 

Fidd 

LOS  AXGELES  COrXTY— Cont. 
ChandoT-Canfidd  Midwav  OU  Co.— 
Chanslor-Canfield  Midway  OU  Co.— 
Chanslor-Canfidd  Midwav  OU  Co.— 
Shell  Co 

S 
S 

s 
s 

s 

22 
19 
24 
16 
16 
35 
24 
24 
11 
14 
11 
34 

27 

1 

i 

s 

IS 
10 
10 
10 
10 
34 
34 
3 
3 
3 

2 
10 
2 

10 
10 
21 
2S 
30 

29 
29 
29 
29 
29 
29 
2 

11 

24 

19 

30 
13 

4 

4 
4 
4 

4 

4 
4 
4 

1 
3 
3 

2 

1 
2 

19 
23 

3 
3 
3 
3 
3 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
3 
3 

3 
3 
3 
3 
3 
3 
3 
8 

2 

13 

10 

9 
9 
4 

s 

14 
14 
14 
14 

14 

14 
13 
14 
11 
11 
11 
15 
12 
12 
16 
17 
15 

10 
13 

10 
10 
10 
9 
9 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
10 
9 
9 

9 
9 
9 
9 
9 
9 
9 
8 

4 

4 

24 

32 
33 
26 
31 

Del  Amo  67 
Dd  Amo  73 
Dd  Amo  79 
Eledondo 

Comm.  14 
Redondo 

Comm.  15 

Marble  Lease  1.3 

Torrance  45 

Torrance  64 

Chanchorena  1 

1 

Merlo  1 

Meyer  &  Piatt  1 

Strong  1 

Biiby  2 

Sesnon  1 

-\ustin  1 

Howland  1 

1 
White  1 

39 

21 

Toimer  2--A 

Columbia  40 

Anderson  5 

Lambert  1 

Huntington  1 

Pacific  Electric  1 

Pacific  Electric  2 

Bolsa  25 

Huntington  -\-31 

Huntington  -\,.32 

Huntington  6-47 

Huntington  B-4S 

Huntington  B-49 

10 

Jones  1 

Dabner  7-.A 

Pacific  2 

H.  B.  1 

H.  B.  2 

Strowbridge  B  2 

Thompson  l--\ 

Kraemer- 

Keoughan  2 

Ejaemer  2  22 

Chapman  25 

Coyle  6 

Covle  7 

J.  W.  NeweU  5-.A 

J.  W.  NeweU  6 

1 

1 

Turner  1 

1 

9 
Palmer  Union  1 

Shiddsl 

Torrance 
Torrance 
Torrance 

Shell  Co. 

Torrance 

Torrance 

Fan  American  Petroleum  Co 

Whittjer 
Whittier 

Marland  Oil  Co 

MONTEREY  COUXTYi 

ORAXGE  COrX-TY": 

Brea  Olinda 

Brea  Olinda 

Brea  Olinda 

Shell  Co 

Brea  Olinda 

The  St.  Helens  Petroleum  Co  .  Ltd... 

Co\  ote  Hills 

McKeon  Oil  Co. 

E.  J.  MUev 

Huntington  Beach 

E.  J.  Milev 

Huntington  Beach 
Huntington  Beach 

Standard  Oil  Co. 

Huntington  Beach 

Standard  Oil  Co. 

Huntington  Beach 

Standard  Oil  Co., 

Huntington  Beach 

Superior  Oil  Co. 

Huntington  Beach 

The  United  Oil  Co.-- 

Himtington  Beach 

The  United  Oil  Co. 

Huntington  Beach 

Huntington  Beach 

WiUhireOil  Co..  Inc. 

Huntington  Beach 

Richfidd 

Richfidd 
Richfidd 

Richfidd 

Union  Oil  Co. 

Richfield 

Richfidd 

T^nion  Oil  Co. 

Richfidd 

Union  Oil  Co..  -     

Richfield 

Union  Oil  Co.  - 

Richfidd 

California  Pet.  DeTeloiuns  Co 

RI\-ERSIDE  COUNTY": 

SAX  DIEGO  COUXTY: 

SAN  LUIS  OBISPO  COUNTY': 

SAXT.A  B.\RB.AR-V  COUXTY": 
R.  &  G.  Oil  Co. 

Cat  Canyon 

Cat  Canyon 
Summeriand 

West  Penn  Producing  Co 

SONOMA  COUXTY': 

O.  F.  W.  Drilling  Co..  Inc 

Shell  Co 

•Lot  270,  Rancho  Petaluma. 
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Company 

Sec. 

T»-p. 

Range 

Well  No. 

Field 

TUL.\HE  COUXTV: 

Federal  Esploration  Co 

VENTURA  COUNTY: 

O.  R.  Howard 

15 

12 
33 

8 
33 

4 

34 
8 
13 
13 

22 

27 
27 
27 
23 
26 
22 
28 
28 
21 

7 
28 
28 
28 
28 
28 
28 
20 

9 
36 
29 
17 

3 
4 
4 
4 

4 

5 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 

2 
2 
2 

24 

in 

23 
21 
18 
IS 

19 
19 
21 

21 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 
23 
21 
20 
22 

Kinsella  1 

Elkins  3 
1 

1-A 

Kaar  2 

1 

2 
1 

Harvey  18 
South 

Mountain  9 

Hartman  5 

Llovd  2-.\ 

Ll'oyd  32 

Lloyd  38 

Lloyd  45 

McGonigle  2 

V.  L.  &  W.   1 

Barnard  1-A 

Barnard  2 

Barnard  6 

Barnard  7 

Casitas  2 

Edison  7 

Edison  9 

Edison  10 

Gosnell  12 

Gosnell  13 

Taylor  14 

Valentine  3 

Canct  1 

1 

Caraarillo  1 

Valentine  2 

Bardsdale 
Ojai 

Hess-Rue-Henderson  Oil  Co..  luc 

Ojai 
Ojai 

Piru 

Piru 

Ruth  J.  Bishop  and  Buckeye  Union 
Oil  Co. 

Sespe 

Oak  Ridge  Oil  Co. 

Oak  Ridge  Oil  Co 

South  Mmountain 

Ventura 

Ventura 

MileyOilCo 

•Shell  Co 

Shell  Co. 

Shell  Co 

Shell  Co. 

Shell  Co. 

Standard  Oil  Co. 
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SPECIAL  ARTICLES. 

Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  exte'nded  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  luembers 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California. ' 

These  special  articles  cover  a  wide  range  of  subjects  both  of  historical 
and  current  interest;  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  as  well  as  articles  intended  to  supply  practical  and 
timely  information  on  the  problems  of  the  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affecting 
the  mineral  industry. 

GAS,   GASOLINE   AND    PETROLEUM. 

By  A.  H.  RiCKETTS,  of  the  San  Francisco  bar. 

The  line  of  demarcation  between  oil  and  gas  is  indistinct.  It  is  well 
recognized  that  each  is  of  the  series  of  hydro-carbons.  It  would  be  a 
clear  perversion  of  language  to  hold  that  gas  and  oil  are  synonymous 
terms.^ 

The  ultimate  origin  of  casinghead  gas  is  contemporaneous  with  the 
petroleum  with  which  it  is  associated.  The  gas  is  essentially  a  mixture 
of  natural  gas  and  the  vapors  of  the  lighter  components  of  petroleum.' 
Casinghead  gas  is  the  name  given  to  the  gas  which  flows  from  oil  wells, 
and  as  a  rule,  comes  from  the  same  'sand'  or  formation,  as  the  oil.  Its 
name  is  derived  from  the  fact  that  it  is  taken  from  the  well  through 
the  casinghead.  It  eonsi.sts  of  a  mixture  of  the  lighter  members  of  the 
methane  series,  namely,  methane,  ethane,  propane,  butane,  pentane,  etc., 
but  heavier  hydro-carbons  than  predominant  in  natural  gas.  Both 
natural  and  casinghead  gas  are  mainly  composed  of  hydro-carbons." 
The  statement  sometimes  is  made  that  the  gasoline  in  the  casinghead 
gas  is  derived  from  the  crude  oil.  This  is  incorrect  when  used  in  the 
sense  that  the  casinghead  gas  takes  gasoline  from  the  crude  oil.^ 

J.  0.  Lewis  in  treating  of  'The  Solubility  of  Gases  in  Petroleum'  says  ■? 
"The  gas  held  in  solution  by  the  oil  is  an  essentially  important  factor 
in  the  recovery  of  oil  from  the  formations  in  which  it  is  found.  'Under 
the  same  conditious  of  temperature  and  pressure  a  particular  oil  will 
absorb  a  fixed  proportion  of  a  particular  gas,  but  this  proportion  or 
coefficient  of  absorption,  as  it  is  called,  varies  with  each  oil  and  each  gas. 
The  gas  is  held  absorbed  in  the  oil  in  the  same  way  that  soda  water  is 
charged  with  carbon  dioxide.  The  proportion  of  gas  absorbed  is  in- 
creased under  high  pressures,  in  accordance  with  Henry 's  law  of  gases. 
Enormous  quantities  of  gas  are  held  in  solution  under  the  high  initial 
pressure  found  in  some  oil  wells.  Some  of  the  constituent  gases  are 
condensed  at  these  high  pressures  just  as  in  a  compressor  plant,  and  as 
long  as  high  enough  pressure  is  maintained,  exists  as  liquids  dissolved 
in  the  oil.  Under  siicli  conditions  the  gas  is  not  absorbed  as  a  gas  but  as 
one  liquid  dissolved  in  another,  and  a  much  greater  proportion  of  gas 
can  be  held  in  solution  when  in  liquefied  form  than  when  uncondensed. 
Other  gases  (methane,  ethane,  and  propane)  are  never  liquefied  at  the 
pressures  and  temperatures  in  oil  sands  penetrated  by  wells,  but  are 

»Truby  v.  Palmer   (Pa.).  6  Atl.  74. 

=  Westcott's  Hanflbook  ot  Casinghead  Gas,   (3rd  ed.),  p.  8. 

'  Id.  p.  35. 

•Id.  p.   33. 

"BuUetin  48,  p.  11, 
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always  found  as  gases  dissolved  or  absorbed  in  the  oil.  These  constitute 
the  so-called  dry  gases.'  " 

Mr.  Lewis  also  shows  a  table  which  indicates  the  physical  properties 
of  various  hydro-carbons  and  the  constituent  elements  of  easinghead 
natural  gas.  From  this  table  the  following  facts  are  apparent :  Petro- 
leum contains  some  of  the  same  hydro-carbons  as  are  contained  in  dry 
gas.  It  also  contains  some  of  the  same  as  wet  gas  or  easinghead  gas. 
AIL  three  contain  those  hydro-carbons  from  which  gasoline  is  made,  in 
varying  proportions. 

The  usual  classification  with  reference  to  the  gas  is  whether  or  not 
the  gas  is  dry  or  the  gas  is  wet.  Bacon  and  Hamor,  in  their  manual" 
give  a  glossary  of  all  the  terms  used  in  the  oil  industiy.  'Natural  Gas' 
is  defined  as  a  '  gaseous  product  arising  from  petroleum  wells. '  Natural 
gas  is  divided  into  two  classifications.  'Dry  Natural  Gas'  and  'Wet 
Natural  Gas.'  Dry  natural  gas  is  defined  as  follows:  'Natural  ga.s 
which  does  not  contain  an  appreciable  amount  of  readily  condensible 
gasoline.  It  is  not  visually  associated  wdtli  petroleum.'  Wet  natural 
gas  is  defined  as  follows : 

'  (1)  Natural  gas  from  which  gasoline  can  be  extracted  in  sufficient 
quantities  to  warrant  the  installation  of  a  plant. 

'  (2)   Natural  gas  which  contains  readily  condensible  gasoline.' 

It  will  be  observed,  therefore,  that  natural  gas  is  subdivided  into 
these  two  classes  and  that  there  is  no  atomic  or  elementary  diffei-ence, 
except  that  one  contains  sufficient  gasoline  to  be  readily  condensible, 
while  the  other  does  not.  In  other  words,  they  both  contain  gasoline  in 
the  uncondensed  form,  but  one  contains  such  a  small  amount  of  con- 
densible gasoline  it  cannot  be  readily  condensed,  and  is  therefore  not 
commercial.     It  is  regarded  as  dry  gas. 

Petroleum  has  long  been  popularly  regarded  as  a  mineral  oil.  as 
its  derivation  indicates.  The  word  means  'rock  oil,'  an  oily  substance 
so  named  because  foimd  naturally  oozing  from  crevices  in  rocks.' 
Petroleum  oil  is  a-  fluid  found  in  the  porous  sand-rocks  of  the  earth. - 
The  meaning  of  the  word  'gas'  is  neither  ambiguous  nor  uncertain,  but 
is  well  understood."  Gas  coming  from  an  oil  well,  passing  through  the 
casing,  making  its  exit  through  the  head  of  the  casing,  receives  the 
designation  of  'easinghead  gas,'  which  is  no  other  than  'gas  from  an  oil 
well.'"  The  language  'if  the  party  of  the  second  part  shall  market  any 
gas  from  any  well  producing  gas  *  *  *  applies  to  gas  marketed,  whether 
from  a  well  producing  gas  only  or  from  a  well  producing  both  oil  and 
gas.'"  Gas  is  not  an  exhalation  of  oil,  nor  is  it  held  in  solution  by  the 
oil  to  any  considerable  extent.  Gas  and  oil  are  in  their  chemical  com- 
position, no  doubt,  both  hydro-carbons,  but  are  distinct  and  different 
products.^-  A  sale  of  oil,  gas  and  mineral  rights  which  obligates  the 
purchaser  to  deliver  to  the  seller  one-eighth  part  of  all  oil  produced 
and  saved  from  the  land,  does  not  cover  gas,  gasoline,  or  carbon  pro- 
duced from  the  gas;  gasoline  may  be  of  the  same  generic  species  or 
family  of  minerals  as  that  of  oil,  but  it  cannot  be  classed  as  oil  or 
substituted  for  oil,  within  the  intent  and  meaning  of  the  word  'oil'  as 

'  American  Petroleum  Industry. 
•Burke  v.  S.  R.  R.  Co.,  234  U.  S.  669. 
'Wagner  v.  Mallorv.  169  N.  T.  501.  62  NE  584. 
"Burton  v.  Forrest  Oil  Co..  204  Pa.  St.  349,  54  Atl.  266. 
'"Mussellem  v.  M.  P.  Co..  107  Okla.  183,  231  Pac.  526. 
"Withington  v.  Gypsy  Oil  Co.,  68  Okla.  138,  172  Pac.  634. 

'=  Bernard  etc.  Co.  v.  Farquharson,  1913  B  Ann.  Cas.  1212  English  Privy  Council, 
July  31,  1912,  Canada  Case. 
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used  in  the  contract  of  sale/^  Gasoline  manufactured  from  easinghead 
gas  is  not  'oil'  as  that  term  is  used  in  an  oil  and  gas  lease. ^* 

There  is  a  confusion  of  terminology  in  the  use  of  'easinghead  gas,' 
'easinghead  gasoline'  and  'gas  from  an  oil  well.'  Gasoline  or  easinghead 
gasoline  is  produced  from  easinghead  gas,  or  gas  from  an  oil  well,  by 
a  process  of  manufacture  or  distillation. 

'Casinghead  gas'  and  'gas  produced  from  an  oil  well'  are  the  same 
.substances,  sometimes  taking  the  name  of  the  head  of  the  casing  through 
which  it  escapes,  being  the  casinghead,  and  called  'easinghead  gas,'  and 
.sometimes  taking  the  name  'gas  from  an  oil  well."-' 

Neither  casinghead  gas  nor  gasoline  manufactured  therefrom  is  a 
component  part  of  crude  petroleum  in  the  well,  and  the  right  to  take 
the  same  under  the  term  'oil,'  as  used  in  the  granting  clause  of  a  lease, 
is  denied,  because  the  word  'oil,'  as  used  in  an  oil  and  gas  lease,  means 
the  oil  produced  from  a  well  or  crude  petroleum  in  its  natural  state.''' 

Gasoline  as  such,  never  comes  from  the  mouth  of  the  well.  Sometimes 
when  the  flow  of  gas  is  impeded  through  the  pipe  lines  leading  from  the 
casinghead  to  the  plant  or  other  points,  there  is  a  'drip'  formed.  This 
is  occasioned  by  the  heavier  hydro-carbons  in  the  gas  coming  in  contact 
with  the  cold  section  of  the  line.     The  liquid  so  formed  is  negligible. 

In  Westcott's  Handbook  of  Casinghead  Gas'"  may  be  found  data 
from  which  one  will  be  enabled  to  form  an  idea  as  to  the  machinery 
and  processes  employed  in  the  manufacture  of  casinghead  gasoline,  and 
will  see  that  casinghead  gasoline  is  the  result  of  a  process  of  manufacture 
and  that  it  is  not  a  substance  that  drips  out  of  the  gas  like  water  from 
a  sponge,  as  some  of  the  authorities  indicate. 

COPPER  IN  CALIFORNIA. 
History.  By  C.  A.  Logan,  Mining  Engineer. 

Copper  mining  in  California  has  occurred  in  thi'ee  cycles,  each  of 
which  has  affected  in  general  all  the  mines  of  the  state,  but  each  espe- 
cially marked  by  the  development  of  some  particular  district.  The 
metal  was  known  in  the  fifties  in  many  counties  of  the  state,  but  copper 
raining  did  not  begin  until  1860,  when  the  discovery  of  the  Napoleon 
Mine  in  southwestern  Calaveras  County  initiated  the  first  commercial 
production.  During  the  period  1861-1869  the  Napoleon,  Union,  Key- 
stone, Empire.  Campo  Seco  and  smaller  mines  of  Calaveras  County 
were  developed  and  produced  ores  containing  from  12"c  to  25%  copper. 
Only  good  grade  ore  could  be  handled  because  of  the  expense  of  market- 
ing. Ore  had  to  be  taken  by  team,  steamer  and  later  by  rail  to  San 
Francisco  for  transshipment  to  eastei'n  refineries  or  to  Swansea,  Wales : 
but  a  few  small  reverberatory  and  blast  furnaces  were  built  in  the  state 
and  were  producing  matte  before  the  latter  year.  Other  counties 
became  productive,  as  visiting  miners  returned  to  their  homes  from  the 
Calaveras  mines  and  took  up  the  search.  Production  was  established  in 
practically  every  county  on  the  western  slope  of  the  Sierra  Nevada, 
from  Tulare  at  the  south  to  Plumas.  Several  of  the  Coast  counties 
shared  in  the  activity,  Del  Norte,  in  the  extreme  northwestern  end  of 
the  state,  rankinar  .second  to  Calaveras.  The  Union.  Empire  and  Key- 
stone mines  of  Calaveras  County,  now  consolidated  and  producing  under 
the  Calaveras  Copper  Company',  produced  125,739  tons  of  ore  assa.ving 
10%  copper  or  better,  between  1861  and  1869.    The  price  of  copper  fell 

"Wilkins  v.  Nelson.  155  La.  807,  99  So.  607. 
"  Mussellem  v.  M.  P.  Co..  supra.^" 
"Id. 

"  MuUendore  v.  Minnehoma  Oil  Co..  Martin's  Oil  &  Gas  Legal  Service,  Vol.  6,  No.  2, 
p.  136.  decided  by  tlie  Commission  of  Appeals,  State  of  Okla.,  Nov.  12,  1924. 
''  (.-ird  edi  D.  277.  et  sea. 
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to  a  point  where  the  mines  of  this  state  could  make  little  or  no  jirofit 
and  most  properties  lay  idle  between  1869  and  1880.  The  mines  of  the 
Foothill  Copper  Belt  had  yielded  their  richest  ores  previous  to  this 
depression,  but  the  great  deposits  of  Shasta  County  had  remained 
nearly  untouched  and  their  size  was  not  realized  by  the  few  men  who 
had  prospected  there. 

The  prominent  gossan  outcrops  of  the  Shasta  Copper  Belt  were  not 
recognized  for  many  years  as  the  cappings  of  important  copper  deposits. 
The  Iron  ilountain"  Mine  was  located  in  the  early  sixties  as  an  iron  mine, 
and  so  held  until  1879,  when  gold  and  silver  were  found  in  the  gossan 
by  James  Sallee,  who  operated  it  for  these  metals.  Its  career  as  a 
copper  mine  began  in  1895,  marking  the  advent  of  the  second  cycle  of 
copper  mining.  The  early  work  at  the  Bully  Hill  and  Ingot  mines 
was  also  for  gold  and  silver. 

The  resion  by  this  time  had  a  railroad  passing  through  the  copper 
belt,  limestone  and  ([uartz  were  available  nearby  for  flux  and  blast 
furnaces  were  built,  so  that  it  was  possible  to  treat  at  a  profit  the  large 
hut  comparatively  low  grade  orebodies.  Shasta  County  became  the 
principal  copper  producer  of  the  state.  Between  1896  and  1925,  in- 
clusive, the  mines  produced  661,530,103  pounds  of  copper  from  a  total 
of  over  6.000,000  tons  of  ore.  The  principal  producing  properties  were 
the  Mammoth,  Iron  Mountain,  Balaklala,  Golinsky  and  Shasta  King 
on  the  west  side,  and  the  Bully  Hill,  Rising  Star  and  Afterthought  on 
tlie  east.  The  collapse  of  the  copper  market  at  the  end  of  the  war,  and 
the  continued  low  price  of  copper,  has  resulted  in  the  practical  cessa- 
tion of  copper  mining  in  that  district.  Production  during  the  war 
was  stimulated  to  the  point  where  most  accessible  reserves  of  copper 
were  exhausted.  Eemainiug  proved  orebodies  are  probably  too  low 
grade  for  exploitation  under  prevailing  costs  and  at  the  present  market 
price  for  the  metal.  The  blast  furnaces  of  the  Mountain  Copper  Com- 
pany at  Ke-swick  and  of  the  ilammoth  Copper  Company  at  Kennett 
liave  been  dismantled.  Copper  at  present  is  produced  in  Shasta  County 
in-incipally  from  the  Rising  Star  ]\Iine  at  Bully  Hill  and  the  After- 
thought ]\iine  at  Ingot,  where  the  ores  are  worked  chiefly  for  their  zinc 
content.  The  Balaklala  ]\Iine  is  being  reopened  by  the  Mason  Valley 
Mines  Company,  as  the  type  of  ore  found  there  is  needed  at  their 
Thomp.son  smelter. 

The  third  and  latest  development  of  copper  mines  in  California  has 
been  along  the  Plumas  Copper  Belt  in  Plumas  County,  where  the  Engels 
Group  and  the  Walker  ]\Iine  are  the  chief  producers.  Many  smaller 
mines  in  the  same  section  are  idle  at  present.  Engels  and  Superior 
mines  were  developed  by  Engels  Brothers  over  a  period  of  many  years, 
and  became  important  producers  in  1915.  The  ore  from  the  consolidated 
groups  was  treated  in  the  first  oil  flotation  plant  operated  on  a  com- 
mercial scale  in  Califoi-nia,  as  the  sole  means  of  concentration.  This 
plant  has  been  enlarged  .several  times  and  has  an  ultimate  capacity  of 
1500  tons  a  day.  In  recent  years  its  output  has  been  averaging  over 
1,000.000  pounds  of  copper  a  month,  reaching  1,250,000  pounds 
monthly  at  times. 

Walker  iline,  operated  by  a  subsidiary  of  Anaconda  Copper  Com- 
pany, is  17  miles  south  of  Engels.  "While  the  flotation  plant  here  has 
less  than  half  the  capacity  of  that  at  Engels,  the  annual  production 
does  not  lag  far  behind,  amounting  to  11,301,159  pounds  for  the  year 
ending  June  30,  1924.  The  copper  output  of  the  county,  coming 
almost  entirely  from  these  two  groups,  amounted,  in  1925,  to  26,950,029 
pounds.    Besides  the  counties  mentioned,  where  the  bulk  of  our  copper 
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production  lias  ocfuried,  smaller  and  irregular  production  has  been 
made  from  Trinity,  Siskiyou,  Placer,  Inyo,  San  Bernardino  and  other 
counties.  The  Island  ilountain  Mine  in  southwestern  Trinity  County 
is  the  only  present  producer  of  any  importance  in  this  list. 

Geology  of  Copper   Deposits. 

The  mines  differ  considerably  as  regards  geology  and  types  of  ore. 
In  the  workings  of  the  Calaveras  Copper  Company  (the  old  Keystone, 
Empire  and  Union  mines)  the  ore  is  chalcopyrite  with  more  or  less 
pyrite  and  is  deposited  typically  along  seams  in  black  Mariposa 
(Jurassic)  slate,  in  the  form  of  lenses  with  their  long  axes  parallel  to 
the  dip  and  strike  of  the  bedding  planes  of  the  slate.  The  main  ore 
body  is  600  feet  long,  averaging  15  feet  wide,  dips  61  degrees  noi-th- 
east  and  strikes  northwest.  Serpentine  lies  on  the  footwall  of  the 
slate  and  amphibolite  schist,  or  meta-diabase,  on  the  hanging  wall.  A 
granodiorite  dike,  said  to  carry  up  to  1^%  copper,  has  been  noted  as 
an  intrusive  in  the  slate.  The  main  orebody  averages  4%  copper  but 
at  times  rich  bunches  of  chalcopyrite,  carrying  as  much  as  20%  copper, 
are  found.  Smelter  returns  .show  no  gold,  and  only  one  ounce  of  silver 
for  each  980  pounds  of  copper.  Present  work  is  through  a  shaft  1250 
feet  deep  on  the  dip. 

Other  past  producers  in  the  same  county,  such  as  the  Penn  Mine 
and  the  Napoleon  Mine,  show  lens-shaped  orebodies  in  amphibolite  or 
meta-diabase',  with  the  ores  cai-rying  gold,  silver  and  zinc  as  well  as 
copper.  The  Calaveras  Copper  Company  is  the  only  operator  not 
having  gold  or  silver  in  their  ore  suiBcient  to  aid  them. 

The  Engels  deposit  in  Plumas  County  was  first  described  by  H.  "W. 
Turner  and  A.  F.  Kogers  as  a  magmatic  segregation  in  norite-diorite, 
which  was  probal)ly  a  differentiation  product  of  the  granodiorite 
batholith  of  the  Sierra  Nevadas.  L.  C.  Graton  and  D.  PI.  McLaughlin 
later  expressed  the  opinion  that  the  ore  minerals  were  introduced 
after  the  rock  had  solidified  and  had  suffered  notable  dynamic  and 
structural  changes.  The  Engels  ore  is  generally  low  grade  and  dis- 
seminated ;  in  the  adjoining  Superior  Mine,  owned  by  the  same  com- 
pany, the  ore  is  deposited  largely  along  joint  planes  and  is  clearly 
secondary.  The  oxidized  zone  showed  a  leached  rock,  stained  by 
malachite,  limonite  and  chrysocolla.  It  was  irregular  in  its  lower 
limits,  merging  into  chalcocite  and  carbonates.  Below  this  the  zone 
of  sulphide  enrichment  was  25  feet  thick,  yielding  chalcocite  carrying 
16%  to  20%  copper.  Lower  grade  bornite  ore  appeared  at  a  depth  of 
100  to  130  feet.  Pyrite  is  absent  or  nearly  so.  The  average  length  of 
the  Engels  orebod.y  is  800  feet,  average  width  60  feet  with  no  naturally 
well-defined  walls.  The  average  ore  milled  (the  mixed  product  of  the 
two  mines)  contains  2|%  copper,  a  little  gold  and  silver.  No.  10 
tunnel,  completed  in  1925  at  a  cost  of  .$400,000,  has  a  depth  of  1262 
feet.  Engels'  total  production  to  date  has  been  about  110,000,000 
pounds  of  copper. 

At  the  Walker  Mine,  second  largest  copper  producer  in  the  state, 
the  vein  is  a  strong  well-defined  quartz-filled  tissure  in  hard  diorite 
walls.  On  No.  3  level  the  vein  was  20  feet  wide,  and  on  No.  4  level 
45  feet  wide,  and  the  ore-shoot  was  900  feet  long.  A  high-grade  streak 
five  to  six  feet  wide  and  140  feet  long  on  No.  4  level,  carried  15%  to 
17%  copper.  Chalcopyrite  is  most  prominent,  but  bornite  occurs,  and 
pyrite  is  common.     The  gangue  contains  barite  as  well  as  quartz.    The 
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ore  runs  <H%  to  4:%  copper,  0.6  ounce  silver  and  0.1  ounce  gold  per 
ton.  No.  8  tunnel,  at  an  elevation  of  6200  feet  above  sea-levei;  is  the 
main  working  level,  giving  a  depth  of  800  feet. 

In  Shasta  County's  copper  belt,  the  orebodies  occur  in  the  Bully 
Hill  and  Balaklala  rhyolites.  The  orebodies  are  roughly  lens-shaped, 
occupying  shear  zones,  and  ranging  from  a  few  inches  to  100  feet 
wide.  Their  age  is  thought  to  be  Jurassic.  The  Mammoth  orebody 
was  800  feet  long  and  200  feet  deep,  consisting  of  flat-lying  lenses.  It 
averaged  3%  copper  and  $2  per  ton  in  gold  and  silver,  the  principal 
minerals  contained  being  pyrite,  ehalcopyrite  and  sphalerite.  Another 
example  is  the  immense  pyrite  deposit  of  the  Jlountain  Copper  Com- 
pany's Hornet  Mine,  mined  as  a  source  of  sulphuric  acid,  and  carrying 
only  0.7%  copper. 

At  Bully  Hill  and  Ingot,  the  ores  of  the  mines  formerly  worked 
entirely  for  copper  have  shown  in  later  years  an  increasing  amount 
of  zinc.  It  is  a  complex,  finely  disseminated  ore,  cari-ying  an  average 
of  16%  zinc  and  3%  copper,  witli  5i  ounces  of  silver  and  0.03  ounce 
gold  per  ton,  at  the  Afterthought  Mine.  In  the  Rising  Star  Mine  at 
Winthrop  the  zinc  content  of  the  ore  reaches  22%.  Both  properties  are 
being  operated  by  California  Zinc  Company.  Depths  of  800  and  1100 
feet,  respectively,  have  been  reached. 

Besides  these  developed  and  producing  districts  there  are  promising 
deposits  in  Si.skiyou  County,  notably  the  Grey  Eagle  Mine  near  Happy 
Camp  and  the  Blue  Ledge  Mine  in  Elliott  Creek  district,  near  the 
Oregon  state  line.  Numerous  gossan  outcrops,  showing  copper,  but 
only  slightly  prospected  occur  throughout  the  western  and  northern 
parts  of  the  county.  The  region  of  these  mines  has  no  railroad  and 
the  character  of  the  coimtry  is  such  that  mineral  products  and  timber 
are  the  only  probable  sources  oi'  revcTuie  likely  to  be  developed. 

Milling    and    Smelting;    Present    Status   of   Operations. 

California  copper  mines  have  been  handicapped  from  early  days  by 
di.stance  from  smelters  and  markets.  In  the  sixties  ore  was  hauled  by 
teams  even  from  such  remote  districts  as  Alpine  County,  on  the  Nevada 
State  line,  across  the  Sierra  Nevadas  to  Sacramento  for  shipment  to 
tlie  east  or  abroad  by  water.  In  Calaveras  County,  mines  are  some 
distance  from  railroad.  Smaller  properties  shipped  ore,  10%  ore 
being  about  as  low  grade  as  could  be  handled,  though  this  varied  with 
distance  from  railroad.  Both  the  Penn  Mine  at  Campo  Seco  (now 
idle),  and  the  Calaveras  Copper  Company,  have  operated  blast  and 
reverberatory  furnaces.  As  they  are  outside  the  National  Forests  and 
not  in  a  farming  country,  they  were  not  molested.  The  latter  company 
lias  lately  put  a  new  reverberatory  furnace  in  commission.  Ore  is 
concentrated  by  oil  flotation,  giving  a  product  containing  18%  copper 
which  is  sintered  in  a  Dwight  &  Lloyd  sintering  machine,  smelted,  and 
matte  treated  in  converters  and  blister  copper  shipped  to  Tacoma. 
The  blast  furnace  is  kept  to  smelt  ore  containing  10%  or  more  of 
copper.    The  flotation  plant  can  handle  400  tons  of  4%  ore  daily. 

Agitation  that  arose  in  Shasta  County  forced  the  installation  of  bag 
liouses  at  the  smelters.  The  semi-pyritic  process  of  smelting  was  used 
at  Kennett,  where  the  smelter  capacity  was  2200  tons,  the  ore  averaging 
3%  copper  in  recent  years.  No  smelters  are  in  commission  in  that 
county,  the  last  named  liaving  been  the  last  in  operation,  but  now  being 
in  process  of  wrecking. 
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Xumerous  methods  for  the  separation  of  copper  and  zinc  have  been 
tried  iipou  the  ores  at  Ingot  and  Bully  Hill,  where  in  late  years  zinc 
has  become  the  principal  metal.  At  present,  California  Zinc  Company 
is  operating  a  bulk  flotation  plant  at  Winthrop,  where  ore  from  both 
the  Afterthought  and  Rising  Star  ]Mines  is  concentrated.  The  product 
carries  43%  to  49%  zinc,  about  4%  copper,  7%  to  11%  iron,  1.5% 
lead  and  2.3%  silica.  It  is  shipped  to  Belgium  for  separation.  During 
flotation  treatment,  about  one-half  the  pryite  is  dropped  by  alkalizing 
the  pulp. 

During  the  early  years  of  development  at  Engels,  the  mine  was 
separated  by  26  miles  of  rough  mountain  road  from  the  nearest  point 
on  the  Western  Pacific  Railroad.  A  blast  furnace  was  built  in  1911, 
but  was  never  used  because  of  ob.iections  by  the  United  States  Forest 
Service.  A  minerals  separation  flotation  plant  was  built  in  1914  and 
has  subsequently  been  enlarged  to  a  working  capacity  of  about  1000 
tons  a  day,  with  an  ultimate  capacity  of  1500  tons  daily.  The  Indian 
Valley  Railroad,  22  miles  long,  was  built  to  the  mine  in  1916.  being 
financed  largely  by  the  mining  company.  Concentrate  carries  30% 
copper,  0.08  ounce  gold  and  8  ounces  to  10  ounces  silver  per  ton.  This 
mine  is  at  an  elevation  of  5263  feet  in  a  well-timbered  country. 

Concentrate  from  the  "Walker  Mine's  flotation  plant  is  delivered 
over  their  aerial  tramway,  nine  miles  long,  to  the  Western  Pacific 
Railroad  at  Spring  Garden  for  shipment  to  the  Utah  smelter. 

Besides  these  plants,  Mountain  Copper  Company  maintains  a 
smelter  at  Martinez  where  they  handle  pyrite  cinder  for  its  copper 
content,  after  it  has  been  treated  for  the  manufacture  of  sulphuric 
acid.     The  ore  comes  from  their  Hornet  Mine,  in  Shasta  County. 


California  copper  mines  operate  at  comparatively  high  costs.  There 
is  consequently  no  incentive  for  developing  new  properties  with  present 
market  prices  for  copper,  althoiigh  conditions  do  justify  the  main- 
tenance and  operation  of  such  plants  as  are  now  in  commission.  The 
copper  production  of  the  state  in  1925,  according  to  the  records  of  the 
California  State  Mining  Bureau,  was  mostly  from  three  counties, 
whose  principal  active  mines  have  been  mentioned  above,  namely: 
Plumas  County.  26,950,029  pounds;  Shasta  County,  14,565,967  pounds, 
and  Calaveras  County,  4,906,650  pounds.  Production  in  Plumas 
County  is  increasing,  and  this  district  promises  to  continue  as  the 
largest  producer  for  some  time.  The  extent  of  the  Plumas  copper  bell 
has  not  been  outlined.  The  two  principal  mines  are  17  miles  apart, 
with  many  copper  prospects  but  no  real  development  between  them. 
Shasta  County  has  unexplored  areas  possibly  containing  future  mines. 
Siskiyou  County  has  two  developed  mines  and  numerous  prospects,  all 
too  far  from  present  railroads  to  be  operated  at  the  present  price  of 
copper.  The  mining  regions  of  this  county  are  all  within  the  National 
Forests,  where  blast  furnaces  would  not  be  permitted.  A  railroad  is 
needed  to  open  these  mines. 

Mention  should  be  made  of  the  numerous  other  copper  possibilities 
of  the  state,  there  being  a  great  number  of  small  mines,  onty  superfi- 
cially developed,  that  can  produce  copper  whenever  the  price  may 
warrant. 
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ADillXlSTRATIVE  DIVISION. 

Walter  W.   Bradley,  Deputv  State   Mineralogist. 
Personnel. 

There  have  been  no  changes  of  personnel  to  be  noted  during  the 
I>ast  quarter. 

New  Publications. 

During  the  quarterly  period  covered  by  this  issue,  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Summary   of   Operations.    California   Oil  Fields  Vol.    11,  Nos.    S  and   9,   February  and 

March.   1926.  respectively. 
Commercial  Mineral  Notes:    Nos.   38.  39.  40.   41.  April-July    (inc.). 

Tliese  'notes'  carry  the  lists  of  'mineral  deposits  wanted'  and  'minerals  for  sale.' 
issued  in  the  form  of  a  mimeog-raphed  sheet,  monthly.  It  is  mailed  free  of  charge 
to  those  on  the  mailing  list  for  'Mining  in  California.' 

Mails   and    Files. 

The  Bureau  maintains  in  addition  to  its  correspondence  file  and 
the  library,  a  mine  report  file  vvhieli  includes  reports  on  some  7,500 
mines  and  mineral  properties  in  California. 

During  the"  period  covered  by  this  (juarterly  report,  there  were  1768 
letters  received  and  answered  at  the  San  Francisco  office  alone,  cover- 
ing almost  every  phase  of  prospecting,  mining  and  developing  mineral 
deposits,  reduction  problems,  and  marketing  of  refined  products. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  Museum,  Laboratory. 

Walter  "W.  Bkadlet,  Deputy  State  Mineralogist. 
STATISTICS. 

Data  on  the  1925  production  of  several  of  California's  minerals  were 
given  in  the  April  issue  of  Mining  in  California,  and  some  additional 
ones  are  presented  herein.  Copy  of  the  complete  annual  report  for  that 
year  is  now  being  prepared  and  will  shortl.y  go  to  the  printer,  as  Bulle- 
tin No.  97  of  the  State  Mining  Bureau. 


Copper  is  second  onl.y  to  gold  among  the  metals  produced  in  Cali- 
fornia. The  output  for  1925  amounted  to  a  total  of  46,968,499  pounds  of 
recoverable  metal  valued  at  $6,669,527,  a  slight  decrease  from  the  1924 
figures  of  52,089,349  pounds  and  $6,823,704.  The  average  price  for 
1925  being  higher  (14.2^  against  13.1^  per  pound)  than  in  1924,  the 
drop  in  total  value  was  not  as  great  in  proportion  as  the  decrease  in 
quantity.    The  average  price  in  1923  was  14.7^  per  pound. 

As  for  several  years  past,  Plumas  County  ranked  first  for  1925  with 
an  output  of  26,950,029  pounds;  Shasta,  second,  -wdth  14,565,967 
pounds;  and  Calaveras,  third,  with  4,906,650  pounds. 

Distribution  of  the  192'5  copper  output,  by  counties,  was  as  follows: 

Copper  Production,   by  Counties,  1925. 

County                                                                                                  Pounds  Value 

Calaveras    4,906,650  ?696,744 

Inyo     : 73,003  10,367 

Mono     1.020  145 

Plumas     26,950,029  3,826,904 

Riverside    23,134  3.285 

San  Bernardino 6,249  S88 

Shasta     14.565.967  2,068,367 

Trinity    439,766  62,447 

Amador,  Butte,  Kern,  Lake,  Los  Angeles.  Nevada.  Orange, 

Placer*   2,681  380 


Totals 46.968,499 

'  Combined  to  conceal  output  of  a  single  operator  in  each. 


The  production  of  gold  in  California  in  1925  totaled  632,035.31  fine 
ounces,  worth  $13,065,330,  being  a  decrease  of  4,104.41  fine  ounces  from 
the'  1924  yield.  This  was  divided,  $7,969,186  from  the  'deep'  or  lode 
mines,  and  $5,096,144  from  placers  (mainly  by  the  dredgers).  As  the 
State  Mining  Bureau  has  never  independently  gathered  the  statistics 
of  gold  and  silver  production,  these  figures,  as  in  former  years,  are 
published  by  cooperation  with  and  through  the  courtesy  of  Mr.  J.  M. 
Hill  of  the  Division  of  Minerals  and  Statistics,  U.  S.  Bureau  of  Mines. 

The  largest  gold  production  for  1925  is  reported  from  Yuba  County, 
with  an  output  of  124,354.23  fine  ounces  ($2,570,630)  ;  Amador  County 
with  113.105.63  ounces  ($2,338,101),  was  second;  Nevada  County,  with 
111,533.74  ounces  ($2,305,607),  third;  followed  by  Sierra  and  Sacra- 
mento in  fourth  and  fifth  places  respectively.  It  will  be  noted  that  Yuba 
County  regained  its  place  in  first  rank  which  it  surrendered  to  Nevada 
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County  ill  1924.    The  Yuba  Couuty  production  is  almost  entirely  from 
dredges,  while  that  from  Nevada  County  is  mainly  lode  gold. 

Distribution  of  the  192")  gold  production,  by  counties,  was  as  follows: 

Gold    Production,    by   Counties,    1925. 

County  Value 

Alpine   $219 

Amador 2,338,101 

Butte     3.'i5,289 

Calaveras     652,433 

De'    Norte 6ST 

EI    Dorado    40.212 

Fresno 25,056 

Humboldt     13,142 

Inyo     — 43,774 

Kern    135,545 

Lassen    -- 1,130 

Los    Angreles    4011 

Madera    2.366 

Mariposa    192,810 

Merced 289 

Mono     5,503 

Monterey    998 

Napa     195 

Nevada     2,305,607 

Orange    52 

Placer     121.785 

Plumas    249.540 

Riverside    3.687 

Sacramento    1,302,320 

San  Bernardino   157,374 

San    Diego   5,134 

San   Luis  Obispo   840 

Shasta     235.013 

Sierra   1.373,705 

Siskiyou    180,120 

Stanislaus    171,742 

Trinity    434,037 

Tuolumne     1 55.592 

Yuba    .. —  2,570,630 

Total   value $13,065,330 

LEAD. 

Production  of  lead  in  California  in  1925  increased  approximately 
40%  in  quantity  and  60%  in  value  over  the  preceding  year.  As  in  the 
past,  the  principal  output  was  from  lead-silver  ores  in  Inyo  County. 
The  total  recoverable  lead  in  ores  shipped  from  California!!  mines  in 
1925  amounted  to  7,352,422  pounds  valued  at  $639,661,  compared  with 
4.984.387  pounds  and  $398,751  in  1924.  This,  in  turn,  however,  was 
sliffhtly  less  than  the  1923  vield.  The  average  price  of  lead  in  1925  was 
8.7«*  per  pound  as  against 'S.O^  in  1924,  7.0^  in  192'3,  and  3.9^  in  1913. 

The  1925  production  was  distributed  by  counties  as  follows : 

Lead    Production,   by   Counties,    1925. 

County                                                                             Pounds  Value 

Inyo     6,301,105  $548,196 

Mono    22,488  1,957 

Riverside     —    135,872  11,821 

San    Bernardino    61,480  5.349 

Shasta    647,886  56,366 

Amador,   Butte,   Calaveras,   Los  Angeles,   Nevada. 

Orange*     183,591  15,972 

Totals 7,352,422  $639,661 

»  Combined  to  conceal  output  of  a  single  operator  in  each. 

NATURAL  GAS. 

Statistics  on  the  production  of  natural  gas  in  California  are  in  a  con- 
siderable degree  difficult  to  arrive  at,  as  much  of  it  that  is  utilized 
directly  at  the  wells  for  heating,  lighting,  and  driving  gas  engines  is 
not  measured.     Hence,  it  is  necessary  to  approximate  the  output  of 
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mauy  of  the  operators  in  the  oil  fields,  estimated  on  the  number  of 
lights,  and  oij  the  number  and  horsepoAver  of  gas  engines  and  steam 
boilers  thus  operated.  The  figures  here  given  are  for  gas  utilized 
locally  and  also  that  sold  foi-  distribution  to  consumers;  and  we  con- 
sider are  not  over-estimated,  particularly  in  the  six  oil-producing 
counties.  It  must  be  remembered  tliat  .several  of  our  important  oil 
fields  are  removed  many  miles  from  the  site  of  any  other  industry,  and 
that  the  gathering  of  small  amounts  of  gas  and  transporting  it  for  any 
considerable  distance  may  not  always  be  profitable,  nor  is  it  often 
possible  to  have  pipe-line  facilities  available  to  handle  the  gas  accom- 
panying the  early  gas  production  in  newly  developed  fields.  Wherever 
feasible,  casing-head  gas  is  used  in  driving  gas  engines  for  pumping  and 
drilling,  and  in  firing  the  boilers  of  steam-driven  plants. 

The  most  notable  gas  developments  in  California  in  recent  years  have 
been  in  the  Elk  Hills  and  Buena  Vista  Hills  in  Kern  Countj%  north- 
east of  the  Midway  district,  and  in  the  new  oil  fields  in  the  Los  Angeles 
basin,  Los  Angeles  and  Orange  counties. 

Production  and  Value. 

There  is  rather  a  wide  variation  in  prices  quoted  for  natural  gas 
because  a  considerable  part  is  used  directly  in  the  field  for  driving 
gas  engines  and  firing  boilers,  and  is  therefore  not  measured  nor  sold. 
Such  companies  as  have  placed  a  valuation  on  the  gas  that  was  thus  used 
in  1925  gave  from  3('-25^  per  1000  cubic  feet,  at  the  well.  From  th.' 
totals  shown  in  the  tabulation  following  herein,  the  average  value  for 
all  fields  in  192.")  works  out  at  approximately  8.2('. 

Approximately  7000  cubic  feet  of  gas  is  equal  to  one  barrel  of  oil  in 
heating  value,  and  is  so  accounted  for  by  many  operators.  In  driving 
gas  engines,  about  4000  cu.  ft.  per  24  hr.  are  consumed  by  a  25-h.p. 
engine  and  63.700  en.  ft,  per  day  for  heating  a  70-h.p.  steam  boiler, 
which  figures  have  been  utilized  in  compiling  this  report,  in  those  cases 
where  gas  was  not  metered. 

Natural  Gas  'Consumed,'  or  Utilized  for  Fuel,  1925. 

County                                                                          Mcu.ft.  Value 

Fresno    1,515,S,S9  $116,711 

Kern    45,649,845  2,290,608 

Kings    740  440 

Los   Angeles 98,226,700  8,704,894 

Orange    26.324,369  2,324.014 

Santa  Barbara --     2,545.208  248,708 

Tulare    280  175 

Ventura    20,144,646  1.953,163 

Butte.    Humboldt,    Lalse,    Mendocino.    Sacra- 
mento.   San    Joaquin,    San    Luis    Obispo. 

San  Mateo,  Santa  Clara,  Sutter,  Tuba  *_         312.247  251.369 

Totals— 194,719,924  $15,890,082 

•  Combined  to  conceal  output  ot  a  single  operator  in  each. 

The  above  totals  for  1925  compare  with  209,921.596  cu.  ft.,  valued  at 
$15,153,140  in  1924.  The  only  important  increase  in  quantity  in  1925 
was  made  bv  Vientura  Countv,  which  shows  20,144.646  M  eu,  ft.  worth 
$1,953,163  as  against  5,995,760  M  cu.  ft.  and  ,$633,352  in  1924  This  was 
due  to  exploitation  of  deeper  oil  sands  in  the  Ventura  field.  Fresno 
County  showed  a  slight  increase,  Los  Angeles,  Orange,  and  Kern 
counties,  in  the  order  named,  utilized  somewhat  smaller  quantities  of 
natural  gas :  but,  with  the  exception  of  Los  Angeles,  there  was  a  larger 
recovery  of  natural-gas  gasoline  from  the  gas  treated. 
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Gasoline  from  Natural  Gas. 

More  or  less  gas  usually  aceompauies  the  crude  petroleum  iu  the  oil 
fields,  and  sueh  gas  carries  varying  amounts  of  gasoline.  A  total  of 
163  plants  by  83  operating  companies  or  individuals  were'  in  operation 
in  1925  recovering  gasoline  by  compression  or  absorption  from  this 
'casiug-head'  gas.  After  the  gasoline  is  extracted  the  remaining  'dry 
gas'  so  far  as  practicable  is  taken  into  pipe  lines,  by  which  it  is  distrib- 
uted to  consumers,  both  domestic  and  commercial. 

In  certain  of  the  oil  fields,  some  of  the  casing-head  gasoline  is  obtained 
as  an  incidental  product  to  the  compressing  of  the  natural  gas  prelim- 
inary to  its  transmission  to  consuming  centers  through  the  gas  pipe- 
lines. Some  coneerns  market  the  casing-head  gasoline  separately,  others 
blend  it  with  distillery  gasoline,  while  others  turn  it  into  the  oil  pipe- 
lines, thus  mixing  this  high-gravity  gasoline  with  the  crude  oil  for 
transportation  to  the  refinery  where  it  is  later  regained.  A  total  of 
301.75.5,000  gallons  of  casing-head  gasoline  valued  at  $39,288,500  from 
all  fields  was  reported  as  made  during  1925,  compared  with  228,781,000 
gallons  valued  at  $22,269,955  by  82  operators  and  137  plants  in  1924. 
It  was  distributed  by  counties,  as  follows : 

Natural-Gas    Gasoline 
Count!/  No.  Plantf! 

Fresno    1 

Kern     44 

Ltos   Angeles 76 

Orange    29 

Santa    Barbara 4 

Ventura I) 

Totals 163 

The  usual  recoveries  of  gasoline  from  natural  gas  var.y  from  l  gal. 
to  3  gal.  per  1000  eu.  ft.  of  gas  handled,  the  average  being  about  1  gal. 
per  1000  cu.  ft.  A  recent  report  by  Mashaw  &  Swanson^  gives  the 
average  recovery  for  1925  as  1.281  gallons  per  1000  cu.  ft.  of  gas  treated. 
Their  figures  .show  the'  following  production,  by  methods : 

Natural-Gas    Gasoline    Production,    1925,    by    Methods. 

(Per  U.  S.   Bureau  o(  Mines) 

}?ccoV€ry 

Method                                                                          Gallons  (Gal.  tier  M  cu.  ft.) 

Oil  absorption 176,659.197  1.117 

Compressor     6.718,091  1.369 

Combination  compressor  and  oil  absorption.   86,156,130  1.436 

Combination  oil  and  charcoal  absorption 33,367.546  1.539 

Drip    279,113  

Totals 303.180,077  1.281 

PETROLEUM, 

The  crude  oil  production  of  California  for  1925  amounted  to  a  total 
of  232,492,147  barrels  of  clean  oil,  valued  at  $330,609,829  at  the  well. 
This  total  of  quantity  is  compiled  from  the  monthly  production  reports 
filed  by  the  operators  with  the  State  Oil  and  Gas  Supervisor,  to  which 
have  been  added  figures  for  the  output  of  a  number  of  small  operators 
in  the  old  Los  Angeles  City  Field  not  under  the  jurisdiction  of  the 
Supervisor,  and  a  small  production  in  San  Mateo  County  which  was 
also  not  reported  to  that  office. 

>  Mashaw,  J.  W'.,  &  Swanson,  E.  B..  Statistical  summary  ot  the  California  petroleum 
industry  1925:  U.  S.   Bureau  of  Mines,  1926,  p.   27. 


>vered,    1925. 

Gallons 

Value 

587,000 

59.030,000 

177.920.000 

45,040,000 

6,891.000 

12,287,000 

»76,427 

7,685,706 

23,165.184 

5.864,208 

897.208 
1,599.767 

301,755,000 

$39,288,500 
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The  question  of  the  value  of  the  crude  oil  yield  at  the  ■well  is  a 
difficult  one  to  settle  with  exactitude,  principally  because  a  large  part 
of  the  output  is  not  sold  until  after  refining.  The  large  refiners  are 
also  large  producers  of  crude  oil  ■which  they  send  direct  from  ■well  to 
plant,  hence  much  of  the  crude  oil  is  not  sold  as  such.  The  values  used 
in  the  statistical  reports  of  the  State  Alining  Bureau  since  1914  have 
been  derived  from  averages  of  actual  sales  of  crude  oil  of  all  grades  in 
each  field  of  the  state,  and  these  averages  applied  to  the  total  yield  of 
the  respective  fields.  This  ■we  feel  is  a  safer  measure  of  commercial 
values  than  market  quotations,  because  quotations  do  not  alvrays  mean 
sales.    This  is  particiilarly  true  on  a  rising  or  a  falling  market. 

A  comparison  of  the  sales  and  quotations  averages  for  the  past  ten 
years  reveals  a  number  of  interesting  developments,  among  ■which  may 
be  noted  the  follo^wing :  On  a  rising  market  the  average  sales  price  for 
the  year  ■will  be  lower  than  the  average  of  quotations :  and  on  a  falling 
market  the  average  sales  ■will  be  higher  than  the  quotation  average. 
This  is  probably  due,  in  part  at  least,  to  sales  under  time  contracts. 

Features  of  1925. 

The  noteworthy  features  of  the  year  1925  in  the  oil  industry  of  Cali- 
fornia were  the  higher  prices  prevailing  and  the  increase  in  production 
due  to  the  newer  fields  of  Inglewood,  Rosecrans.  Dominguez,  and  Ven- 
tura, though  this  increase  was  partly  offset  by  the  increased  amoiuit  of 
elosed-in  production  and  partly  bv  decline  in  some  of  the  older  fields, 
particularly  Long  Beach. 

Summarizing  the  data  for  the  year,  the  State  Oil  and  Gas  Super- 
visor'^ presented  the  following  figures : 

•'The  total  production  of  the  state  for  tlie  last  six  months  of  1925  -sras  120.623.010 
barrels  of  oil  and  53,519,125  barrels  of  water.  The  production  of  oil  for  tie  year 
1925  was,  therefore.  232.334,238  barrels,  an  increase  of  3,625^767  barrels  over  1924. 
Production  increased,  notwithstanding  that  the  amount  of  closed-in  production  in 
the  state  increased  during  the  latter  half  of  the  year.  The  increased  production 
was  principally  from  four  fields  as  follows : 

Increase  of  1925 
Field  over  1924  production 

Inglewood    18.365.356  barrels 

Rosecrans    7.191.SS0  barrels 

Dominguez    6,76.. 640  barrels 

Ventura 5,182,597  barrels 

Total    37,307,473  barrels 

This  increase  was  partly  offset  by  the  increased  amount  of  closed-in  production,  and 
partly  by  decline  in  some  of  the  older  fields,  notablv  Long  Beach,  which  produced 
19.527,931  barrels  less  in  1925. 

"The  production  of  oil  for  the  last  half  of  1925  was  8. 911. 782  barrels  more  than  for 
the  first  half.  Water  production  decreased  1.760,012  barrels  during  the  same 
periods.  •  •  » 

"The  estimated  closed-in  production  remained  constant  at  about  25.000  barrels 
daily  during  the  first  five  months  of  the  year,  but  in  June  additional  production  from 
Elk  Hills  and  Midway-Sunset  was  closed  in.  and  the  amount  Increased  steadily  in 
those  and  other  fields  to  60.454  barrels  daily  in  December.         «         •         • 

"Storage  and  Price  Changes. 

"The  total  crude  and  refined  petroleum  in  storage  in  Pacific  coast  territory  at  the 
end  of  1925  was  153.796.682  barrels  according  to  the  American  Petroleum  Institute. 
The  increase  in  storage  during  the  year  amounted  to  28.774.718  barrels  compared  "with 
an  increase  in  1924  of  8,294,522  barrels.  The  total  amount  of  crude  and  refined  oil 
shipped  to  eastern  ports  during  1925  was  27.937.000  barrels  or  19.690,000  barrels  less 
than  the  1924  shipments. 

"Prices  of  crude  averaged  higher  in  1925  than  in  1924.  The  prevailing  price  range 
of  $1  to  $1-82  per  barrel  in  January  was  increased  in  February  to  a  range  of  $1.25 
to  $2.40  p>er  barrel  and  continued  at  that  level  until  September  21.  when  it  was 
reduced,  ranging  from  $Ti.90  to  $2.30  per  barrel.  A  further  reduction  was  made 
October  27  when  the  range  in  price  was  $0.75  to  $2.30.  affecting  only  the  heavier 
grades.     These  prices  continued  for  the  remainder  of  the  year. 

'  Bush,  R.  D.,  Resume  of  oil  field  operations  in  California  in  1925 :  Cal.  State  Min. 
Bur..  lltJi  Ann.  Rep.  of  State  O.  &  G.  Sucer.  Ko  8.  Feb.  1926,  pp.  5  and  6. 
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'•Drilling  and  Developme7it. 

"During  1925,  1359  wells  were  reported  to  the  State  Oil  and  Gas  Supervisor  as 
ready  to  drill,  as  compared  with  1353  new  wells  in  1924.  Ot  the  total  number  107, 
or  8  per  cent,  were  wildcat  wells.  No  new  fields  of  Importance  were  discovered,  but 
considerable  new  producing  area  was  added  by  extensions  of  the  Long  Beach  and 
Midwa.v  fields.  A  small  amount  of  oil  was  discovered  at  Seal  Beach,  Los  Angeles 
County  ;  in  Sonoma  County,  near  Petaluma  ;  and  in  Monterey  County,  southwest  of 
Salinas.  New  and  deeper  producing  horizons  were  discovered  in  the  Brea-Olinda. 
Sunset,  and  Cat  Canyon  fields." 

Outlook  for  1926. 

Figures  for  the  first  six  months  of  1926  indicate  a  slight  decline  in 
yield  for  the  current  year  compared  with  1925.  Prodiiction  has 
dropped  to  around  610.000  barrels  per  day  from  the  1925  average  of 
634,000  barrels  daily.  Effective  March  11th,  prices  were  advanced  for 
the  lighter  grades  of  crude  oil. 

Production  Figures. 

The  following  table  gives  the  production  and  value  by  counties  for 
1925,  compared  with  the  1924  figures : 

Production   and   Value   of   Crude    Oil,   by   Counties. 

1924  1925 

County  Barrels  Value  Barrels  Value 

Fresno    10,156,405  $11,801,743  7,773,665  $8,503,390 

Kern    61,175,405  69,572,934  58,852,742  84,255,094 

Los    Angeles 119,027,428  147,474,953  121,214,551  173,215,593 

OranKe    31,661,283  37,455,298  32,734,420  46,384,673 

San    Luis    Obispo 31,222  30,972  29,590  32,164 

Santa     Barbara 2,905,181  3,009,768  2,647,380  2,419,705 

Santa    Clara 14,417  20,481  13,828  22,594 

Ventur.T.    3,958,010  5,279,985  9,221,846  15,769,357 

San  Bernardino  and 

San    Mateo '4,120  6,740  "4,125  7,259 

228,933,471  $274,652,874       232.492,147  $330,609,829 

»  Combined  to  conceal  output  of  a  single  operator  in  each. 
>>  Combined  to  conceal  output  of  a  single  operator  in  San  Bernardino   County. 

The  foregoing  totals  show  a  state  average  price'  of  $1,422  per  barrel 
for  the  year  1925,  as  compared  to  $1,200  in  1924  and  $0,923  in  1923. 

Oil  in  'Storage.' 

Field,  refinery,  pipe-line,  and  tank-farm  stocks  of  crude  and  refinery 
products  in  Pacific  Coast  territory  totaled  153,795,682  barrels,^  Decem- 
ber 31,  1925,  compared  with  125,021,964  barrels  on  December  31,  1924, 
distributed  as  follows: 

stocks                                                                                            Dec.  31,  1925  Dec.  31,  1924 

Heavy    Crude,    heavier    than    20°    A.P.I.,    including    all  (Barrels)  (Barrels) 

grades   of   fuel 82,849,057  57,254,796 

P.eflnable  Crude,    20°   A.P.I.,  and   lighter 44,345,837  40,574,578 

Oasoline     10,172,563  10,957.487 

Naphtha   Distillates    6,548.483  9,316.613 

All   other   stocks 9,879.743  6,838,490 

Totals,    all   stocks 153,795,682  125,021,964 

Proved  Oil  Land. 

The  total  proved  oil  land  of  the  state  increased  to  121,436  acres,  as 
against  118,979  acres  in  1924.  Of  this  1925  total,  22,673  acres  being 
owned  by  Federal,  State,  and  City  governments,  or  for  other  reasons, 
is  not  assessable  for  the  support  of  the  Department  of  Petroleum  and 
Gas  of  the  State  Mining  Bureau.  The  acreage  in  1925  was  distributed 
by  counties  as  follows  : 

■  Standard  Oil  Bulletin,  February,  1926,  p.  13. 
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Proved   OiJ   Land   and   Number  of  Wells,   1923. 

Land  Number 

County                                                                                                       (Acres)  wells 

Fresno    14,636  96;- 

Kern    76,398  5.931 

Los    Angeles* 11,239  2.S07 

Orange    6.63U  97'.< 

San   Bernardino 1 

San    Luis   Obispo 402  11 

San  Mateo 3 

Santa  Barbara 7.S23  S54 

Santa  Clara SO  _   9 

Ventura    4,22S  571 


Totals — 121.436  11,635 

•  Not  including  the  old  Los  Angeles  City  Field. 

SALT. 

ilost  of  the  .salt  production  in  California  is  obtained  bv  evaporating 
the  water  of  the  Pacific  Ocean,  plants  being  located  on  the  shores  of 
San  Francisco,  ilonterey,  and  San  Diego  bays,  and  at  Long  Beach. 
Additional  amounts  are  derived  from  lakes  and  lake  beds  in  the  desert 
regions,  mainly  in  Kern  and  San  Bernardino  counties.  A  small  amount 
of  valuable  medicinal  salts  is  obtained  by  evaporation  of  the  water  of 
ilono  Lake,  ilono  County. 

Distribution  of  the  1925  .salt  production  of  California,  by  counties, 
was  as  follows : 

Salt  Production,  by  Counties.  1925. 

County                                                                                                             Tons  Value 

Alameda --  1S0,712  $497,692 

Kern     6.S9U  28.858 

San   Bernardino   28.319  101,085 

.San   Mateo    31.325  155.925 

Los  Angeles,  Modoc.  Mono,'  Monterey.  San  Diego*" 36.822  166.266 

Totals 284.068  J949.S26 

»  Medicinal  salts. 

*•  Combined,  to  conceal  output  of  a  single  operator  in  each. 

The  above  returns  show  a  decrease  both  in  tonnage  and  value  from 
the  record  figures  of  1924  which  were  318.800  tons  and  $1,159,137. 
Slightly  lower  market  prices  prevailed  during  1925.  a.s  a  result  of 
price  cutting  by  one  or  two  of  the  operatoi-s.  As  in  1924.  there  were 
nine  plants  operating  in  Alameda  County  in  1925.  but  a  total  of  only 
eleven  in  the  other  counties  tabulated  (a  decrease  of  one). 


Except  for  the  early-day  production  from  the  silver  mines  of  the 
Calico  district  and  the  more  recent  production  from  those  of  the 
Kandsburg  area,  both  of  which  are  in  San  Bernardino  County-,  the 
recovery  of  silver  in  California  has  been  largely  as  a  by-product  from 
its  association  with  copper,  lead.  zinc,  and  gold  ores. 

The  1925  silver  output  of  California  totaled  3.054.416  fine  ounces, 
valued  at  $2,106,871.  compared  with  3.555.153  fine  ounces  valued  at 
$2,381,952  in  1924.  Of  the  1925  yield,  $12,894  was  from  placers.  The 
averasre  price  of  domestic  silver  during  1925  was  69.4<'  per  ounce  in 
New  York,  as  against  67r  in  1924,  and  $1.00  in  1921-1923  under  the 
Pittman  Act.  The  figures  below  are  those  of  the  U.  S.  Bureau  of  ilines. 
Department  of  Commerce  (as  explained  under  Gold). 
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The  distribution  of  the  1925  silver  yield,  by  counties,  was  as  follows: 

Silver   Production,   by  Counties.   1925. 

County                                                                                                Fine  ounces  Value 

Alpine    — 2  $1 

Amador    23.232  16,123 

Butte    6,274  4,354 

Calaveras     11,994  S,324 

Del   Norte   2  1 

El  Dorado   343  238 

Fresno    — 217  151 

Humboldt     90  62 

Inyo     169. ess  117,763 

Kern   10,742  7,455 

Lassen    34  24 

Los  Angeles   22,254  15,444 

Madera    118  82 

Mariposa    2,533  1,758 

Merced    „  „„2  1 

Mono   2,291  1,590 

Monterey    4  3 

Napa   — 2,046  1,420 

Nevada 46,333  32,155 

Orange    l.*33  995 

Placer 893  620 

piumas'i-; :;::::::: ^23,997  294.254 

Riverside    3,703  2,o70 

.Sacramento    ,  „„?'I^-  ,  o-Jon!. 

Son   Bernardino   l,986,15o  1.3  iS. 392 

Snn   Diego »;>  ^° 

S.iTi  I>uis  Obispo 


300,890  208,818 

s;;".,.:,      12.852  8,919 

;^iskiyou":::::::::::;:::::::;::::":::"-:; 1.19s  ssi 

Stanislaus    1  "?«  -  ??4 

Trinity 


11,129  7.724 


Tuolumne 


614 


Tuba ._:::::::::::;:;:::"".:::::::;::::::::-—       9.222  s.^qq 

Totals   _J 3.054.416  $2,119,765 

SOAPSTONE  AND   TALC. 

The  total  output  of  talc  and  soapstone  in  California  in  1925  amounted 
to  15,465  tons  valued  at  $239,084,  compared  with  16,179  tons  valued  at 
$242,770  in  1924.  Xearly  80%  of  the  product  was  liigrli-grade  talc 
from  Inyo  and  San  Bernardino  counties,  which  material  was  utilized 
mainly  in  toilet  powders,  paint,  paper,  and  rubber  manufacture,  and 
some  in  ceramics.  The  'soapstone'  frrades  were  used  mainly  for  roofinor 
granules  and  as  a  tiller  in  roofino;  paper,  and  part  also  in  mafjnesite 
cement. 

It  is  reported  that  Californian  talc  is  steadily  replacing  imported  talc 
in  the  toilet  trade  on  the  basis  of  quality.  The  largest  production  of 
tale  in  the  United  States  comes  from  Vermont  and  New  York,  and  of 
massive  soapstone  from  Virginia.  Foreign  importations  of  high-grade 
white  talc  suitable  for  manufacture  of  toilet  powder  have  come  mainly 
from  Canada,  Italy,  and  France.  Foreign  producers  have  the  benefit 
of  cheap  labor,  and  a  low  tariif  import  duty. 


The  production  of  carbonates  and  sulphate  of  sodium  in  California 
in  1925  included  :  soda  ash  and  bicarbonate  from  plants  at  Owens  Lake, 
Inyo  County;  trona  ('sesqui-carbonate, '  a  double  salt  of  NanCO,  and 
NaHCO,)  from  Searles  Lake,  San  Bernardino  County;  and  salt  cake 
("sulphate)  from  the  Carrizo  Plains,  San  Luis  Obispo  County.  The 
total  amounted  to  48.625  tons  valued  at  $947,649,  being  an  increase  in 
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both  quantity  and  value  compared  with  the  1924  figures  of  32,536  tons 
and  $711,796. 

The  dense  ash  and  bicarbonate  ■were  used  mainly  in  the  manufacture 
of  soap,  glass,  and  chemicals:  the  salt  cake  in  paper  making;  and  the 
trona  for  metallurgical  purposes. 

TUNGSTEN. 

The  commercial  production  of  tungsten  ores  and  concentrates  in 
California  began  in  1905 ;  and  has  been  continuous  since,  with  the 
exception  of  1920-1922  (inclusive),  when  the  mines  were  shut  down 
owing  to  low  prices  due  to  excess  stocks  following  the  war  and  to  lack 
of  tariff  protection  against  foreign  importations.  Production  was 
resumed  on  a  small  scale  late  in  1923,  and  has  now  practically  regained 
its  pre-war  average  annual  tonnage,  though  the  1925  figures  are  about 
25%  less  than  those  for  1924. 

The  material  shipped  in  1925  included  both  high-grade  sorted  ore 
and  concentrates,  coming  from  properties  in  Inyo  and  San  Bernardino 
counties.  A  total  of  8619  tons  of  all  grades  was  reported  produced, 
and  in  part  concentrated,  yielding  573  tons  recalculated  to  60%  WO3, 
valued  at  a  total  of  $348,471. 

Prices  during  1925  ranged  rather  regularly  from  $9.00  per  unit,  duty 
paid,  for  Chinese  wolframite  in  January,  to  $12.00  in  December;  with 
domestic  scheelite  commanding  50('  to  $1.00  per  unit  higher.  Present 
(July,  1926)  prices  are  $11.75  to  $12.75,  with  domestic  demand  light, 
though  curtailment  of  Chinese  supplies  is  anticipated. 

ZINC. 

Recoverable  zinc  in  ores  mined  in  California  in  1925  amounted  to 
11,546,602  pounds  valued  at  $877,542,  compared  with  3,060.000  pounds 
and  $198,900  in  1924.  The  1924  output  was  marketed  entirely  in  the 
form  of  the  oxide;  but  the  major  portion  of  the  1925  yield  (in  the  form 
of  concentrates)  was  shipped  to  Belgium  for  treatment.  A  small 
amount  of  oxide  was  marketed. 

The  avei'age  price  per  pound  quoted  for  the  metal  in  1925  was  7.6{( 
as  against  6.5^  in  1924. 

MUSEUM. 

The  Museum  of  the  State  ilining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America ;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men,  and 
pro.speetors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 
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LABORATORY. 

Frank   Sanborx.   Mineral   Teclinologist. 

Sericite  mica-schist  samples  from  Inyo  and  other  counties  in  the 
state  are  frequently  received  at  this  laboratory  for  identification.  It 
has  been  stated  that  these  schists,  which  resemble  talc  in  feel  and 
general  appearance,  occur  in  large  deposits.  The  fact  that  sericite  mica 
contains  alumina  up  to  SS^/f.  and  potash  up  to  11%  suggests  the  possi- 
bility of  these  schists  being  a  potential  source  of  potash  with  a  residue 
suitable  for  use  in  the  cement  or  ceramic  industries. 

As  far  back  as  18.57  a  patent  was  taken  out  for  extracting  potash 
from  feldspar,  lava,  etc.,  by  mixing  them  with  fluorite  or  calcium  car- 
bonate and  heating  to  bright  redness;  the  alkali  being  subsequently 
extracted  from  the  mass  by  leaching  with  boiling  water. 

A  number  of  methods  of  exti-acting  potash  from  feldspar  have  been 
tried  with  partial  success,  but  apparently  unless  the  residue  can  also 
be  utilized  commercially,  the  costs  of  extracting  the  potash  are  too  high 
for  a  profitable  recovery  of  potash  alone.  In  the  case  of  sericite  mica- 
schist  the  mining  and  treatment  costs  would  probably  be  much  less 
than  they  would  be  for  feldspar,  and  a  residue  obtained  that  could  be 
utilized  in  ceramics  or  cement  making. 

A  total  of  1293  samples  were  received  during  the  four-month  period 
covered  by  this  report.  Eequests  for  the  identifications  come  from 
practically  every  county  in  the  state. 
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LIBRARY. 

Forest   L.    Campbell,    Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Jlining  Bureau  contains  some  five  thousand 
selected  volumes  ou  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'jMining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Files  of  all  tlie  leading  technical  journals  Mill  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL    PUBLICATIONS    RECEIVED. 
Governmental. 

TJ.  S.  Geological  Surve.v  : 

Bulletin  768 — Geology  and  Oil  Resources  of  the  Puente  Hills  Region,  Southern 

California.    By  W.  A.  English. 
Bulletin  776 — The  Mesozoic  Stratigraphy  of  Alaska.     By  George  C.  Martin. 
Bulletin  779 — Guides  to  Ore  in  the  Leadville  District,   Colorado.     By  G.  F. 

Loughlin. 
Bulletin  783-A — Mineral  Industry  of  Alaska  in  1924  and  Administrative  Re- 
port.    By  P.  S.  Smith. 
Bulletin  783-B — Mineral   Investigations   in    Southeastern   Alaska.      By   A.   F. 

Buddington. 
Bulletin  7S3-D — The    Xison    Fork    Country    and    Silver-Lead    Prospects    near 

Ruby.  By  J.  S.  Brown. 
Bulletin  785-B — Potash  Investigations  in  1924.     By  W.  B.  Lang. 
Professional  Paper  139 — Geology  and  Ore  Deposits  of  the  Ducktown  Mining 

District,  Tennessee.    By  Vi'.  H.  Emmons. 
Professional  Paper  140 — Shorter  Contributions  to  General  Geology  1925.     By 

W.  C.  Mendenhall. 
Professional  Paper  143 — Paleontology  and  Stratigraphy  of  the  Castle  Hayne  and 

Trent  Marls  in  North  Carolina.     By  L.  B.  Kellum. 
Professional   Paper  14.j — Geology  and   Oil  and  Coal   Resources  of  the  Oregon 

Basin  and  Grass  Creek  Basin  Quadrangles.  'Wyoming.     By  D.  F.  Hewett. 
Water  Supply  Paper  558 — Preliminary  Index  to  River  Surveys  made  by  the 

United  States  Geological  Survey  and  Other  Agencies.    By  B.  E.  Jones. 
Water  Supply  Paper  562 — South  Atlantic  Slope  and  Eastern  Gulf  of  Mexico 

Basins.     By  Nathan  C.  Grovcr. 
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U.  S.  Bureau  of  Miues : 

Bulletin  252 — Beneficiation  iini]  Utilization  of  Georgia  clays.     By  R.  T.  Stull. 
Mineral  Resources  of  the  United  States : 

Natural  Gas   in   1924. 

Gold,  Silver,  Copper,  and  Lead  in  Arizona  in  1924. 

Barytes  and  Barium  Products  in  1924. 

Natural-Gas  Gasoline  in  1924. 

Stone  in  1924. 

Fuel  Briquetts  in  1925. 
Technical  Paper  363 — Analysis  of  Virginia  Coals.     By  J.  B.  Eby. 
Technical  Paper  365 — Lessons  from  the  fire  in  the  Argonaut  Mine.     By  B.  O. 

Pickard. 
Technical  Paper  'i5G — Analyses  of  Tennessee  Coals.    By  Wilbur  A.  Nelson. 
Technical  Paper  377 — Red    Iron    Ores    and    Ferruginous    Sandstones    of    the 

Clinton  Formation  in  the  Birmingham  District,  Alabama.  By  W.  R.  Crane. 
Technical  Paper  382 — Accidents  in  the  California  Petroleum  Industry  in  1923. 
Technical  Paper  .395 — Accidents   at   the   Metallurgical    Works   in    the   United 

States  during  the  Calendar  Year  1925.     By  W.  W.  Adams. 

Reports  of  Investigations : 

Serial  No.  2743 — Coal   Mining  Royalties  and   Leasing   Conditions   in   Vermil- 
lion and  Edgar  (bounties,  Illinois  (District  VIII).    By  L.  D.  Tracy. 
Serial  No.  2744 — Flotation   of  Limestone  from   Siliceous   Gangue.     By  Oscar 

Lee. 
Serial  No.  2745 — Tests  and  Characteristics  of  Dust  Respirators.     By   S.  H. 

Katz,  G.  W.  Smith,  and  E.  G.  Meiter. 
Serial  No.  274G — Sanitary  Survey  of  the  Coal  Mines  of  Alabama.     By  F.  V. 

Meriwether. 
Serial  No.  2747 — Study  of  the  Reactions  in  an  Iron  Blast  Furnace.     By  S.  P. 

Kinney,  P.  H.  Royster,  and  T.  L.  Joseph. 
Serial  No.  2748— Consumption    of    Explosives   in    March,    192G.      By    W.    W. 

Adams. 
Serial  No.  2749 — Coal-Mine  Fatalities  in  March,  1926.    By  W.  W.  Adams. 
Serial  No.  2750 — Gas  Mask  for  Protection  Against  Ammonia  Gas.     By  A.  C. 

Fieldner,  S.  II.  Katz.  and  II.  W.  Frevert. 
Serial  No.  2751 — Nomographic   Charts   for   Computing   the   Rate   of    Leakage 

from  Natural  Gas  Lines.     By  E.  O.  Bennett. 
Serial  No.  2752 — Methods   of   Testing   High-Pressure    Natural-Gas    Lines   for 

Leakage  Losses.     By  E.  L.  Rawlins. 
Serial  No.  2753 — Consumption  of  Explosives  in  April,  1926.  By  W.  W.  Adams. 
Serial  No.  2754^Coal-Mine  Fatalities  in  AprU.  1926.     By  W.  W.  Adams. 
Serial  No.  2755 — The  Sizing  Action  of  a  Coal-Washing  Table.     By  Byron  M. 

Bird. 
Serial  No.  2756 — Subject  List  of  Reports  of  Investigations  Issued  During  1025. 
Serial  No.  2757 — Extinction    of    Jlethane    Flames    by    Helium.      By    H.    F. 

Coward  and  G.  W.  .lones. 
Serial  No.  2758— Explosibility  of  Oil-Shale  Dust.     By  Vernon  C.  Allison  and 

Arthur  D.  Bauer. 
Serial  No.  2759 — Consumption  of  Explosives  in  May,  1926.    By  W.  W.  Adams. 
Serial  No.  2760— Coal-Mine  Fatalities  in  May,  1026.     By  W.  W.  Adams. 
Serial  No.  27G1 — Magnetic   Concentration   of   Flue   Dust   of   the   Birmingham 

District.     By  Oscar  Lee,  B.  W.  Gandrud,  and  F.  D.  DeVaney. 
Serial  No.  27G2 — Manufacture   of   Lime  from   Small   Stone  with  a   Sintering 

Machine.     By  W.  M.  Myers. 
Serial  No.  2763— Coal-Miiie  Fatalities  in  June,  1926.     By  W.  W.  Adams. 
Serial  No.  2764 — Consumption  of  Explosives  in  June,  1926.  By  W.  W.  Adams. 

Information  Circulars : 

Circular  No.  6004 — Record  of  the  Pittsburgh  Testing  Station  Standard  Dyna- 
mite.   By  S.  P.  Howell. 

Circular  No.  6006 — Manufacture  and  Characteristics  of  Gasoline.  By  A.  J. 
Kraemer. 

Circular  No.  6007 — The  Quicksilver  Situation  from  a  Domestic  Standpoint. 
By  J.  W.  Furness  and  R.  M.  Santmyers. 
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Circular  No.  6008 — Rock  Dust  Material  for  Coal  Mines. 

Circular  No.  6009 — Gases  Commonly  Used  in  the  Industries  and  the  Home  and 

Their  Hazards.    By  A.  C.  Fieldner. 
Circular  No.  6010 — Leakage   Losses  from   Pipe  Lines   Carrying   Natural   Gas 

Under  High  Pi'essures.     By  E.  L.  Kawlins. 
Circular  No.  6011 — The  Movement  of  Oil  Through  the  Panama  Canal.     By  G. 
R.  Hopkins. 
Connecticut  Geological  and  Natural  History  Survey:  Bulletin  33 — The  Geology 

of  the  Stonington  Region,  Connecticut.     By  L.  H.  Martin. 
Idaho  Inspector  of  Mines :     Twenty-seventli  Annual  Report  of  tlie  Mining  Industry 

in  Idaho  for  the  year  1925. 
Bureau  of  Mines  and  Geology  : 

Pamphlet   15 — Ground   Water   for   Irrig.ntion   on   Camas   Prairie,   Camas   and 

Elmore  Counties,  Idaho.     By  A.  M.  Piper. 
Pamphlet  No.  16 — Ground  Water  for  Municipal  Supply  at  Idaho  Falls,  Idaho. 
By  A.  M.  Piper. 
Illinois  State  Geological  Survey  : 

Bulletin  47 — Geology   and    Mineral    Resources   of   the   Equality    Shawneetown 

Area.     By  Chas.  Butts. 
Bulletin  50 — Natural  Bonded  Molding  Sand  Resources  of  Illinois.  By  M.   S. 

Littlefield. 
Bulletin  52 — Pennsylvania  Flora  of  Northern  Illinois.     By  A.  C.  Noe. 
Bulletin  48 — Geology   and  Mineral  Resources   of  the  Carbondale   Quadrangle. 

By  J.  E.  Lamar. 
Bulletin  51 — Geology  and  Mineral  Resources  of  the  Joliet  Quadrangle. 
Reports  of  Investigations : 

No.  S — Preliminary  Report  on  the  Economic  Mineral  Resources  of  Calhoun 

County.  By  J.  E.  Lamar. 
No.  9 — The  Glenwood  Beds  as  a  Horizon  Marker  at  the  Base  of  the  Platte- 
ville  Formation.     By  Arthur  Bevan. 
Indiana    Department   of   Conservation :      Seventh   Annual    Report   for   the   year 
ending  Sei^tember  30,  1925. 
Kaolin  of  Indiana.     By  W.  N.  Logan. 

Division  of  Geology :     No.  55 — Geology   of  the  Deep  Wells   of  Indiana.     By 
W.  N.  Logan. 
Kentucky  Geological  Survey  : 

The  Clays  of  Kentucky.     By  W.  R.  Jillson. 

Pamphlet  No.  8 — Fire  Clays  of  Northeastern  Kentucky.     By  W.  R.  Jillson. 
Michigan  Geological  Survey  Division :     Pub.  36 — Clays  and  Shales  of  Michigan. 

By  G.  G.  Brown. 
Minnesota  Geological  Survey  :  Bulletin  21 — The  Geology  and  Magnetite  Deposits 

of  Northern  St.  Louis  County.     By  Frank  F.  Grout. 
Mississippi   State   Geological    Survey :      Bulletin   20 — Geology   and   Mineral   Re- 
sources of  Mississippi.     By  E.  N.  Lowe. 
Ohio  Topographic  Survey :    Final  Report  on  Land  Subdivision,  Vol.  3,  1925. 
Oklahoma  Geological  Survey : 

Bulletin  31 — Criteria  for  the  Recognition  of  Heavy  Minerals  Occurring  in  the 

Mid-Continent  Field.     By  F.  C.  Edson. 
Bulletin  36 — Petroleum  Engineering  in   the  Papoose  Oil  Field.     By  John   R. 

Dunn. 
Bulletin  37 — Geology  of  Texas  Count.v,  Oklahoma.     By  Chas,  N.  Gould, 
Pennsylvania  Topographic  and  Geologic  Survey : 

Bulletin  M6 — Bituminous  Coal  Fields  of  Pennsylvania.     By  J,  D,  Sisler, 
Bulletin  M7 — Limestone  of  Pennsylvania,     By  B.  L.  Miller. 
Tennessee  Division   of  Geology :    Bulletin   33-B — The  Northern   Tennessee   Coal 

Field.     By  L.  C.  Glenn. 
Washington  Department  of  Conservation  and  Development :     Report  of  Investi- 
gation No.   1 — Abstract  of  the  Report  on   the  Geology  and  Resources  of  the 
Pasco  and  Prosser  Quadrangles.     By  H.  E.  Culver. 
Wisconsin  Geological  and  Natural  Histor.v  Survey :     Bulletin  56-A — Soil  Survey 

of  Milwaukee  County,  Wisconsin,     By  A,  R,  Whitson,  et  al. 
California  Highway  Commission :     Important  Statutes  Relating  to  the  California 

Highway  Commission,  compiled  Nov.,  1925, 
California  Industrial  Accident  Commission :     Report  of  the  Industrial  Accident 
Commission  of  the  State  of  California  from  July  1,  1924,  to  June  30,  1925. 
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Argentina  Ministeri'o  de  Agricultui-a :  ,.         ,    ■,     tt-  i      a-„  ,.„   ,i» 

^  p„l,.  12— Informe  sobre  un  Yacimiento  de  Mineral  de  Hierro  en  la  bieua  de 
Paganzo.     By  Roberto  Beder.  „     -^         „ 

Pub.  13— Las  Termas  de  Rosario  de  la  Frontera.     By  Juan  Rassmuss 
Pub.  14— Contribueion  al  Estudio  de  las  Fuentes  Termo— Mmerales  de  Rosa- 
rio de  la  Frontera.     By  Hercules  Corti. 
Pub    15 — La  Laguna  de  Epeeuen.     By  Hercules  Corti. 

Pub.  16— Las   Concretiones   de   Mineral   de   Manganeso   de    Puerta    Quemada. 
Dpto.  de  Burruyacu.     By  Roberto  Beder. 
Canada  Department  of  Mines: 

Memoir  144— Mount  Albert  Map-area,  Quebec.    By  F.  J    Alcock. 
Economic  Geology  Series  No.  1— Geology  and  Economic  Minerals  of  Canada. 

By  G.  A.  Young. 
Summary  Report,  1924,  Part  B.  ,  ,^        ^    ,.       ,,      ,   oi    109- 

Report  of  tlie  Department  of  Mines  for  the  Fiscal  Year  Ending  March  31,  102o. 
Bulletin  55— Preliminary  Report  on  the  Jlineral  Production  of  Ontario  in  192o. 
Memoir  14.3— North  Shore  of  Lake  Huron.  By  W.  H.  Collms. 
Museum  Bulletin  No.  40— Birds  Collected  and  Observed  During  the  Cruise  ot 
the  Thiepval  in  the  North  Pacific,  1924.     By  H.  M.  Laing. 
Ontario  Department  of  Mines :    33rd  Annual  Report.  1924,  Parts  I  to  \  II. 
Final  Report  of  the  Peat  Committee  appointed  jointly  by  the  Governments  of 
the  Dominion  of  Canada  and  the  province  of  Ontario.     By  B.  F.  Haanel. 
Great  Britain  Geological  Survey :  ,    ^       .    t,  -^   ■  1    n,^ 

Summary   of   Progress   of   the   Geological    Survey   of    Great   Britain   and   the 
Museum  of  Practical  Geology  for  the  year  1925.         ^.      .  t>      t^     r.     t 

The  Geology   of  the   Carlisle,   Longtown  and   SDloth   District.     By   t,.   l!>.   Ij. 

Dixon,  et  al. 
Central  Coalfield  of  Scotland.  ^,      ^     ,  .  .,      w. 

New  Zealand  Bureau  of  Mines:     Bulletin  27— The  Geology  of  the  Whangarei- 

Bay  of  Islands  Subdivision,  Kaipara  Division.     By  H.  T.   Ferrar. 
Russia  Institute  of  Economic  Mineralogy  and  Metallurgy : 
No.  19 — The  Jourawlinskee  Bauxit-Deposit. 
No.  20 — The  Jourawlinskee  Bauxit-Deposit. 

Np_  21 The  Metallogenous  Epochs  and  Regions  of  Siberia. 

No'  24^Cordierite  Granulites  and  Kelyphytic  Structure. 

No'.  28— Essays   of   Economical   Costs   Calculation    for   our   Aluminum    Home 

Works  Plant  and  Aluminum's  Production  Cost.  ,      ,    ,^  ,   , 

South  Australia  Department  of  Mines:     Mining  Review  for  the  half  year  ended 

December  31,  1925. 
Victoria  Geological  Survey,  Australia: 

Memoir  15— The  Aberfeldy  District,  Gippsland.     By  W.  Baragwanath. 
Records  of  the  Geological  Survey  of  Victoria,  Vol    \^": J;  „      ^     n     r 

Bulletin    44— Bright,    Wandiligong    and   Freeburgh    Goldfields.      By    J.    1.    U 
Kenny. 
Transvaal  Chamber  of  Mines : 

36th  Annual  Report  for  the  year  1925. 

Reports  of  the   Executive,   Gold  Producers   and  CoUeries   Committees  foi    the 

Geological  institute  of  South  Manchuria  R.  R.  Co. :     Explanatory  Text  to  the 
Geological  Map  of  Manchuria. 
Societies  and  Educational  Institutions. 

^^Bull'etn  o^^t:  Department  of  Geological  Sciences,  Vol.  16,  No.  4-Cassididae 
*      of  Western  America.    By  H.  G.  Schenck. 
Publications  in  Engineering:  ,  ,,      ,         o   i-     f„i  t„  n,.^ 

Vol    ">    No    8— Theorv  of  Aeroplane  Structural  Members  Subjected  to  Com- 
bined Axial  and  Non-Uniform  Transverse  Loads.     By  J.  E.  Yo"nger_ 
Vol    "    No    7— An  Investigation  of  the  Influence  of  Pitch  on  the  Perform- 
ance of  an  Air  Propeller  when  its  Slipstream  is  Obstructed.     By  B.  M. 

Bulletin"  of  the  Department  of  Geological  Sciences,  Vol  16,  No  3— Anchi- 
theriine  Horses  from  the  Fish  Lake  Valley  Region,  Nevada.  By  Chester 
Stock. 
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McGill  University,  Montreal  :     Announcement  o£  the  Faculty  of  Applied  Science 

for  the  Season  1926-27. 
Oklahoma.  University  of :     Bulletin  of  the  College  of  Engineering  for  1926. 
Oregon,    University    of:      Mount    Multnomah,    Ancient    Ancestor    of    the    Three 

Sisters.     By  E.  T.  Hodge. 
Real  Academia  de  Ciencias  y  Artes  de  Barcelona :     Num.  12 — Monographia  de 

los  Tipulados  de  las  Islas  Canarias.    By  Dr.  E.  S.  Abreu. 
Tokyo,  Imperial  University  of : 

The  Mineralization  in  the  Susaki  Mine  in  the  Province  of  Idzer.     By  T,  Kato. 
Journal  of  the  Faculty  of  Science,  Vol.  1,  Parts  2,  5,  and  6. 
Musau  Nacional  de  Rio  de  .Janeiro — Archivos,  Vol.  XXV. 
Library  of  Congress  :     Report  of  the  Librarian  of  Congress  for  the  Fiscal  Year 

Ending  June  30,  1925. 
California  Academy  of  Sciences : 
Proceedings : 

Vol.  II.  Part  II,  No.  18. 
Vol.  IV,  Nos.  IS,  19,  20. 
Vol.  XII. 
Vol.  XIII. 

Vol.  XV,  Nos.  1  to  11. 
Field    Museum    of    Natural    History : 
Director  to  the  Board  of  Trustees  f 
Philadelphia.   Academy   of   Natural   Sciences  of 
December  31,  1925. 


Publication   235 — Annual    Report   of   the 
the  year  1925. 

Yearbook   for   the   year   ending 


Potash.     By  J.  W.  Turrentine. 

Handbook  of  Non-Ferrous  Metallurgy.     2  Vols.     By  Liddell. 

Stainless  Iron  and  Steel.     By  Monypenny. 


Maps. 

Topographic  Maps : 
Bell,  Cal. 

Cave-in-Rock,  Ky.-IU. 
Centerpoint,  W.  Va. 
Clearwater,  Cal. 
East  Columbus.  Ohio. 
Edgeley,  N.  Dak. 
Gravelly  Springs,  Ala. 
Havana.  111. 
Jay  Peak,  Vt. 
Alhambra,  Cal. 
Bluetield,  West  Va.-Va. 
Bradford,  Pa.-N.  Y. 
Burnham,  Maine. 
Deposit,  N.  Y. 
Fairmont,  AV.  Va. 
Gays  Mills,  Wis. 
Dry  Canyon,   Cal. 
Zelzah,  Cal. 
Sylmar,  Cal. 


Lahaina,  T.  H. 

Martinsville,  Va.-N.  C. 

Mingo,  W.  Va. 

San  Joaquin,  Cal. 

Towanda,  Pa.-N.  Y. 

Waldo  Lake,  Ore. 

Washtucna,  Wash. 

Wheeler,  Wash. 

Yorkville,  111. 

Great  Smoky  Mountains  National  Park, 

N.  C.-Tenn. 
Hollywood,  Cal. 
La  Farge,  Wis. 
Laurel,  Md. 
Mannington,  W.  Va. 
Shenandoah  National  Park,  Va. 
Viroqua,  AVis. 
Elk  Hills  Naval  Reserve  No.  1,  Cal. 


Current  Magazines  on  File. 

For   the   convenience   of   persons   wishing  to  consult  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended : 

American  Petroleum  Institute,  New  York. 
Architect  and   Engineer,   San   Francisco. 
Arizona  Mining  Journal,  Phoenix,  Arizona. 
Asbestos,  Philadelphia,  Pennsylvania. 
Brick  and  Clay  Record,  Chicago. 
Bulletin,  Union  Oil  Co.,  Los  Angeles. 
California  Journal  of  Development,  San  Francisco. 
Cement,  Mill  and  Quarry,  Chicago,  Illinois. 
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Chemical-Engineering  and  Mining  Review,  Melbourne.  Australia. 

Engineering  and  Mining  Journal-Press,  New  York. 

E.xplosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite,  Jersey  Cit.v. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Los  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and  Gas  Journal,  Tulsa.  Oklahoma. 

Oil  and  Ga."!  News,  Kansas  City. 

Oil  News,  Galesburg,  Illinois. 

Oildom,   New  York. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  .Journal.  New  York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  Age,  New  York. 

Petroleum  Record.  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland   Government  Mining  Journal,   Brisbane,  Australia. 

Rock  Products,  Chicago,   Illinois. 

Safety  News,  Industrial  Accident  Commission.  San  Francisco. 

Salt  Lake  Jlining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library: 

Amador  Dispatch,   Jackson,   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Barstow  Printer.  Barstow,  Cal. 

Blythe  Herald.  Blythe,  Cal. 

Bridgeport  Chronicle-Union,  Bridgeport,   Mono  Co.,   Cal. 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil  World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa.  Cal. 

Daily  Commercial  News,  San  Francisco.  Cal. 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate,  Crescent  City,  Cal. 

Exeter  Sun,  Exeter,  Cal. 

Gateway  Gazette,  Beautoont.  Cal. 

Goldfield  News,  Goldfield.  Nevada. 

Gucrneville  Times,  Guerneville,  Cal. 

Healdsburg  Enterprise,  Healdsburg,  Cal. 

Humboldt  Standard,  Eureka.  Cal. 

In.vo  Independent,  Independence,  Cal. 

Inyo  Register.  Bishop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee.  Lakeport,  Cal. 

Mining  and  Financial  Record,  Denver,  Colo. 

Mining  Topics,  San  Francisco,  Cal.  ••" 

Mountain  Democrat,  Placerville,  Cal. 

Mountain  Messenger,  Downieville,  Cal. 

Nevada  Mining  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass.  Oregon. 

Oroville  Daily  Register,  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal.  ~  ,  ■  ] 
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Placer  Herald.  Auburn,  Cal. 
Plumas  Independent.  Quincy.  Cal. 
Plumas  National  Bulletin,  Quincy,  Cal. 
Randsburg  Times,  Randsburg,  Cal. 
San  Diego  News.  San  Diego.  Cal. 
Shasta  Courier,  Redding.  Cal. 
Siskiyou  News,  Treka,  Cal. 
Stockton  Record.  Stockton.  Cal. 
Tuolumne  Prospector.  Tuolumne.  Cal. 
Ventura  Daily  Post,  Ventura,  Cal. 
Weekly  Trinity  Journal.  Weaverville,  Cal. 
Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  Mineral  Notes.' 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addre.s.ses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS   WANTED. 

41-11  Mining  or   Jletallurg.v.     Three   .years'   exiierienoe   as   surveyor,   engineer,   and 

eiiemist.    Age  27.     Single,    lieferences.     Salary  open. 
41-12  Shift  boss,  foreman  or  assayer.     Twenty-five  years'  experience  in  mines  and 

mills  of  Nevada,  Arizona,  and  California.     Age  50.     Married.     References. 

Salary  open. 
41-13  Chemist's  Assistant.     Four  years'  study  I.C.S.  in  analytical  chemistry.     Age 

45.    Married.    References.    Salary  open. 
4i-14  Technical  position  in  oil  or  gas  production.     Five  years'  experience.     Age  29. 

Single.     References.     Salary  wanted  .$175. 
41-15  Industrial   engineer ;    millwright.      Ten   years'   experience   as   civil   engineer, 

industrial  engineer  and  superintendent  of  constructon.     Age  40.     Marred. 

References.     Salary  wanted  $4800. 


BUREAU    PUBLICATIONS.  1 

PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  the  past  fortj'-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  ^Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  man}'  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco ;  New  Orpheum  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria;  Santa  Paula;  Coalinga;  Taft;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  i.ssued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  lie  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (••)  indicate  the  publication  is  out  of  print. 

Price 

•*First   Annual  Report  of  the  State  Jlineralogist,   ISSO,  43  pp.     Henry   G. 

Hanks 

♦♦Second  Annual  Report  of  the  State  Mineralogist,  1SS2,  514  pp.,  4  illustra- 
tions. 1  map.     Henry  O.  Hanks 

**Third  Annual  Report  of  the  State  Mineralogist,  18S3,  111  pp.,  21  illustra- 
tions.    Henry   G.  Hanks 

•♦Fourth  Annual  Report  of  the  State  Mineralogist,  1SS4,  410  pp.,  7  illustra- 
tions.     Henry   G.   Hanks 

♦♦Fifth  Annual  Report  of  the  State  Mineralogist,  1SS5,  234  pp.,  15  illustra- 
tions, 1  geological  map.     Henry  G.  Hanks _ 

♦♦Sixth  Annual  Report  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations.  1  map.     Henry  G.   Hanks 

♦♦Part  n,  1SS7,  222  pp.,  36  illustrations.     Williami  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  ISST,  315  pp.     William 

Irelan,  Jr.  

♦♦Eighth  Annual  Report  of  the  State  Mineralogist.  ISSS,  948  pp.,  122  illustra- 
tions.     William   Irelan.   Jr 

♦•Ninth  Annual  Report  of  the  State  Mineralogist,  1SS9,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 


II  RKPOBT   OP   STATE    MINERALOGIST. 

REPORTS — Continued. 

Asterisks  (••)  indicate  the  publication  is  out  of  print. 

Price 
•♦Tenth  .Annual  Report  of  the  State  Mineralogist,  1S90,  9S3  pp.,  179  illustra- 
tions, 10  maps.     William  Irelau,  Jr 

Eleventh  Report   (First  Biennial)   o£  the  State  Mineralogist,  for  the  two 
.years   ending   September  15,   1S92,  612   pp.,   73  illustrations,  4   maps. 

William  Irelan,  Jr $1.00 

•♦Twelfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,  1894,  541  pp.,  101  illustrations,  5  maps. 

J.  J.  Crawford 

••Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending   September   15,   1896,   726   pp.,   93   illustrations,   1   map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's    Report,    Biennial    Period,    1913-1914, 

Fletcher  Hamilton  : 
••Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolumne  Counties, 

172  pp.,   paper . 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pp.,  paper ..50 

Mines    and    Mineral    Resources,    Del    Norte,    Humboldt,    and    Mendocino 

Counties.  59  pp.,  paper .25 

••Mines   and   Mineral    Resources,   Fresno,   Kern,   Kings,   Madera,    Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties, 

113   pp.,   paper .35 

••Mines    and    Jlineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

180   pp.,  paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton,  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colusa,  Glenn.  Lake,  Marin,  Napa,  Solano,  Sonoma, 
Yolo,  Del  Norte,  Humboldt,  Meudocino,  Fresno,  Kern.  Kings,  Madera, 
Mariposa,  Merced,  San  Joaquin,  Stanislaus,  San  Diego.  Imperial, 
Shasta.    Siskivou,    and    Trinity    Counties,    974    pp.,    275    illustrations, 

cloth    2.00 

Chapters   of   the    State   Mineralogist's    Report,    Biennial    Period,    1915-1916. 

Fletcher  Hamilton : 
••Mines  and  Mineral  Resources,  Alpine,   Inyo  and  Mono  Counties,  176  pp., 

paper    

••Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties,   91   pp.,   paper 

Mine.s  and  Mineral   Resources,  El  Dorado,  Placer,  Sacraioento,  and  Yuba 

Counties.  198  pp..   paper .65 

Jlines   and   Mineral   Resources,   Jlonterey,   San   Benito,   San   Luis   Obispo, 

Santa  Barbara,  and  Ventura  Counties,  183  pp.,  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties, 

136    pp.,    paper .50 

••Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  186  pp., 

paper    

••Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915 — 
1916,   Fletcher  Hamilton.  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine,   Inyo, 
Mono,    Butte,    Lassen,    Modoc,    Sutter,    Tehama,    Placer,    Sacramento, 
I'uba,  Los  Angeles,  Orange.  Riverside.   San  Benito,  San  Luis  Obispo, 
Santa  Barbara,  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 

Chapters    of    the    State    Mineralogist's    Report,    Biennial    Period    1917-1918, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Mines  and  >Iineral  Resources  of  Plumas  County,  1S8  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County.  144  pp..  paper .50 

Seventeenth   Report   of  the   State   Mineralogist.   1920,   Mining  in   California 

during  1920.  Fletcher  Hamilton:  562  pp.,  71  illustrations,  cloth 1.75 
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Eighteenth   Report  of   the   State   Mineralogist,   1922,   Mining   in   California, 
Fletcher  Hamilton.     Chapters  published  monthly  beginning  with  Jan- 
uary. 1922: 
**January,  **February,  March,  April,  May,  June,  July,  August,  September, 

October,  November,  December,  1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist.  'Mining  in  California,' 
Fletcher  Hamilton  and   Lloyd   L.   Root.     January,   February,   March, 

September,   1923   Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October, 

1924.  per  copy $0.25 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist,    'Mining    in 
California.'   Lloyd   L.   Root.     Published   quarterly. 
January.  1925,  Mines  and  Mineral  Resources  of  Sacramento,  Monterey  and 

Orange    counties -25 

April,    1925,    Mines    and    Mineral    Resources    of   Calaveras,    Merced,    San 

Joaquin,   Stanislaus  and  Ventura  counties .25 

July,  1925,  Mines  and  Mineral  Resources  of  Del  Norte,  Humboldt  and  San 

Diego   counties   -25 

October.  192.0,  Mines  and  Mineral  Resources  of  Siskiyou,  San  Luis  Obispo 

and   Santa    Barbara   counties .25 

Subscription.  ?1.00  in  advance  (by  calendar  year,  only). 
Chapters   of   Twenty-second    Report   of   the    State   Mineralogist,    'Mining   in 
California.'  Lloyd  L.  Root.     Published  quarterly. 
January,  192G,  Mines  and  Mineral  Resources  of  Trinity  and  Santa  Cruz 

counties    .25 

April,  1926,  Mines  and  Mineral  Resources  of  Shasta,  San  Benito  and  Impe- 
rial counties .25 

Chapters  of  State  Oil  and  Gas  Supervisor's  Report : 

Summary  of  Operations — California  Oil  Fields,  July,  1918,  to  March,  1919 

(one  volume)    Free 

Summary  of  Operations — California  Oil  Fields.     Published  monthly,  begin- 
ning April,  1919: 
•*April.  **May,  June.  **July,  **August,  **September,  **October,  November, 

**December,  1919 Free 

January.  February,  March,  .\pril.  **May,  June,  July,  ** August,  September, 

October.  November,  December.  1920 Free 

January,    **February,    **March,    **April,    May,    June.    **July,    August, 

**September,  **October.  **November.  **December,  1921 Free 

January.    February.    Maicli.    April.    May.    June,   July,    August,    September, 

October.   November,   December.  1922 Free 

"January.   February.   March.   April,   May,   June,   July,   August,   September, 

October.  November,  December,  1923 Free 

January.   February,   March,   .\pril,    May.   June,   July,   August,    September, 

October.    November,    December,    1924 Free 

January.   February,    March.   April,    May,    June,   July,   August,    September, 

October,  November,  December,  1925 Free 

January,  February,  March,  April,  May,  June,  1926 Free 

BULLETINS. 
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**BuIletin  No.  1.     A  Description   of   Some  Desiccated  Human   Remains,  by 

Winslow  Anderson.     18SS,  41  pp..  6  illustrations 

♦♦Bulletin  No.  2.     Methods   of  Mine  Timbering,    by   W.   H.   Storms.     1894. 

58  pp.,  75  illustrations 

♦♦Bulletin  No.  3.     Gas  and  Petroleum  Yielding  Formations  of  Central  Valley 

of  California,  by  W.  L.  Watts.     1S94.  100  pp.,  13  illustrations.  4  map.s_     

♦♦Bulletin  No.  4.  Catalogue  of  Californian  Fossils,  by  J.  G.  Cooper,  1894, 
73  pp.,  67  illustrations.  (Part  I  was  published  in  the  Seventh  Annual 
Report  of  the  State  Mineralogist,  1887.) 
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♦♦Bulletin  No.  o.     The  Cyanide  Process,  1S94,  by  Dr.  A.  Schcidel.    140  pp., 

46  illustrations 

Bulletin  Xo.  6.     California  Gold  Mill  Practices,  1S95.  by  E.  B.  Preston. 

S-5  pp..  46  illustrations $0.50 

♦♦Bulletin  Xo.  7.     Mineral    Production   of   California,    by   Counties   for   the 

year  1S94.  by  Charles  G.  Yale.    Tabulated  sheet 

♦♦Bulletin  Xo.  S.     Mineral    Production    of   California,    by    Counties   for   the 

year  1S9-3.  by  Charles  G.  Talc.     Tabulated  sheet 

♦♦Bulletin   Xo.  9.     Mine  Drainage,  Pumps,  etc.,   by   Hans  C.  Behr.     1S96, 

210  pp.,  206  illustrations 

♦♦Bulletin  Xo.  10.     A  bibliography  Relating  to  the  Geology.  Palaeontology  and 

Mineral  Resources  of  California,  by  Anthony  W.  Vogdes.    1S96,  121  pp.     

♦♦Bulletin  Xo.  11.     Oil  and  Gas  Yielding  Formations  of  Los  Angeles,  Ventura 

and  Santa  Barbara  counties,  by  W.  L.  Watts.     1S97,  94  pp.,  6  maps, 

31  illustrations 

♦♦BuUetin  Xo.  12.     Mineral  Production  of  California,  by  Counties  for  1S96. 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  Xo.  13.     Mineral  Production  of  California,  by  Counties  for  1S97, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  Xo.  14.     Mineral  Production  of  California,  by  Counties  for  1S9S, 

by  Charles  G.  Yale 

♦♦Bulletin  Xo.   15.     Map   of  Oil  Citr   Fields.  Fresno  County,  bv  John  H. 

Means.     1S99   

♦♦Bulletin  Xo.  16.     The  Genesis  of  Petroleum  and  Asphaltnm  in  California, 

by  A.  S.  Cooper.     1S99.  39  pp..  29  illustrations 

♦♦Bulletin  Xo.  17.     Mineral  Production  of  California,  by  Counties  for  1S99, 

by  Charles  G.  Yale.    Tabulated  sheet 

♦♦Bulletin   Xo.   IS.     Mother  Lode  Region   of  California,  by  W.  H.   Storms. 

1900.  154  pp..  49  illustrations 

♦♦Bulletin  Xo.  19.     Oil  and  Gas  Yielding  Formations  of  California,  by  W.  L, 

Watts.     1900,  236  pp.,  60  illustrations.  S  maps 

♦♦Bulletin  Xo.  20.     Synopsis  of  General  Report  of  State  Mining  Bureau,  by 

W.  I>.  Watts.     1901.  21  pp.     This  bulletin  contains  a  brief  statement 

of  the  progress  of  the  mineral  industry  in  California  for  the  four  years 

ending  December.  1S99 

♦♦Bulletin  Xo.  21.     Mineral  Production  of  California  by  Counties,  by  Charles 

G.  Yale.     1900.     Tabulated  sheet 

♦♦Bulletin  Xo.  22.     Mineral  Production  of  California  for  Fourteen  Years,  by 

Charles  G.  Yale.    1900.    Tabulated  sheet 

Bulletin  Xo.  23.     The  Copper  Resources  of  California,  by  P.  0.  DuBois, 

F.  M.  Anderson.  J.  H.  Tibbits  and  G.  A.  Tweedy.     1902,  2S2  pp.,  69 
illustrations,  and  9  maps .-50 

♦♦Bulletin  Xo.  24.    The  Saline  Deposits  of  California,  by  G.  E.  Bailey.    1902, 

216  pp.,  99  illustrations.  5  maps 

♦♦Bulletin  Xo.  25.     Mineral  Production  of  California,  by  Counties,  for  1901, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin  Xo.  26.     Mineral   Production  of  California  for  the  past  Fifteen 

Years,  by  Charles  G.  Yale.     1902.    Tabulated  sheet 

♦♦Bulletin    Xo.   27.     The   Quicksilver   Resources   of   California,    by   William 

Forstner.     1903.  273  pp..  144  illustrations.  S  maps 

♦♦Bulletin  Xo.  2S.     Mineral  Production  of  California,  for  1902,  by  Charles 

G.  Yale.     Tabulated  sheet 

♦♦Bulletin  Xo.  29.     Mineral  Production  of  California  for  Sixteen  Years,  by 

Charles  G.  Yale.     1903.     Tabulated  sheet 

♦♦Bulletin  Xo.  30.     Bibliography  Relating  to  the  Geology.  Palseontology.  and 

Mineral  Resources  of  California,  by  A.  W.  Togdei    1903.  290  pp 

♦♦Bulletin  X"o.  31.     Chemical   Analyses  of  California  Petroleum,  by  H.  X. 

Cooper.     1904.     Tabulated  sheet 

♦♦Bulletin  Xo.  32.     Production  and  Use  of  Petroleum  in  California,  by  Paul 

W.  Prutzman.     1904.  230  pp.,  116  illustrations,  14  maps 

♦♦Bulletin  Xo.  33.     Mineral  Production  of  California,  by  Counties,  for  1903, 

by   Charles  G.  Tale.     Tabulated   sheet 
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••Bulletin   No.  Si.     Mineral  Production  of  California  for  Seventeen  Tears, 

by  Charles  G.  Tale.    1904.    Tabulated  sheet 

••Bulletin  Xo.  35.     Mines  and  Minerals  of  California,  by  Charles  G.  Tale. 

1904,  55  pp.,  20  county  maps.     Relief  map  of  California 

••Bulletin  Xo.  36.     Gold  Dredgin?  in  California,  by  J.  E.  Doolittle.     1905, 

120  pp..  fHi  illustrations.  .3  maps 

••Bulletin  Xo.  37.     Gems,  Jewelers'   Materials,  and  Ornamental   Stones  of 

California,  by  George  F.  Knnz.     1905.  1G8  pp..  54  illustration.^ 

••Bulletin   Xo.  35.     Structural   and    Industrial   Materials   of  California,   by 

Wm.  Forstner.  T.  C.  Hopkins.  C.  Xaramore  and  L.  H.  Eddy.     1906, 

412  pp.,  150  illustrations,  1  map 

••Bulletin  Xo.  39.     Mineral  Prodaction  of  California,  by  Counties,  for  1904, 

by  Charles  G.  Tale.    Tabulated  sheet 

••Bulletin   Xo.  40.     Mineral   Production  of  California  for  Eighteen  Tears, 

by  Charles  G.  Tale.     1905.     Tabulated  sheet 

••Bulletin  Xo.  41.     Mines  and  Minerals  of  California,  for  1904,  by  Charles 

G.  Tale.     1905.  54  pp.,  20  county  maps 

••Bulletin  Xo.  42.     Mineral  Prodaction  of  California,  by  Counties,  1905,  by 

Charles  G.  Tale.     Tabulated  sheet 

••Bulletin   Xo.  43.     Mineral   Prodaction  of  California  for  Nineteen  Tears, 

by  Charles  G.  Tale.    Tabulated  sheet 

••Bulletin  Xo.  44.     California  Mines  and  Minerals  for  1905,  by  Charles  6. 

Tale.     1907,  31  pp.,  20  county  maps 

••Bulletin  Xo.  45.     Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10  pp — . 

Bulletin  No.  46.     General   Index  of  Publications  of  the  California  State 

Mining  Bureau,  by  Charles  G.  Tale.     1907.  54  pp $0.30 

••Bulletin    No.   47.     Mineral   Production   of   California,   by   Counties,   1906, 

by  Charles  G.  Tale.    Tabulated  sheet 

••Bulletin    No.   48.      Mineral   Prodaction   of  California   for  Twenty   Tears. 

1906,  by  Charles  G.  Tale 

••Bulletin  No.  49.     Mines  and  Minerals  of  California  for  1906,  by  Charles 

G.  Tale.     34   pp 

Bulletin  No.  50.     The  Copper  Resources  of  California,  1908.  by  A.  Haus- 

mann,  J.  Kruttschnitt,  Jr..  W.  E.  Thome  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) l-W* 

••Bulletin  No.  51.     Mineral  Production  of  California,  by  Counties,  190 1,  by 

D.  H.  Walker.     Tabulated  sheet 

••Bulletin  No.  .52.     Mineral  Production  of  California  for  Twenty-one  Tears, 

1907,  by  D.  H.  Walker.     Tabulated  sheet 

••Bulletin  No.  53.     Mineral  Production  of  California  for  1907,  with  County 

Maps,  by  D.  H.  Walker,  62  pp 

••Bulletin  No.  .54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  190S.     Tabulated  sheet 

••Bulletin  No.  55.     Mineral  Production  of  California  for  Twenty-two  Tears, 

by  D.  H.  Walker,  190S.     Tabulated  sheet 

••Bulletin   No.   56.     Mineral   Production   for  190S.   with  County   Maps  and 

Mining  Laws  of  California,  by  D.  H.  Walker.     7S  pp 

••Bulletin   No.  57.     Gold   Dredging   in   California,  by  W.   B.   Winston  and 

Chas.  .Tanin.    1910.  312  pp..  239  illustrations  and  10  maps 

••Bulletin  No.  .58.     Mineral  Production  of  California,  by  Coanties,  by  D.  H. 

Walker,  1909.     Tabulated  sheet 

••Bulletin  No.  .59.    Mineral  Production  of  California  for  Twenty-three  Tears, 

by  T>.  H.  Walker.  1909.    Tabulated  sheet 

••Bulletin  No.  60.     Mineral  Production  for  1900,  County  Maps  and  Mining 

Laws  of  California,  by  D.  H.  Walker.    94  pp 

••Bulletin  No.  61.     Mineral  Prodaction  of  California,  by  Counties  for  1910, 

by  D.  H.  Walker.    Tabulated  sheet 

••Bulletin  No.  62.     Mineral  Production  of  California  for  Twenty-four  Tears, 

by  D.  H.  Walker.  1910.     Tabulated  sheet 

••Bulletin  No.  6-3.     Petroleum  in  Southern  California,  by  P.  W.  Prutzman. 

1912,  4.30  pp..  41  illastrations,  6  maps 

T — 17285 


YI  REPORT    OF   STATE    MINERALOGIST. 

BULLETINS— Continued. 

Asterisks  (••)  Indicate  the  publication  is  out  of  print. 

Price 

••Bulletin  Xo.  64.     Mineral  Production  for  1911,  by  E.  S.  Boalich.     49  pp._.     

•♦Bulletin  No.  65.     Mineral  Production  for  1912,  by  E.  S.  Boalich.      64  pp...     

••Bulletin  Xo.  66.     Mining  Laws  of  the  United  States  and  California.     1914. 

S9  pp. - — 

••Bulletin    Xo.    67.      Minerals   of   California,   by   Arthur    S.    Eakle.     1914, 

226   pp.    

••Bulletin  Xo.   6S.     Mineral   Production   for  1913.  with   County   Maps  and 

Mining  Laws,  by  E.  S.  Boalich.     160  pp 

••Bulletin   Xo.  69.     Petroleum  Industry  of  California,   with  Folio  of  Maps 
(18  by  22),  by  R.  P.  McLaughlin  and  C.  A.  Waring.     1914,  519  pp., 
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PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting  ■ 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a,  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  192-3. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  piiblications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Mining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intelligent  development  of  the  wonderful,  latent 
resources  of  the  State  of  California. 
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In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  ofSces  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively. 

This  move  brought 'the  Bureau  into  closer  personal  contact  with 
operators,  and  it  has  many  advantages  over  former  methods  of  con- 
ducting field  work. 

To  continue  this  system  most  effectively  with  the  limited  funds  avail- 
able, for  the  present  biennium,  the  Redding  and  Auburn  field  ofSces 
were  consolidated  and  moved  to  Sacramento  on  June  1,  1923. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County   Reports. 

Tlie  series  of  separate  reports  on  the  mines  and  mineral  i-esourees  of 
the  different  counties,  that  together  comprise  the  State  ^Mineralogist's 
Reports  XIV  to  XYII.  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  ad^nsable.  therefore,  beginning  with  the  Janiiary, 
192.5,  issue  of  'Mining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral  resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.  A.  DOGAN',  Mining  Engineer. 

On  account  of  unfinished  field  work,  there  is  no  report  from  the  Sac- 
ramento Field  Division  in  this  issue. 
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SAN  FRANCISCO  FIELD  DIVISION. 

C.  McK.  IjAIZure.  Mining  Engineer. 

CONTRA  COSTA  COUNTY. 
Introduction: 

"When  Contra  Costa  County  was  original^  created  in  1850  it  included 
besides  its  present  area  about  two-thirds  of  what  is  now  Alameda 
County.'  It  extended  as  far  south  as  Alameda  Creek,  and  Santa  Clara 
County  adjoined  it  on  the  south.  The  southern  third  of  Contra 
Costa  County  and  a  portion  of  Santa  Clara  County  were  together 
organized  as  Alameda  County  in  18.53.  Since  then  its  boundaries,  except 
for  slight  changes  in  definition,  have  remained  as  they  are  today. 

Geography  and  Topography. 

Contra  Costa  is  one  of  the  East  Bay  counties,  bounded  on  the  west 
and  north  by  the  waters  of  San  Francisco,  San  Pablo  and  Suisun  Bays 
and  San  Joaquin  Kiver.  At  the  junction  of  the  Mokelumne  River  with 
the  San  Joaquin,  the  county  line  turns  in  a  southerly  direction  and 
follows  the  Old  River  channel  nearly  due  south  to  Cooney  Island, 
separating  Contra  Costa  from  San  Joaquin  County  on  the  east.  From 
Cooney  Island  the  southern  boundary,  separating  it  from  Alameda 
County,  runs  a  little  south  of  west  in  a  straight  line  to  the  summit  of 
Divide  Ridge  just  north  of  Dublin  Canyon,  thence  northwesterly  along 
the  .summit  of  the  Berkeley  Hills  to  El  Cerrito  and  down  El  Cerrito 
Creek  to  the  Bay. 

The  county  has  an  area  of  111  square  miles,  about  half  of  which  is 
under  cultivation.  Its  population  is  53,889  (1920  census).  Industry, 
agriculture,  stock  raising,  and  to  a  lesser  extent  mining  contributes  to 
the  prosperity  of  this  area.  The  county  is  traversed  by  both  the  South- 
ern Pacific  and  the  Santa  Fe  railroads,  which  closely  follow  the  water 
front  throughout  its  length.  A  branch  of  the  Southern  Pacific  pa.sses 
through  the  central  (San  Ramon)  valley  section,  connecting  Avon  on 
the  coast  with  Livermore,  Alameda  County,  via  "Walnut  Creek  and 
Danville.  The  electric  line  of  the  Oakland,  Antioch  and  Eastern  Rail- 
road also  traverses  the  county  in  a  northeasterly  direction. 

Its  industrial  and  shipping  activities  are  extensive.  The  county 
has  approximately  70  miles  of  deep  water  front  on  which  are  located 
nine  port  cities:  Richmond,  Selby,  Crockett,  Port  Costa,  Martinez, 
Avon,  Bay  Point,  Pittsburg,  and  Antioch.  Richmond  is  the  largest 
city  and  Martinez  the  county  seat.  Among  the  more  important  manu- 
facturing plants,  chemical  and  industrial  works,  allied  with  the  raining 
industry  and  in  many  cases  buyers  and  users  of  raw  mineral  products 
are  the  following : 

At  Antioch : 

Paraffine  Companies,  Inc. 

At  Avon : 

Associated  Oil  Co.  (refinery). 

•  Coy,  Owen  C,  California  County  Boundaries,  California  Historical  Survey  Com- 
mission, Berkeley,  1923. 
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At  Bay  Point : 
Pacific  Alloy  and  Steel  Co. 

At  Crockett : 

California  and  Hawaiian  sugar  refinery. 

At  Giant : 

Giant  Powder  Co. 

At  Herenles : 

Hercnles  Powder  Co. 

At  Martinez : 
Monntain  Copper  Company    fsmelter,  sulphuric  acid  and  fertilizer 

plant). 
Shell  Oil  Co.  (refinery). 

At  Oleum : 

Union  Oil  Co.  (refinery). 
At  Pittsburg : 

National  Chemical  Co.  of  Cal. 

Great  Western  Electro-Chemical  Co. 

General  Chemical  Co. 

Pioneer  Rubber  Mills. 

Columbia  Steel  Corporation. 

Johns-Manville  Co. 

At  Richmond : 

Santa  Fe  Foundry  Co. 
Stauffer  Chemical  Co. 
Wheeler-Reynolds  Chemical  Co. 
Certain-teed  Products  Corp. 
Pacific  Sanitary  Manufacturing  Co. 
Standard  Oil  Co.   (refinery). 

AtSelby: 

American  Smelting  and  Refining  Co.   (smelter). 

At  Stege : 
Union  Superphosphate  Co. 

Topographically,  Contra  Costa  County  is  distinguished  by  containing 
the  most  prominent  land  mark  in  the  central  coast  counties,  Mt.  Diablo, 
which  rises  to  an  elevation  of  3849  feet  above  sea  level.  This  peak  is 
in  the  eastern  of  the  two  main  ridges  of  the  Coast  Range  ilountains, 
which  strike  northwesterly  across  the  county.  The  western  ridge  lies 
close  to  the  coast.  Its  crest  is  more  regular  but  its  highest  peaks  are 
less  than  2000  feet  in  elevation.  The  western  flank  slopes  gently  toward 
San  Francisco  Bay.  Between  the  eastern  and  western  ridges  lies  San 
Ramon  valley,  drained  by  San  Ramon  Creek,  which  flows  northward  into 
Walnut  Creek  and  hence  into  Suisun  Bay.  Mai-sh  Creek  rises  on  the 
ea.stern  slope  of  i\It.  Diablo  and  flows  northeasterly  into  the  San  Joaquin 
River.  These  are  the  two  principal  streams  in  the  county.  The  north- 
eastern corner  of  the  county  is  included  in  the  delta  area  of  San  Joaciuin 
valley  and  is  elevated  only  slightly  above  sea  level. 
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Year 

Brick 

Coal* 

Lime 

M. 

Value 

Tons 

Value 

Barrels 

Value 

35,000 
48,635 
44,892 
39,267 
47,000 
53.013 
51,248 
35,000 
13,960 

S94,000 
139,655 
118,709 
105,180 
113,340 
131,613 
145,000 
100,000 
31,160 

150 

J4,500 

1898                                 

5,000 

25,000 

1900                                            

1902                                               

800 
2,600 
9,385 
10,979 
23,267 
48.673 
55,844 

41,033 

30,284 
36,463 
32,621 
30,411 
16,064 
14,915 
16.672 
and  tile 
and  tile 

11,600 
16,000 
67,495 
73,948 
169,022 
403,564 
335,737 

268,122 

199,079 
271,575 
283,718 
212,953 
129,543 
139,862 
148,730 
172,653 
148.831 

312,398 

307,749 

327,225 

5,300 
12,187 
20,244 

$4,500 

1904                                               

10,359 

13,925 

1906                                                 --     - 

1,413 

1,413 

1908                                               

1909                                          

14,062 

17,338 
11,872 
14,870 
150,551 
5,666 

15,468 

14,750 

8,645 

12,640 

127,968 

1914                                 .                 

67 

268 

4,724 

1915 

13,608 

and  tile 
and  tile 

1025 

$4,029,304 

■368,082 

1978,925 

253,503 

$214,392 

'Includes  crushed  rock,  rubble,  rip-rap,  sand,  gravel. 

^See  under  'Unapportioned.' 

^Esti  mated. 

*Coal  mining  began  in  the  Mount  Diablo  section  of  Contra  Costa  County  at  least  as 
segregated  county  figures  available  earlier  than  those  here  shown.  For  1867-1882  (inc.),  thei 
the  Mount  Diablo  field  a  total  of  approximately  2,500,000  tons,  valued  at  $14,300,000. 


SAN  FRANCISCO  FIELD  DIVLSIOX. 


COUNTY,  1894-1925. 


Limestone 

Min»al  vBter 

Miscel- 
laneous 
stone>, 
vahie 

MisoeUaneous  and  unapportioned 

Tons 

Value 

Gallons 

Vahie 

Amount 

Vahie 

Substance 

7,600 
5.000 
9.300 
10,000 
12.000 
12.000 
31.200 
78.000 
78.000 

$3,700 
1.200 
3.100 
3.500 
1,900 
1.900 
8,736 
19.500 
19.000 

$9,000 

1,400  tons 

$2,200 

31,700  lbs. 

3,645 

18,000 

$22,500 

23,060 
76.120 
75.025 
210350 
236,047 

233.782 

235  655 
2571503 
478.162 
660.405 
308.727 
397.330 
363.753 
322.507 
324,884 

275,309 

432,654 

415427 

559,915 

629,216 

646.369 
708,139 

34,800 

43,500 

22,038 

43.038 
18,282 

42,837 

37.064 
46.208 
45.291 
34,976 
43.661 
14,565 

2.057  tons 
f    9,500  tons 
\    6,000  tons 
/  17,085  tons 

21,870 
123.500 
7,500 
222,105 
683.392 

9,140 
22.556 

109.400 

199.800 

2.500 
206.500 
200.000 
192  292 
364!288 
■350.000 
351.724 
436.265 
30.376 

5.470 

10,590 

375 
10.325 
10.000 
4.989 
3.643 
4,000 
6.154 
8.563 
3.038 

.\sphalt. 
Pottery  clay. 
.^halL 

22,912 

68,708 

25.879 

26.259 

921,349 

32.657 

11.989 

/       100  tons 
\               

847.198     Cement  and  Conner. 

f       193.340 

\       926.909 

3.319 

1.333.682 

198,248 

1,003.258 

12.910 

1.516,738 

/       281.743 
\    1,761,985 

1,374,496 

l.£36,020 

1,743  tons 

Cement  and  mineral  water. 

600.300 

6.099 

7.(»6~tons 

water. 

Clay  and  day  products. 

Cement,  timsstooe.  ininersl 
water. 

Clay  (pottery),  cement,  lime- 
stone, mineral  water. 

products,     cement,     lime- 
stone, mineral  water. 

=294,938 

$391,922 

■3.286.545 

$135,782 

$7,878,959 

$16,225,567 
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Geology. 

That  portion  of  the  Coast  Range  witliin  Contra  Costa  County  has 
been  studied  in  detail  by  the  Department  of  Geology  and  Paleontology 
of  the  University  of  California,  and  tlie  southwestern  portion  has  been 
mapped  by  Lawson.'  A  detailed  list  of  references  will  be  found  in 
State  Mining  Bureau  Bulletin  72,  Geological  Foi-mations  of  California. 

A  nearly  complete  section  of  the  Coast  Range  formations  from  the 
Franciscan  to  the  Recent  are  exposed  within  the  county,  but  as  the  area 
is  one  of  many  faults,  no  single  formation  is  continuous  over  a  large 
area.  The  most  abundant  strata  are  sandstones  and  shales  of  Cretaceous 
and  Tertiary  age. 

MINERAL    RESOURCES. 

Contra  Costa  County  contains  no  great  variety  of  commercial  min- 
erals. It  is  particularly  lacking  in  deposits  of  valuable  metals,  but  on 
the  other  hand  its  structural  materials  on  account  of  their  easy  accessi- 
bility and  proximity  to  the  cities  surrounding  San  Francisco  Bay  are 
important  natural  resources.  Its  latent  coal  deposits,  which  were  once 
the  most  productive  in  the  state,  are  also  of  potential  value.  The  most 
important  minerals  now  produced  are :  cement,  miscellaneous  stone 
(crushed  rock,  sand,  and  gravel)  and  brick.  Pottery  clay,  limestone, 
mineral  water,  and  foundry  sand  are  also  on  the  commercial  li.st.  Other 
mineral  resources  include  asbestos,  coal,  copper,  diatomaceous  eai:th, 
manganese,  and  quicksilver.  Among  those  whose  occurrences  are  prob- 
ably only  of  mineralogical  interest  are  fluorite,  selenite,  opal,  talc,  and 
numerous  other  rock-forming  minerals. 

The  last  general  report  upon  the  mineral  resources  of  Contra  Costa 
County  is  contained  in  State  Mineralogist's  Report  XVII,  1920.  In 
order  to  bring  these  data  up  to  date  in  conformity  with  the  new  series 
of  county  reports  begun  in  1925,  the  writer  visited  the  county  in  the 
latter  part  of  January,  1927.  All  new  developments  and  changes 
noted  in  the  status  of  the  industry  are  included  herein. 

The  total  value  of  minerals  produced  is  unknowTi,  as  no  segregated 
county  figures  are  available  prior  to  1894.  Records  show,  however,  that 
coal  alone  to  the  value  of  at  least  $14,000,000  was  taken  out  during  that 
time.  From  1894  to  1925,  inclusive,  approximately  $30,000,000  in  min- 
eral wealth  has  been  produced.  In  1925  Contra  Costa  County  ranked 
eighteenth  among  the  fifty-eight  counties  in  the  state,  with  a  mineral 
output  valued  at  $2,544,179.  The  accompanying  table  gives  the  total 
recorded  output  from  1894  to  1925,  inclusive. 


In  the  so-called  Diablo  Mining  District  in  Contra  Costa  County, 
mainly  lying  in  T.  1  N.,  R.  1  "W.,  and  T.  1  N.,  R.  1  E.,  there  have  been 
noted  occurrences  of  chalcopyrite,  barite,  cinnabar,  fluorite,  selenite, 
opal,  chromite,  manganese,  asbestos,  and  other  minerals.  Some  of  these 
deposits  occur  on  privately-held  lands ;  mining  claims  have  been  located 
on  other  discoveries,  beginning  at  an  early  date,  but  most  of  the  deposits 
have  proved  to  be  superficial. 

'Lawson,  A.  C,  U.   S.  Geol.  Survey,   San  Francisco,  Folio   193. 
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A.  Drumellcr  located  some  claims  in  1925  on  an  asbestos  deposit, 
desei'ibed  as  being  eight  miles  easterly  from  Claj'ton.  The  locality  was 
not  visited. 

Bibl:  State  Mining  Bnreaii  Bull.  91. 

BRICK   AND   TILE 

Bricks  have  been  produced  in  this  county  since  1896,  if  not  earlier. 
In  recent  year.s  building,  rooting  and  art  tile  have  been  added  to  the 
output.  Althougli  a  number  of  plants  formerly  in  operation  have 
ceased  to  exi.st,  all  of  these  products  are  now  important  items  in  its 
mineral  industry. 

California  Art  Tile  Co.  This  company  has  a  large  plant  on  Hout's 
Spur  of  the  Southern  Pacific  Railroad  at  Twentj'-seventh  and  Main 
Streets,  Richmond,  where  it  manufactures  Faience  tile,  Moorisli  tile 
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Plant  of  California  Art  Tile  Company,  Richmond,  Contra  Costa  County 

and  other  ornamental  art  tile.  J.  W.  Ilislop  is  president ;  L.  J.  Hislop, 
secretary ;  W.  A.  Hi.slop,  plant  chemist,  and  C.  E.  Cummings,  superin- 
tendent. Operations  began  in  April,  1922,  and  have  since  been  con- 
tinued without  interruption. 

Clay  from  Lincoln,  Placer  County,  and  sand  from  lone,  Amador 
County  are  among  the  crude  minerals  utilized.  Glaze  materials  are 
obtained  in  the  east.  The  plant  is  equipped  with  four  round  down- 
draft  kilns,  each  of  8000  square  feet  capacity.  Oil  is  used  for  burning. 
An  average  of  30  men  are  employed. 

Mastercraft  Tile  And  Eoofing  Co.  OfSce,  No.  1,  Twentieth  Street, 
Richmond ;  C.  V.  and  F.  A  Mero,  owners.  Cement  roofing  tile  has 
been  manufactured  by  this  company  for  the  past  four  years  at  its  Rich- 
mond plant.  During  the  past  year  hand-molded  clay  roofing  tile  has 
been  added  to  their  line.  The  clay  tile  plant  is  located  on  San  Pablo 
Canyon  road,  near  San  Pablo,  but  the  clay  is  obtained  near  Richmond. 
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Burning  is  done  in  a  rectangular  down-draft  kiln  using  oil  for  fuel. 
Six  men  are  emploj^ed. 

Port  Costa  Brick  Works.  This  i^lant  is  situated  three-quarters  of  a 
mile  east  of  Port  Costa  on  the  shore  of  Carquinez  Straits.  C.  G.  Berg, 
president ;  W.  S.  Hoyt,  secretary ;  home  office,  808  Sharon  Building, 
San  Francisco.  Their  products  are  common  red  brick  and  hollow 
building  tile. 

The  raw  material  used  is  obtained  from  a  high  blue-shale  bank  1500 
feet  from  the  water  front.  The  shale  is  blasted  down  and  loaded  by 
a  l|-yard  electric  shovel  into  5|-yarcl  hopper-bottom  side-dump  cars. 
These  are  hauled  to  the  plant  by  a  gas  tractor,  fitted  with  flanged 
wheels,  or  by  an  electric  third  rail  .system,  as  desired. 

The  stiff-mud  process  is  used.  Equipment  includes  a  Hoffman  con- 
tinuous kiln  and  11  field  kilns,  with  a  capacity  of  400,000  brick  for 
each  type,  giving  tlie  plant  a  maximum  output  of  60,000  brick  and 
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60  to  100  tons  of  hollow  tile  per  day.  Both  open-air  or  artificial  drying 
with  heated  air  is  used,  according  to  conditions.  The  dryer  has  a  capac- 
ity of  40,000  bricks  or  their  equivalent  in  tile.  Petroleum  coke  is  used 
for  fuel  in  the  Hoffman  kiln.  About  2000  tons  are  consumed  per  year 
and  it  is  said  to  be  very  satisfactorj-.  Fuel  oil  to  the  amount  of  15,000 
to  20,000  barrels  per  year  is  used  in  the  field  kilns.  Electric  power 
from  the  lines  of  the  Great  Western  Power  Co.  is  supplied  throughout 
the  plant.  There  is  a  connected  load  of  about  900  horsepower,  but 
onl.v  400  is  used  at  present.    Fiftj'  to  sixty  men  ai-e  employed. 

Bibl:    State  Mineralogist's  Report  XVII,  p.  50. 

Richmond  Pressed  Brick  Co.  The  plant  was  erected  by  the  Los 
Angeles  Pressed  Brick 'Company,  but  it  became  an  independent  com- 
pany in  1921.  It  is  situated  at  Point  Richmond,  near  the  Santa  Fe- 
San  Francisco  ferry  terminal,  and  is  served  by  a  spur  track  of  the 
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Santa  Pe  railroad.  S.  W.  Smith,  president;  W.  S.  Iloyt,  secretary;  P. 
M.  Irving:,  plant  superintendent;  home  offiee,  Sharon  Building',  San 
Francisco.  The  output  includes  jiressed  brick,  tire  hricic,  face  brick, 
paving-  brick,  and  floor  tile. 

For  tlie  light-colored  and  buff  brick  a  portion  of  the;  raw  materials 
used  include  clay  and  sand  shipped  in  from  lone  and  Lincoln,  as  well 
as  some  sand  from  Autioeh.  Clay  shale  from  the  pit  adjoining  the 
plant  is  used  for  making  dark-red  brick.  As  the  bank  is  high,  the  mate- 
rial drops  to  a  loading  bin  after  blasting;.  Prom  here  it  is  trammed  a 
short  distance  in  cars  to  the  plant,  which  is  equipped  with  a  stiff-mud 
machine,  capacity  100,000.  Other  equipment  includes  a  Boyd  brick 
press,  capacity  16.000;  and  six  36'  down-di-aft  kilns.  Electric  power 
is  used  to  operate  the  ])lant  and  crude  oil  for  burning.  Pift3--five  men 
are  employed. 

Other   Companies. 

Among  the  former  brick  companies  that  have  ceased  operations  in 
the  county  are : 

Mt.  Diablo  Pottery  and  Paving  Brick  Co. 

Car(|uinez  Brick  and  Tile  Co. 

Coast  Firebrick  Co. 

Holland  Sandstone  Brick  Co. 

Diamond  Brick  Co. 

Golden  Gate  Sandstone  Brick  Co. 

Richmond  Brick  Co. 

Gerlaclc  Brick  Co. 


Portland  cement  is  the  most  important  single  structural  material  in 
the  mineral  out])ut  of  the  state.  fCleven  ))lants  are  now  operating  in 
nine  counties.  The  presence  of  a  large  modern  cement  ])lant  in  Contra 
Costa  County  adds  greatly  to  the  rank  of  this  county  in  respect  to 
mineral  production  as  cement  exceeds  all  other  mineral  products  of  the 
county  in  annual  value  of  output. 

Coivell  Poriland  Cement  Co.  S.  H.  Cowell,  president ;  W.  II.  George, 
secretary  and  general  manager ;  Jiome  office.  No.  2  Market  Street,  San 
Francisco ;  C.  D.  Barnett,  superintendent  of  plant,  Cowell,  California. 
Two  products  are  made,  'Mt.  Diablo'  brand  portland  cement  and  'Mt. 
Diablo'  waterproof  cement,  manufactured  under  patents  of  the  Pan- 
theon process. 

The  plant  is  situated  in  Cowell  at  the  base  of  Lime  Ridge,  about  10 
miles  southeast  of  Bay  Point.  It  is  connected  b.v  the  Bay  Point  and 
Clayton  Railroad,  a  standard-gauge  line,  with  both  the  Southern  Paeifie 
and  the  Santa  Fe  lines  at  Bay  Point.  There  is  a  good  road  from  the 
highway  at  Concord,  to  Cowell.  The  quarries  from  which  the  lime- 
.stone  and  clay  are  obtained  are  situated  along  the  ridge  back  of  the 
plant.  The  limestone  occurs  in  irregular  bodies  along  the  ilt.  Diablo 
fault,  and  is  unique  in  being  of  algae  formation  and  of  such  large  size. 
An  Armstrong  all-steel  well  rig  is  used  for  advance  prospecting,  and 
deep-hole  drilling  for  blasting.  Large  shots  ai-e  used,  the  holes  being 
loaded  with  5%  R.  R.  P.  and  40' c  dynamite  for  priming.  A  Marion 
M  37  electric  shovel  with  IJ-yard  bucket,  revolving  throughout  a  fidl 
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circle,  loads  the  broken  rock  into  hopper-bottom  cars,  which  are  trans- 
))orted  by  locomotive  to  the  crnslier  bnildinp:.  Here  the  rock  goes  to 
f.'vratory  crushers,  is  passed  througli  rotary  screens  and  transported 
by  belt  conveyors  to  the  storage  bnnkers.  The  crushed  materials  are 
drawn  from  tliese  bunkers  into  gable-bottom  cars  and  hauled  by  loco- 
motive to  the  limestone,  and  clay  and  silica  bins  at  the  mill. 

The  raw  materials  from  these  bins  are  delivered  by  belt  conveyors  to 
the  dryers.  After  drying  they  are  taken  by  pivot  bucket  conveyors  to 
cither  ball  or  swing  hammer  mills.  The  mills  discharge  to  belt  con- 
veyors, which  deliver  to  pro])ortioning  scales  where  each  material  is 
iiceurately  weighed  and  correct  amounts  of  each  mixed  together.  The 
mixture  is  then  conveyed  to  tlie  raw  tube  mills  where  it  is  reduced  to 
proper  fineness  and  then  eonveyeil  to  biris  over  the  kilns.    In  the  kilns 


Armstrong    aU-st.'l    drill    usud    fur    advan.f    pi  ospec-ting    and    detp-hole    blastiiiK. 
Ciiwfll  I'ortlaiid  Ct-ment  Co.     Photo  by  courtesy  of  the  company. 

it  is  sintered  or  burned  to  a  clinker.  The  hot  clinker  is  elevated  and 
passed  through  rotary  coolers  and  then  conveyed  by  belt  to  the  kiln 
clinker  scales.  It  is  weighed  and  then  delivered  to  the  clinker-storage 
which  is  under  roof  and  has  a  capacity  of  225,000  barrels.  Clinker  from 
any  part  of  the  storage  space  is  conveyed  to  clinker  scales  where  it  is 
weighed  and  gypsum  added  from  the  gyjisum  scales.  The  combination 
is  delivered  to  the  finish  ball  mills  and  reduced  to  proper  size  for  final 
grinding  in  the  finish  tube  mills  to  pass  standard  specifications  for  fine- 
ness. The  finished  product  is  then  delivered  to  am-  one  of  40  storage 
bins  of  3000  barrels  capacity  each.  From  these  storage  bins  it  goes  to 
bins  feeding  Bates  packers  where  it  is  sacked,  or  to  barrel  packers.  In 
these  forms  it  is  loaded  on  cars  or  auto  trucks.  All  operations  are 
under  strict  technical  control. 
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There  are  eight  rotary  kihis,  ly  x  110'  in  size ;  four  rotary  coolers, 
f)'  X  GO' ;  2C  tube  mills,  as  well  as  ball  mills  and  hammer  mills.  Each 
uuit  is  driveu  by  an  individual  motor  operating  at  440  Y.,  power  being 
sup])lied  by  the  (ireat  Western  Power  C"o.  It  is  estimated  that  one 
horsepower  is  required  for  each  barrel  of  cement  produced.  The  capac- 
ity of  the  plant  is  4800  barrels  per  day.  From  200  to  235  men  are 
employed. 

Bibl :     State  ilineralogist's  Report  XYII,  pp.  51-53. 

CHROMITE. 

Mt.  Diablo  Development  Co.,  located  a  number  of  claims  in  T.  1  X., 
E.  1  AY.,  comprising  the  Mt.  Zion  Chrome  liline.     Some  development 


Full-revolving  type  electric  shovel  loading  limestone  at  quarry  face.    Cowell  Portland 
Cement  Co.,  Contra  Costa  County.     Photo  by  courtesy  of  the  company. 

work  was  done  but  the  bureau  has  no  record  of  any  commercial  pro- 
duction from  the  property. 


Leaving  out  of  consideration  the  clay  and  shale  used  locally  at 
brick  and  tile  plants  in  the  county,  there  is  practically  no  clay  mining 
industry,  although  one  company  is  mining  and  shipping  a  clay  shale  to 
its  plant  in  Alameda  County. 

The  clay  resources  of  this  county  have  never  been  thoroughly  inves- 
tigated, but  they  are  undoubtedly  of  considerable  extent  and  value. 
Much  of  the  peat  and  marsh  land  of  the  delta  region  and  the  flat  area 
bordering  on  San  Pablo  Bay  is  underlain  by  a  smooth,  tough,  stickj' 
yellow  clay.  Samples  of  good  plastic  clays  from  this  county,  some 
fairly  high  in  alumina,  have  been  received  in  the  bureau  laboratory 
from  time  to  time,  but  little  development  has  resulted. 

Some  high  grade  clays  are  reported  associated  with  the  coal  veins 
in  the  ilt.  Diablo  region. 
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Clark  and  Sons,  N.  This  eoinpany  quarries  a  calcareous  clay  shale 
at,  Walnut  Creek  and  ships  the  material  to  their  plant  in  Alameda, 
where  it  is  used  as  a  filler  in  pottery  work.  The  shale  is  mined  from  a 
knoll  alongside  the  Soutliern  Pacific  Railroad,  one-half  mile  north  of 
the  town  at  Osley  siding.  The  surface  portion  of  the  deposit  contains 
gi-avel  mixed  with  soil,  below  which  is  a  bed  of  clean  shale.  It  is 
worked  as  an  open  cut,  the  face  being  about  200  feet  wide  and  70  or  80 
feet  in  height.  The  material  is  taken  out  during  the  dry  season  and 
.stored  under  roof  for  .shipment.  About  two  cars  per  week  are  sent 
out.  When  visited,  there  was  no  one  at  the  quarry,  but  a  loaded  car 
was  on  the  siding  and  there  was  other  evidence  of  recent  work. 

Bibl:    State  aiineralogi.st  Report  XVII,  p.  49  ;  Preliminary  Report 
No.  7,  pp.  44-4(). 


Entry  to   Black  Diamond   Coal    Mine   of  Southport  Land   and   Commercial  Co., 

Contra   Costa   County.      The  road  shown  at  upper  right,   going  up  canyon, 

leads  to   sandstone  bed    mined   for   molding   sand. 


Coal  mining  began  in  the  Mount  Diablo  section  of  Contra  Costa 
County  at  least  as  early  as  1861,  and  the  field  has  been  the  most  prolific 
producer  of  any  coal  area  in  the  state.  Prom  1867  to  1882,  inclusive, 
are  records  which  indicate  for  the  Mount  Diablo  field  a  total  output  of 
approximately  2.500,000  tons,  valued  at  $14,300,000.  Production  prac- 
tically ceased  about  1902. 

The  coal  deposits  are  found  on  tlie  northeast  slopes  of  Mount  Diablo, 
about  six  miles  south  of  Pittsburg.  The  main  productive  area  extends 
from  Sec.  7,  T.  1  N.,  R.  2  E.,  westerly  to  Sec.  4,  T.  1  N.,  R.  1  E., 
but  definite  evidence  of  coal  has  been  found  over  a  belt  nearly  ten 
miles  in  length.  The  coal  belt  .strikes  in  a  general  east-west  direction, 
and  the  veins  dip  north  at  an  average  angle  of  about  37°.  Several 
large  mines  were  opened,  the  leading  companies  being  the  Black  Dia- 
mond Coal  Company,  the  Union  Coal  Company,  and  the  Pittsburg 
Coal  Company.     Two  narrow  gauge  railroads  were  built  into  the  dis- 
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trict,  one  from  Pittsburg  Landing  to  Soraersville,  and  one  from  Antioch 
to  Stewartville.  The  old  buildings  and  railroads  are  now  dismantled 
and  little  remains  to  indicate  the  extent  of  former  operations.  There 
are  three  main  veins  which  have  been  mined  in  the  principal  properties, 
the  uppermost  or  Clark  vein,  next  the  Little  vein,  and  the  Black  Dia- 
mond or  lowest.  The  stratigraphic  distance  between  the  Clark  and 
Black  Diamond  veins  varies  from  300  to  400  feet.  The  Clark  vein  has 
a  thickness  of  2}  to  4  feet,  being  nearly  all  clean  coal  with  a  good  firm 
roof  and  floor  of  sandstone.  The  Little  vein  is  thinner  and  more  irregu- 
lar, but  reaches  a  width  of  two  feet  of  good  clean  coal  in  places.  The 
Black  Diamond  vein  is  much  thicker,  running  from  eight  to  eighteen 
feet  in  thickness,  but  there  are  many  partings  of  slate  and  bone,  which 
would  have  to  be  separated  if  the  entire  vein  is  mined.  Clay  gouge 
occurs  along  the  walls,  and  on  account  of  its  character  there  is  consid- 
erable swelling  and  movement,  which  add  to  the  difficulty  and  cost  of 
mining  this  vein. 

Considerable  literature  has  been  publi.shed  on  the  early  coal  mining 
operations  in  Contra  Costa  Comity.  The  beds  have  been  described 
jiarticularly  by  Goodyear i,  and  Smith-,  as  well  as  by  others.  The 
principal  references  are  given  in  the  bibliography  herewith. 

Southport  Laud  and  Commercial  Company,  573-576  Mills  Building, 
San  Francisco ;  E.  S.  McCurdy,  manager.  This  company  owns  several 
.sections  of  laud  in  the  Mt.  Diablo  field,  including  the  Black  Diamond 
coal  mine.  For  the  past  year  several  men  have  been  steadily  employed, 
cleaning  out.  retind)ering  and  other^^^se  opening  np  the  old  Clayton 
tunnel.  At  the  time  of  visit  they  were  in  about  1200  feet.  The  Clay- 
ton entry  is  run  south  as  a  crosscut,  cutting  all  three  veins.  When  the 
Black  Diamond  vein  is  reached  the  gangway  turns  east  and  follows 
the  vein.  As  far  as  opened  up  on  this  level,  the  workings  were  dry 
and  most  of  the  timbers  in  an  excellent  state  of  preservation,  though 
.showing  evidence  of  movement  and  crushing  in  places.  The  company 
is  reticent  as  to  its  plans,  but  stated  that  many  of  the  mine  maps  and 
records  were  destroyed  in  the  San  Francisco  fire  and  that  the  work 
being  done  is  of  an  exploratory  nature  to  determine  the  location  of  old 
workings  and  shafts  tliat  will  afford  good  ventilation.  Air  is  supplied 
by  a  blower  at  present  and  a  mule  is  used  for  tramming. 

Modern  methods  of  utilizing  coals  of  this  class  lead  to  the  belief  that 
commercial  production  may  again  result  from  the  work. 

Bibl:  State  IMineralogist  "s  Reports  IV,  pp.  14,  267;  VI,  p.  116; 
VII,  pp.  117-146 ;  VIII,  p.  160 :  IX,  p.  323 ;  X,  p.  165 ;  XI,  p. 
191;  XII.  pp.  43.  64;  XIII,  p.  51;  XVn,  p.  53;  U.  S.  Geol.  Sur- 
vev  22nd  Annual  Report,  Part  III,  p.  500;  Bull.  285-f;  Min. 
Re.sourees  1883,  p.  20;  U.  S.  Bur.  of  Mines  Bull.  22,  pp.  53,  395; 
Jlineral  Resources  West  of  the  Rocky  Mountains  by  R.  W.  Ray- 
mond, 1874,  pp.  39-42;  Geol.  Survey  of  California,  Vol.  II,  pp. 
3-34 :  Coal  Mines  of  the  Western  Coast  of  the  United  States  by 
W.  A.  Goodyear,  San  Francisco,  1877. 

1  Goodyear,  W.  A.,  The  Coal  Mines  of  the  Western  Coast  of  the  United  States, 
1877  :  State  Mineralogist's  Report  VII,  pp.  117-146. 

=  Smith  George  Otis,  U.  S.  Geol.  Survey  22nd  Annual  Report,  Part  III,  p.  500. 
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COPPER. 

Chalcopyrite  occurs  with  pyrite,  in  quartz,  on  Eagle  Peak,  Jlount 
Diablo.  Copper  minerals  have  also  been  noted  near  Mount  Zion,  T. 
1  N.,  R.  1  W.  There  was  a  small  output  in  1901  and  1918,  but  none 
since. 

Bibl:  State  Mining  Bur.  Bull.  91. 

DIATOMACEOUS   EARTH. 

That  beds  of  diatomaceous  earth  occur  near  Pinole  has  been  known 
for  many  year.s.  A  little  of  the  material  has  been  used  in  experimental 
work,  but  the  deposits  remain  practically  undeveloped. 

Bohrman  Deposit.  A  bed  has  been  opened  up  on  the  property  of 
the  H.  G.  F.  Dohrman  Estate;  address.  Miss  T.  L.  Dohrman,  2015 
Franklin  Street,  Oakland.  This  property  comprises  35  acres  situated 
about  one  mile  west  of  Pinole.  It  lies  adjacent  to  the  highway  and 
is  crossed  by  the  Southern  Pacific  and  Santa  Fe  Railroads.  As  yet  it 
has  not  been  developed  on  a  commercial  scale,  but  its  proximity  to  the 
Bay  region  and  excellent  shipping  facilities  by  rail  or  truck  give  it  a 
potential  value  if  the  material  is  .suited  for  iudu.strial  uses.  A  large 
quantit.v  is  reported  to  be  available. 

Pawsey  Deposit.  John  Pawsey,  of  Pinole,  owns  six  acres  on  the 
western  edge  of  the  town.  The  diatomaceous  earth  is  exposed  from  the 
base  to  the  top  of  the  hills,  indicating  a  considerable  thickness  to  the 
beds.  The  material  is  cream-colored  and  rather  tough,  and  was  being 
quarried  and  used  for  road  filling  near  Pinole  at  the  time  of  visit.  No 
technical  use  has  been  made  of  it  up  to  the  present. 

LIME  AND  LIMESTONE. 

Limestone  outcrops  conspicuously  over  a  considerable  area  along  Lime 
Ridge,  in  T.  7  N.,  R.  1  W.  Burned  lime  was  produced  here  by  the 
Henry  Cowell  Lime  and  Cement  Company  previous  to  the  erection  of 
the  cement  plant  by  the  Cowell  Portland  Cement  Company.  The 
Spreckels  Sugar  Company  formerly  operated  a  limestone  quarry  on 
the  same  ridge,  about  two  miles  south  of  the  Cowell  quarry,  the  lime- 
stone being  shipped  to  the  sugar  refinery  at  Crockett  and  to  the  Selby 
smelter.  This  quarry  was  closed  do^^^l  in  1915  and  their  holdings 
sold  to  the  Cowell  Portland  Cement  Company.  In  1924  the  Mt.  Diablo 
Lime  ilarl  Company  began  producing  limestone  for  agricultural 
purposes. 

Mt.  Diablo  Lime  Marl  Co.  R.  L.  Fry,  president;  G.  A.  Putnam, 
secretary,  Walnut  Creek;  E.  B.  Bumstead,  treasurer.  The  company's 
holdings  consist  of  51  acres  situated  on  Lime  Ridge  about  five  miles 
northeast  of  Walnut  Creek.  The  company  has  a  plant  for  crushing, 
screening  and  sacking  the  ground  material.  Equipment  consists  of 
gyratory  crusher,  Grundler  hammer  mill  and  screens.  For  agricultural 
use  the  lime  stone  is  ground  so  that  60  to  80%  passes  100  mesh.  It  is 
hauled  by  trucks  to  the  Southern  Pacific  railroad  li  miles  distant  or  to 
the  San  Francisco-Sacramento  railroad,  one  mile  distant.  Two  vertical 
kilns  were  placed  on  the  propertj'  with  the  idea  of  producing  burned 
lime  also,  but  this  type  of  kiln  was  found  unsuited  for  burning  the  rock. 
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L.  C.  Hopper,  Bos  615,  Concord.  California,  took  the  deposit  and 
plant  under  lease  in  September,  1926.  On  acconnt  of  wet  weather,  it 
was  temporarily  shut  down  at  the  time  of  visit.  Four  to  eight  men  are 
employed  when  operating. 

AIAXGANESE. 

Some  small  bunches  of  manganese  have  been  found  on  the  south 
eastern  side  of  Mount  Diablo,  but  no  commercial  deposits  have 
been  developed,  ilanganese  also  occurs  on  Red  Rock  Island  off  Point 
Richmond.  The  deposit  here  is  described  by  A.  C.  Lawson'  as  follows: 
"The  ore  occurs  on  the  southwest  side  of  the  island  as  an  integral 
part  of  the  radiolarian  chert.  The  chert  here  has  a  west-northwest 
strike  and  nearly  vertical  dip,  and  consists  of  the  usual  rythmical 
alternation  of  thin  beds  of  hard,  flinty  to  quartzose  chert,  and  partings 
of  .shale,  the  whole  having  a  reddish  color.  «  «  *  ^  belt  parallel 
to  the  strike  of  the  chert  includes  interstratified  layers  of  psilomelane, 
which,  by  reason  of  their  black  color,  present  a  bold  contrast  to  the 
adjoining  rocks.  Most  of  the  layers  are  about  one-fourth  to  one-half 
inch  thick  and  replace  locally  the  usual  shale  parting,  but  in  places  the 
p.silomelane  is  much  thicker.  Some  of  the  layers  of  the  chert  adjoining 
these  layers  of  psilomelane  are  also  so  charged  with  that  mineral  as  to 
be  quite  l)lack.  though  they  are  still  hard  and  siliceous.  The  psilomelane 
also  occurs  in  miniite  particles  in  the  shale  between  the  chert  beds, 
making  it  black.  The  borders  of  the  belt  in  which  these  layers  of 
l)silomelane  occur  are  not  sharply  defined,  but  the  mineral  has  been 
mined  in  open  caits  from  two  to  six  feet  wide.  The  ore  appears  to  be 
e.ssentially  a  primary  deposit,  contemporaneous  with  the  deposition  of 
the  silica  that  formed  the  cherts,  although  doubtless  some  of  the 
j)silomelane  has  since  migrated  into  adjoining  beds." 

The  deposit  has  been  located  as  mining  claims  by  Arthur  B.  Riehl, 
1166  Washington  Street,  and  Louis  H.  Eilken,  1373  Seventh  Avenue, 
San  Francisco ;  the  island  being  government  land.  Should  the  man- 
ganese prove  unmarketable,  the  a.ssociated  red  shales  and  jasper  have 
commercial  possibilities  as  mineral  paint,  roofing  granules  or  stucco 
' dash. ' 

MINERAL  WATER. 

Mineral  water  has  been  a  commercial  product  of  Contra  Costa  County 
for  many  years.  The  mineralized  springs,  notably  Byron  Hot  Springs, 
is  among  the  most  popular  and  well-kno-\vn  resorts  in  the  state,  being 
easily  accessible  from  the  Bay  region  by  automobile. 

Alhamdra  Springs.  Owner,  Alhambra  Natural  Water  Company, 
L.  M.  La.ssell,  Martinez,  California.  Six  more  or  less  mineralized 
springs  are  in  this  group,  situated  in  a  narrow  canyon  six  miles  .south 
of  Martinez  in  Sec.  2.  T.  1  N.,  R.  3  W.  Four  of  these  have  been  devel- 
oped. Water  from  Xo.  1,  the  most  highly  mineralized  spring,  was  for- 
merly bottled  for  medicinal  purposes,  but  it  is  no  longer  used.  Springs 
No.  2,  3  and  4  are  only  slightly  mineralized  and  tlie  water  from  these 
is  piped  to  the  bottling  works  at  Martinez  where  it  is  used  in  the  manu- 
facture of  soft  drinks  and  bottled  for  drinking.  It  is  distributed  in 
five-gallon  bottles.     Tank-car  .shipments  are  made  to  Oakland  and  San 

'  Lawson,  A.  C,  U.  S.  Geological  Survey,  San  Francisco,  Folio  No.  193,  p.  23. 
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Francisco.     The  total  flow  of  the  springs  is  about  150,000  gallons  per 
month. 

Analysis  of  Water  from  Alhambra  Springs. 
(Analyst,    Thomas   Price  and  Son;    authority,   advertising  matter.) 

Grains  per  United  States  gallon 

No.  1  Spring  No.  2  Spring 

Calcium    chloride    .157.24  

Magnesium    chloride    24.25  

Potassium  chloride 7.58  1.395 

Sodium    chloride    492.65  '      2.028 

Calcium    bicarbonate    19.247 

Magnesium     bicarbonate     14.680 

Sodium     .sulphate     2.48  15.548 

Sodium    sulphide    8.39  

Ferrous    carI>onate    1.16  

Aluminum   oxide    0.238 

Aluminum  sulphate 2.13  

Silicon  dioxide 1.22  0.758 


Total   residue   697.10  53.894 

Bibl:    State  Mineralogist's  Reports  XIII.  p.  508;  XVII.  p.  56; 
U.  S.  Geol.  Survey  Water  Supply  Paper  338,  pp.  293-294. 

Byron  Hot  Springs.  San  Francisco  ofSce,  720  Phelan  Building. 
These  noted  mineral  springs  are  situated  near  the  southeastern  corner 
of  Contra  Costa  County  on  the  western  edge  of  San  Joaquin  Valley  in 
a  saline  flat,  partly  surrounded  by  low  hills.  They  are  one-half  mile 
from  the  station  of  the  same  name  on  the  Southern  Pacific  railroad, 
and  are  also  easily  reached  by  automobile  over  good  highways.  The 
distance  from  Oaldand  City  Hall  is  55  miles.  The  springs,  eight  of 
which  have  been  improved,  are  described  by  Waring,^  in  part,  as 
follows : 

"A  small  warm  sulphur  spring  supplies  a  drinking  basin  in  the 
main  grounds;  warm  sulphur  mud  and  water  baths  and  a  sulphur 
plunge  are  about  250  yards  southeast  of  the  hotel  grounds.  A  strongly 
sulphureted  spring,  83'  in  temperature,  forms  a  slightly  used  drinking 
pool  at  one  side  of  Sulphur  Plunge,  and  on  the  opposite  side  is  a  well 
from  which  mineral  water  is  pumped  to  bathtubs  in  the  hotel.  In  the 
summer  of  1908  the  water  in  this  well  stood  about  eight  feet  below  the 
surface  and  its  temperature  was  112°  to  115°.  About  250  yards  beyond 
the  Sulphur  Baths  and  Sulphur  Plunge  is  an  enclo.sed  swimming  pool, 
known  as  the  Gas  Plunge,  in  which  the  temperature  is  about  88°. 
Between  the  two  bathing  establishments  are  two  cemented  drinking 
springs,  known  as  the  Hot  Salt  and  the  Liver  and  Kidney  springs. 
The  Hot  Salt  Spring,  with  a  temperature  of  120°  and  a  flow  of  about 
two  gallons  a  minute  rises  in  a  small,  domed,  concrete  house :  the  Liver 
and  Kidney  Spring  rises  in  a  concrete  basin  25  yards  southward.  In 
1908  its  temperature  was  73°,  but  its  flow  was  not  appreciable.  Near 
the  base  of  a  low  hill  250  yards  to  the  southwest  is  a  tile-lined  basin  or 
well,  marked  'Surprise,'  which  contains  strongly  saline  water  about 
70°  in  temperature." 

The  resort  is  equipped  with  a  commodious  modern  brick  hotel  and 
bungalows.  Tennis  courts,  a  golf  course  and  other  amusements  are 
provided  for  gue.sts.  A  medical  staff  gives  advice  in  the  medical  use 
of  the  various  waters  and  baths.    The  so-called  mud  baths  are  in  reality 

1  Waring,  Gerald  A.,  U.  S.  Geol.  Survey  W'ater  Supply  Paper  338,  Springs  of  Cali- 
fornia. 
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packs  in  a  clean,  flaky  peat  material  rather  than  mud.     The  resort  is 
open  the  year  roiond. 

Analyses  of  the  water  from  Springs  Xo.  1,  2  and  3,  made  by  Curtis 
and  Tompkins,  in  1911.  are  shown  below.  Authority,  advertising  mat- 
ter.   Expressed  in  grains,  per  gallon. 

No.  1  "Hot  Salt"  Spring  No.  2  "Liver  and  Kidney"  Soring  No.  3  "White  Sulphur"  Spring 

The    inter    has    a    temperature    of  Tbe    water    has    a    temperature    of  Ihe  water  has  a  temperature  of  70 

122  d^rees  F.  5S  degrees  F.  degrees  F. 

Grs.  per  Grs.  per  Gis.  per 

Gallon  Gallon  Gallon 

Ammoniiiin  efaloride 1.78    .Xmrnonium  chloride 2.23     Anmoniirai  diloiide 0.02 

Lithium  chloride 4.20     Lithium  ddoride 0.72    Potssium  bctmide 0.16 

Potassium   bromide 1.5-5    Potassium  bromide 1.59    Potassium  iodide 0.16 

Potassium    iodide 1.24    Potassium  iodide 1.26    Potassium  chloride 0.37 

Potisium  chloride 2.13    Potassium   diloride    3.18    Sodium  chloride 1T.92 

Sodium  chloride 572.00    Soditmi   chloride 639.52    Sodium  metaborate 1.47 

Sodium  metaborate 4.29    Scdinm  metaborate 6.14    Sodium  solpfaide 0.88 

Magne^itnn  chloride 24.95    Stagnesium  chloride 29.57     Sodium  sidpbate 5.13 

Calcium  chloride lOS.OO    Calcium    chloride 81.21    Sodium  carbonate 1.38 

Caldimi  sulphate Trace     Calcium  sulphate tnte    Sodium  bicaiixnate 19.71 

Calrium    phosphate    __i Trace    Calcium  pbospbaie Trace    Calcium   phosphate 0.10 

Calcium   bicarbooate 10.42    Calcium  bicarbonate IS. So    Magnesium  bicarbonate 3.07 

Ferroos  bicarbonate 0.47    Ferrous    bicarbonate    0.60    Calcium  bicaitwnate 3.47 

Barium    bicarbonate    0.6S    Barium  bicarbonate 0.86    Ferrous   bicarbonate 0.28 

Strontiimi  bicartMmate 0.12    Strontium    bicarbonate 0.13  Barium  bicarbonate 

Silica 1.74    Silica   1.80  Strontium  bicarbonate 

Silica 2.70 

Total 731.57         Total 787.66         Total  56.82 


G-\S 

G.VS 
c.  c.  per 
liter 

e.  c.  per 
liter 

G.iS 

e.  c-per 
Uter 

Free  carbon  dioxide 

Free  hytki^en  sulphide. 

4.45     Free  carbon  dioxide 

0.41     Free  hydrogen  sulphide — 

—     7.23 
„     0.2S 

Free  carbon  ffioside 

Free  hydrogen  Sulphide— 

None 

16.7 

Ferndale  Springs.  Consists  of  two  carbonated  springs  which  issue 
from  a  thick  sandstone  stratum  on  the  south  side  of  Vaca  canyon  about 
six  miles  south  of  Martinez.  The  water  from  the  principal  spring  was 
formerly  marketed  by  the  Richmond  Soda  A^'orks.  1131  Ohio  Street, 
Richmond,  for  drinking  purposes,  but  it  is  not  now  being  utilized. 

Bibl :  State  [Mineralogist  "s  Report  XYII.  p.  60;  I'.  S.  Geol.  Survey 
Water  Supply  Paper  338.  p.  208. 

Pine  Canyon  Sulphur  Spring.^  "'A  moderately  sulphureted  spring 
emerges  about  four  miles  in  a  direct  line  northward  from  Danville,  in 
Pine  Canyon,  which  is  at  the  western  base  of  iloimt  Diablo.  The  water 
forms  a  clear  pool,  about  1-5  inches  wide  and  1  feet  long,  in  thick  bedded 
sandstone  at  the  southern  sitle  of  the  creek.  The  yield  is  larger  than  is 
usual  for  springs  of  this  class,  being  estimated  at  five  gallons  a  minute, 
and  the  temperature  of  the  water  (67°)  is  also  somewhat  above  the 
normal.  The  spring  has  not  been  improved,  but  it  has' been  visited  by 
occasional  picnic  parties.  There  are  seepages  within  five  yards  of  the 
spring,  and  14  miles  farther  eastward,  upstream,  sulphureted  water 
seeps  from  a  bluff  on  the  northern  side  of  the  creek.  Only  one  spring 
of  appreciable  flow  was  observed  along  the  canyon,  however."' 

Sulphur  Spring  Xear  Walnut  Creek.-  "A  group  of  sulphur  springs 
lies  near  the  northeastern  base  of  a  low  ridge  about  two  miles  northeast 
of  the  town  of  Walnut  Creek.  The  largest  spring  is  on  the  ridge  about 
100  yards  from  its  ea.stern  base  and  2.5  yards  north  of  the  county  road. 
Wlien  the  place  was  visited,  the  water  rose  in  a  board-curbed  pool 

'  U.  S.  Geol.  Stirvey  Water  Supply  Paper  33S.  p.  270. 
-  U.   S.   Geol.    Survey  ^Vater   Supply  Paper   338,   p.    270. 
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protected  by  a  latticed  house  and  was  piped  to  a  cattle  trough  a  few 
yards  away.  It  yielded  about  three  gallons  a  minute  of  mildly  sul- 
phureted  water,  81°  in  temperature"  *  «  *.  "Five  other  smaller 
springs  issue  in  a  belt  extending  350  yards  along  the  base  of  the  ridge, 
in  and  near  the  barnyard  of  Sulphur  Springs  farm.  Two  of  them  have 
been  piped  to  water  troughs  near  by.  The  other  three  are  of  seeping 
flow  and  form  only  small  marshy  places. 

"The  ridge  is  composed  of  sandstone  the  dip  of  which  is  nearly 
vertical,  and  strike  S.  30''  E.  (magnetic)  along  the  trend  of  the  ridge. 
The  steep  inclination  of  the  beds  shows  that  intense  movement  has  taken 
place  here,  and  a  fault  .  .  .  extends  along  the  border  of  the  valley 
land.  This  structural  break  probably  accounts  for  the  rise  of  the 
springs  and  also  for  their  thermal  character." 

MOLDING  SAND. 

The  growth  of  the  iron  and  steel  industry  on  the  Pacific  coast  has 
created  a  demand  for  foundry  sands,  and  deposits  of  sand  suitable  for 
brass,  iron,  and  steel  casting  have  been  developed  in  various  parts  of 
the  state  to  meet  this  demand.  A  large  portion  of  that  used  at  plants 
in  Contra  Costa  County  is  obtained  within  the  county. 

Columbia  Steel  Corporation.  For  a  number  of  years  this  company 
obtained  .sand  for  its  molding  department  from  a  surface  deposit  situ- 
ated about  three  miles  west  of  Brentwood  on  the  ]\Iar.sh  Creek  road. 
This  deposit  has  been  abandoned  and  for  the  past  three  years  it  has 
used  sand  from  a  deposit  on  tlie  property  of  the  Southport  Land  and 
Commercial  Company  at  Nortonville.  The  material  mined  is  a  cream- 
colored,  soft,  friable  sandstone,  immediately  overlying  and  forming 
the  roof  of  the  Clark  coal  vein  on  the  above  property.  This  sandstone 
is  very  uniform  and  is  said  to  run  96%  silica.  The  bed  averages  about 
70  feet  in  thickness,  strikes  east  and  dips  north  at  an  angle  of  40''.  A 
large  entry  has  been  run  in  westerly,  from  which  open  stopes  or  rooms 
have  been  mined  out  to  the  south  following  the  bedding  plane  up. 
Pillars  are  left  to  support  the  roof,  which  stands  well.  Most  of  the 
mining  is  done  during  the  summer  season.  The  material  is  hauled  to 
the  Pittsburg  plant  by  trucks. 


The  thickest  deposits  of  peat  in  the  state  are  believed  to  underlie 
the  area  following  a  line  traced  around  the  edges  of  the  marshes  and 
extending  from  Carquinez  Straits  to  Stockton  to  Rio  Vista  and  closing 
at  the  point  of  beginning.  Peat  beds  within  this  area  average  six  to 
80  feet  in  depth.  That  portion  of  the  county  lying  northeast  of  the 
Santa  Fe  railroad  is  largely  peat  land.  Some  peat  has  been  dug  and 
shipped  from  Werner  and  Orwood.  It  has  not  been  utilized  for  fuel 
or  industrial  purposes  in  this  state  up  to  the  present  time. 

PETROLEUM. 

The  possibilities  of  oil  production  in  Contra  Costa  County  are  dis- 
cussed by  Vander  Leck^  in  Bulletin  89,  pp.  60-61.    As  this  bulletin  is 

Petroleum   Resources   of   California,   Cal.   State   Mining 
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out  of  print,  liis  conclusions  are  included  herein.  He  says.  "The  strata 
exposed  constitute  a  nearly  complete  section  of  the  Coa.st  Range  forma- 
tions from  the  Franciscan  to  the  Recent.  Structurally,  these  beds  have 
been  sharply  tilted,  folded  and  faulted  into  a  large  number  of  more  or 
less  independent  geological  areas.  This  has  resulted  in  preventing  any 
one  formation  from  being  continuous  over  a  large  area,  ■which  is  an 
unfavorable  condition  for  the  accumidation  of  petroleum. 

"Those  formations  within  the  county  which  contain  beds  that  might 
form  oil,  consist  of  an  area  of  Chico  shales  on  the  north  side  of  IMount 
Diablo;  a  small  area  of  middle  Eocene  organic  shales  (Meganos)  in  the 
vicinity  of  ilount  Diablo  and  finally  an  area  of  Monterey  diatomaeeous 
shale  in  the  San  Pablo  and  Rodeo  valleys  just  east  of  the  Berkeley 
Hills.  However,  none  of  these  organic  shale  beds  are  continuous  over 
a  sufficiently  large  area  to  form  any  great  amovmt  of  oil. 

"Indications  of  petroleum  are  found  along  the  north  side  of  Mount 
Diablo,  about  seven  miles  due  south  of  Antioeh ;  and  in  the  San  Pablo 
Valley,  east  of  the  Berkeley  Hills. 

"The  Mount  Diablo  indications  consist  of  small  intermittent  seeps 
of  light  green  oil.  found  in  the  vicinity  of  Oil  Canyon.  Long  Valley  and 
Deer  Valley.  Roughly,  the  territory  embraced  by  the  .seepages  and 
weUs  that  have  found  small  .showings  con.sist  of  Sees.  13.  14.  15  and  23. 
T.  1  X..  R.  1  E.  The  formations  exposed  consist  of  beds  of  sand.stone 
and  shale  of  the  Chico.  dipping  in  a  monocline  of  about  65"  to  the 
north.  Beds  of  Eocene  age  overlie  the  Chico  along  the  ridge  north  of 
Oil  Canyon.  Prospecting  for  oil  in  this  district  was  first  started  in 
1864.  when  several  wells  were  drilled  in  either  Sec.  13  or  14  to  a  depth 
of  about  300  feet  and  encountered  slight  showings  of  green  oU.  In 
1900  another  attempt  was  made  and  several  more  wells  were  sunk  to 
shallow  depths  and  obtained  small  showings.  The  last  well  was  drilled 
by  the  Atlas  Development  Companv  in  1918  on  Oil  Creek,  in  the  SE^ 
of  Sec.  15,  T.  1  X..  R.  1  E.  A  depth  of  1823  feet  was  reached  and  as 
no  showings  of  oil  were  encountered  the  well  was  abandoned.  About 
1500  feet  up  the  canyon  and  due  east  along  the  strike  of  the  formation 
from  the  Atlas  well,  is  an  old  hole  known  as  the  Harding  well.  This 
was  drilled  to  a  depth  of  978  feet  and  encountered  green  oil  from  950 
to  978  feet.  It  is  now  used  as  a  water  well  and  shows  about  one  quart 
of  green  oil  per  day.  There  is  no  reason  to  believe  that  future  drilling 
in  this  region  woiUd  show  any  better  results  than  the  former  attempts. 

"Indications  in  the  San  Pablo  Valley  consist  of  seepages  of  heavy 
black  asphaltie  oil  found  in  the  vicinity  of  Lauterwasser  Creek  and  in 
the  lower  end  of  the  valley  about  two  miles  ea.st  of  the  town  of  San 
Pablo.  A  detailed  geological  map  of  this  territory  can  be  foxind  in 
folio  193^  and  Arnold  gives  a  brief  description  of  the  geology  and 
development  in  Bulletin  304.- 

"The  structure  in  the  vicinity  of  Lauterwaaser  Creek  consists  of  a 
rather  sharply  folded  anticline  plunging  to  the  southea.st  and  truncated 
at  the  northwest  end  by  a  fault.  The  oil  has  collected  in  the  sandy  beds 
of  the  Orinda  formation  (Pliocene),  having  been  formed  in  the  imder- 
lying  diatomaceoiLs  shale  beds  of  the  ilonterey  series,  which  at  this 
]ioint  are  about  300  feet  thick. 

^A.  C.  l.awson.  United  States  Geological  Survey  foUo  193. 

=  R.  Arnold.  Miner  Ranch  Oil  Field.  BiUletin  304.  U.  S.  Geological  Suney,  1907, 
Pages  339-342. 
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Begrinning  in  1889  and  continuing  up  to  1900,  eight  wells  were  drilled 
on  this  structure,  the  depths  ranging  from  500  to  2700  feet ;  all  encoun- 
tered showings  of  oil  and  gas,  but  none  showed  suifieient  quantities  to 
be  of  commercial  value.  At  the  lower  end  of  the  San  Pablo  Valley  about 
three  miles  ea.st  of  the  town  of  San  Pablo,  five  wells  were  drilled  to  1900 
feet  along  a  syneline  in  the  Orinda  formation.  Slight  showings  of  oil 
were  encountered,  but  nothing  of  commercial  value  was  developed.  The 
oil  has  apparently  collected  in  the  sands  of  the  Orinda  formations  from 
the  ilonterey  diatomaceou-s  shale,  which  outcrops  to  the  east  on 
Sobrante  Ridge.  Neither  the  geological  conditions  nor  the  results  of 
wells  drilled  warrant  any  further  attempts  at  development  in  this 
area." 

Undiscouraged  by  past  failures  to  obtain  commercial  production,  a 
number  of  companies  have  started  prospect  wells  in  the  countj'  during 
the  past  few  years  and  drilling  is  at  present  in  progress. 

Prom  September,  1923,  to  December  31,  1926,  the  following  notices 
of  intention  to  drill  were  filed  with  the  Department  of  Petroleum  and 
Gas  of  the  State  Mining  Bureau : 

Tear :  Companv :  Location :  Well  No. 

Sec.         T.  K. 

1923  Elsinore  Oil  Co.  of  Nevada 19  2  I 

1S24       L*achman  and  Marshall — Acolanes  Ranch  near  Tunnel 

road     1  ^ 

1924  Wm.  Edwards 31  2  2  1 

Bibl:  r.  S.  Geological  Su^^•ey,  San  Francisco  Folio  193;  Bull.  340; 
State  Mineralogist's  Reports  X.  p.  16.5:  XIII,  p.  .571;  State 
Mining  Bur.  Bull.  19,  pp.  156-157;  Bull.  69.  pp.  442^43;  Bidl. 
89,  pp.  60-61. 

QUICKSILVER. 

The  Rijnf  Quicksilver  mine,  situated  four  miles  southea.st  of  Clayton, 
was  a  producer  in  1875,  1876  and  1877,  and  at  one  time  it  is  said  to 
have  produced  as  high  as  85  fla.sks  per  month.  The  deposits  are  of 
verj-  limited  extent,  however,  and  there  has  been  no  activitj-  for  years. 

Bibl:  State  Mineralogist's  Report  YIII.  p.  162;  State  Mining 
Bur.  Bull.  27,  p.  195 ;  Bull.  78.  p.  41 ;  U.  S.  Geol.  Sur\ey  :Mon. 
XIII,  p.  378. 

STONE  INDUSTRY. 

(Crushed  Rock.  Sand,  and  Gravel.) 

The  production  of  the  common  structural  materials  in  Contra  Costa 
County,  grouped  under  the  heading  'Stone  Industrj-.'  has  grown  from 
a  small  beginning  30  years  ago  to  a  place  second  only  to  cement  in 
value.  The  excellent  transportation  facilities  afforded  by  water,  rail, 
and  highway  and  the  proximity  of  the  deposits  and  quarries  to  the 
metropolitan  area  around  San  Francisco  Bay  promise  a  steady  growth 
to  this  important  branch  of  the  county's  mineral  indu.strj-. 

CRUSHED   ROCK. 

Blake  Bros.  Co.  f Blake  Bros.  Quarrj-'i  ;  AiLson  S.  Blake,  president; 
H.  Steinbeeh,  secretary;  home  office,  204  Balboa  Building,  San  Fran- 
cisco; J.  Asmusseu,  quarry  superintendent.     Blake  Brothers  operate 
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Quarry  I'aot;  before  blasting,  siiuwing  Coyote  tunnel  containing  charge.     Height  of 

face  at  lowest  point  220   feet.     Blake  Bros.   Quarry,   Contra   Costa   County. 

Photo  by  courtesy   of  the  company. 


Same  face  after  blasting.    Charge  1S,200  lbs.  of  lO^c  Judson  and  20  lbs.  of  40% 

for  priming.     Coyote  tunnel  60  feet  in  length  with  drift  to  left  16  feet  and 

drift  to  right  So  feet.  100,000  tons  broken.  Blake  Bros.  Quarry,   Contra 

Costa    County.      Photo    by    courtesy    of    the    company. 
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but  a  siiiglo  quarry,  which  is  locaterl  at  the  foot  of  Standard  A-\^eime, 
Point  Richmond,  near  the  Richmond-8an  Rafael  Ferry  landing.  Tliis 
quarry  is  in  the  same  ran<>e  of  hills  as  the  Richmond  Quarry  of  Huteli- 
inson  Co.,  Inc.,  and  the  old  abandoned  Point  Molate  quarry.  Tlie  rock 
formation  at  Blake  Brothei-s'  quarry  is  very  regidar,  consisting  of  hard 
bloeky  gray  siliceous  sandstone  or  ti-ap  rock.  It  lias  been  oijeued  up 
by  a  very  large  circular  open  cut  with  high  face.  A  steam  shovel  is 
used  to  load  the  broken  rock  into  3i-yard  bottom  dump  ears  of  special 
design,  which  are  hauled  to  the  crushing  plant  b.y  steam  locomotives. 
The  plant  has  been  in  operation  since  1907,  and  is  built  in  two  parallel 
units  so  that  each  may  be  operated  independently.  Electric  power  is 
used  tliroughout  with  separate  motors  for  all  drives.  Increased  demand 
for  special  sizes  of  crushed  rock  has  been  met  by  the  installation  of 
new  crushing,  sizing  and  bunker  equijiment,  including  rolls  for  fine 
erushiug.  an  innovation  in  plants  of  this  character.  Most  of  the  output 
was  formerly  shipped  by  barge  but  since  the  completion  of  the  Rich- 
mond Belt  Line  Railroad  to  the  plant,  shipments  by  rail  and  water  are 
about  equal.  There  is  bunker  .storage  for  24,000  tons.  The  plant  is 
rated  at  130  tons  jier  hour  capacity,  and  fifty  men  are  employed. 

Bibl :     ytate  ilineralogist's  Report  XVII,  pp.  63-64. 

Brooks  Island  Quarry.  Healy-Tibbetts  Construction  Co..  64  Pine 
Street,  San  Francisco,  operates  a  large  quarry  on  Brooks  Island,  off 
Potrero  Point.  Contra  Costa  County.  The  quarry  is  operated  pri- 
marily to  take  cai-e  of  the  company's  contracts,  but  rock  is  also  sold  to 
other  consuuiers.  The  quarry  is  equipped  with  a  crushing  and  sizing 
])lant  of  about  1000  tons  daily  capacity,  but  only  riprap  is  being  pro- 
duced at  present.  The  rock  has  been  used  recently  for  fills  at  the 
Carquinez  bridge ;  on  the  Hetch  Iletchy  project  at  Dumbarton  and  at 
Pier  45,  San  Francisco.  The  material  quarried  for  riprap  is  a  buff- 
colored  stone.  A  blue  metamorphic  sandstone  of  better  quality  is 
mined  when  crushed  rock  is  produced. 

Cfniral  Construction  Co.  (formerly  Bates  and  Borland).  .1.  E. 
Bowersmith,  president;  P.  R.  John,  vice  president;  S.  il.  Clialmers, 
secretary;  home  office,  528  Oakland  Bank  Building,  Oakland.  Tiiis 
company  has  three  quarries,  their'  Stege  Quarry  in  Contra  Costa 
County  and  two  in  Alameda  County. 

Stege  Quarrj- :  This  quarry  has  been  worked  for  over  twenty-five 
years.  It  was  closed  down  in  1918,  but  reopened  in  1922.  It  is  situ- 
ated near  the  top  of  the  Berkeley  Hills  ridge  opposite  Stege  (El  Cer- 
i-ito)  at  an  elevation  of  close  to  1000  feet.  The  crushing  plant  and 
bunkers  are  at  the  base  of  the  ridge  and  are  easily  visible  from  San 
Pablo  Avenue.  Quarry  and  plant  are  connected  bj-  a  gravity  tram 
4960  feet  in  length.  The  rock  at  the  quarry  is  a  hard  blue  metamorphic 
sandstone,  but  is  not  unifoi-ui  throughout  the  deposit,  and  selective 
quarrying  is  necessary  to  obtain  the  best  rock.  It  is  mined  by  tunnels 
and  giory-holes,  using  air  drills  and  jackhammers.  A  Fordson  tractor 
with  flanged  wheels  hauls  the  loaded  cars  to  the  bunker  at  the  head  of 
the  tramway.  The  tram  has  three  rails  above  and  two  below  the  lialf- 
way  passing  point  and  two  5J-yard  cars  are  used,  the  loaded  car  pull- 
ing up  the  empty.  Speed  is  controlled  by  brake  bands  at  the  toji.  The 
wood  brake  shoes  formerly  wore  rajiidly,  but  by  lubricating  with  waler 


24 


REPORT  OF  STATE  MIXERALOGIST. 


■    t>;^ 

f 

r-AMT 

-c          :.  ^,; 

■    (.          -  Wi^' 

^'^^'M 

^M^ 
>■'# 

■  V-  ■  ■■'  - 

SAN  FRANCISCO  FIELD  DIVISION. 


25 


mixed  witli  a  small  amount  of  kerosene,  their  life  has  been  increased  to 
months  instead  of  days.  At  the  foot  of  the  tram,  the  cars  dump  to  a 
bin,  which  feeds  a  No.  5  gyratory.  The  discharge  is  elevated  by  a 
Inicket  elevator  to  a  revolving  screen  20'  x  40"  in  five  sections.  Oversize 
goes  to  two  No.  3  gyratory  crushers  and  then  to  a  second  revolving 
screen  20'  x  40",  in  five  sections.  The  following  sizes  are  produced : 
2J"-li";  1-J"-1";  1"-!";  |"-i";  birdseye;  ^"-dust;  dust  and  waste. 
The  bunkers  have  a  capacity  of  2000  yards.  A  spur  of  the  Santa  Fe 
runs  to  the  plant  and  cars  or  trucks  may  be  loaded  direct.  There  is 
also  yard  storage.  Electric  power  is  used,  about  200  horsepower  being 
required.  The  plant  has  a  capacity  of  350  yards  per  eight-hour  day. 
An  average  of  twenty-two  men  are  employed  at  the  quarry  and  crusher. 
G.  McColl,  superintendent. 

Bibl:     State  Mineralogist's  Report  XVll,  p.  61. 


Cunlra   Costa  County. 

Christen  Quarry.  Owner,  J.  M.  Christen,  Pacheco.  This  is  a  small 
quarry  in  buff -colored  sandstone,  situated  about  one-quarter  mile  west 
of  Pacheco.  The  rock  has  been  used  occasionally  for  macadamizing  the 
roads  in  that  district.    Idle  at  the  time  of  visit. 

Huichinson  Compamj,  Inc.  Dwight  Hutchinson,  president ;  Hardy 
C.  Hutchinson,  secretary ;  home  office,  1706  Broadway,  Oakland ;  W. 
C.  Collins,  superintendent  of  quarries.  This  company  operates  four 
quarries  and  crushed  rock  plants,  of  which  two  are  in  Contra  Costa 
County,  one  in  Marin,  and  one  in  Santa  Clara.  The  two  in  Contra 
Costa  County  are  known  as  the  El  Cerrito  (formerly  Stege  Quarry) 
and  Richmond  Quarry. 

El  Cerrito  Quarry :  This  quarry  is  located  at  the  base  of  the  Berke- 
ley Hills  opposite  El  Cerrito  and  adjacent  to  the  large  sub-station  of 
the  Great  Western  Power  Company,  visible  from  San  Pablo  Avenue. 
The  ridge  here  has  an  abrupt  slope  and  the  quarry  face  is  high.     The 
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rock,  which  is  usually  classified  as  a  hard  blue  metamorphie  sandstone 
or  'trap'  rock,  is  mined  bj'^  two  tunnels  and  glory  holes.  A  Fordson 
tractor,  running  on  rails,  is  used  to  handle  the  cars.  These  are  dumped 
in  a  hopper  discharging  to  an  inclined  belt-conveyor,  which  delivers 
the  rock  to  bins  feeding  the  crushers;  or  in  wet  weather  the  ore  is 
dumped  directly  into  the  crushers  which  are  set  in  pits.  The  primary 
crushing  unit  consists  of  two  No.  5  gyratories.  The  discharge  is  ele- 
vated by  bucket  elevator,  passes  to  two  parallel  18'  x  60"  trommel 
screens.  The  oversize  from  the  trommels  goes  to  three  No.  3  secondary 
gyratories.  The  discharge  is  again  elevated  and  delivered  to  two  sets 
of  screens,  a  10'  x  48"  trommel  and  a  four-deck  3'  x  5'  Link-Belt 
Vibrator  screen.  The  sizes  segregated  include :  Rock  dust,  birdseye 
(¥'  -  i"),  i"  -  f",  I"  -  H",  H"  -  2"or  2\".  The  crushing  plant  and 
bunkers  occupy  the  narrow  gap  leading  into  the  open  quarry  and  the 
tail  tracks  for  the  railroad  cars  run  back  on  the  quarry  floor.  Yard 
stock  is  handled  by  an  oil-burning  steam  crane  and  oil-burning  steam 
shovel.  Electric  power  furnished  by  the  Great  Western  Power  Com- 
pany is  used.  A  total  of  320  horsepower  is  required.  A  spur  of  the 
Santa  Fe  provides  an  outlet  for  rail  shipments.  Trucks  may  also  be 
loaded  from  the  crusher  bin  or  yard  bunkers.  The  plant  has  a  oapaeity 
of  1000  yards  a  day.  A  total  of  thirty-six  to  forty  men  are  employed. 
Bichniond  Quarry.  This  quarry  of  Hutchinson  Company,  Inc.,  is 
located  at  the  water's  edge  about  half  way  between  Richmond  Point 
and  Potrero  Point.  The  quarry  is  unique  in  that  the  floor  is  at  present 
forty  feet  below  sea  level  with  only  a  narrow  rim  of  rock  preventing 
entrance  of  the  bay  water.  The  material  being  quarried  is  a  hard  fine- 
grained blue  metamorphie  intrusive  rock  and  is  of  excellent  quality.  A 
new  incline  is  being  sunk  35  feet  deeper,  which  will  eventually  lower 
the  quarry  floor  to  about  75  feet  below  sea  level.  The  pit  is  circular  in 
outline.  Toe  holes  twenty  feet  deep  are  put  in  and  after  blasting  the 
rock  from  three  sides  of  the  quarry  it  is  hand-trammed  to  a  center  dump 
sunk  below  the  floor  and  timbered  over.  A  two  and  one-half-ton  skip 
receives  its  load  here  and  is  hoisted  up  an  incline  and  automatically 
dumped  into  the  crusher  bins  on  the  rim.  The  initial  breaker  is  a  No. 
4  McCuU^'  g,vratory.  The  discharge  goes  to  a  revolving  screen  and 
oversize  from  the  screen  to  a  No.  3  gyratory  in  closed  circuit.  The 
undersize  goes  to  another  sizing  trommel.  Oversize  is  returned  to  the 
No.  3  gyratorj'  and  -J",  f ",  and  IJ"  sizes  are  usually  segregated.  Other 
sizes  may  be  produced  if  desired.  A  belt  conveyor  draws  from  the 
bunkers  and  loads  direct  to  barges.  A  small  amount  is  also  handled 
by  trucks  and  there  is  a  spur  of  the  Santa  Fe  within  100  yards.  A 
small  amount  of  sandy  loam  overburden  and  dust  is  washed  out  to 
waste  by  a  Byron  and  Jackson  3"-centrifugal  pump.  Electric  power 
from  the  P.  G.  &  E.  Company's  lines  is  used,  about  200  horsepower 
being  required.  The  j^lant  has  a  capacity  of  300  yards  per  day.  Forty 
men  are  employed. 

Bibl:    State  Mineralogist's  Report  XVII,  pp.  63,  65.    The  Explo- 
sive Engineer,  Vol.  4,  No.  8,  August,  1926. 

Slater  Quarry.  This  quarry  is  a  small  one,  situated  on  the  same 
ridge  as  the  Christen  Quarry,  about  one-half  mile  south  of  Pacheco. 
It  is  worked  intermittently  for  road  use,  but  was  idle  at  the  time  of 
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Richmond  Quarry  of  Hutchinson  Co.,  Inc.    Floor  of  quarry  40  feet  below  sea 

level.  Loaded  car  is  shown  on  incline  between  loading  station 

in  pit  and  crusher  on  top. 
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visit.     There  is  a  .sm;ill  outcrop  of  limestone  exposed  above  tlie  sand- 
stone in  the  quarry. 

Bibl:   State  Mineralogist's  Report  XVII.  p.  64. 


GRAVEL. 

There  are  no  gravel  screening  or  crushing  plants  oi)erating  in;  the 
county. 

SAND. 

Dunes  of  fine  sand  border  the  south  shore  of  the  San  Joaquin  River 
between  Anti&eh  and  Marsh  Landing,  a  distance,  of  aboiit  two  miles. 
The  Santa  Fe  ti'acks  parallel  the  dunes  most  of  the  way.  Early  attempts 
to  manufacture  sand-lime  brick  were  made  here.  These  enterprises 
did  not  pi'ove  successful,  although  some  of  the  brick  are  still  in  evidence 
and  are  said  to  be  of  good  quality. 


Sandpit    of    .\ntioc;h    Saml    Cd.,    I'l.ntra    Co?ta    County. 

Antioch  Sand  Compann,  Antioch;  A.  D.  McCaddom,  owner.  This 
sand  pit  is  situated  about  one  mile  east  of  Antioch.  The  deposit  con- 
sists of  clean  fine  dune  sand.  The  face  of  the  bank  at  present  is  about 
50'  in  height,  but  it  has  a  depth  of  120'  farther  in.  In  parts  of  the 
deposit  near  the  surface  the  sand  is  free  flowing,  but  most  of  it  has  a 
tendency  to  pack  and  ■will  not  flow  from  a  bunker,  the  angle  of  repose 
being  practically  vertical.  The  portion  being  mined  is  at  present  aljout 
40'  in  depth.  Below  this  is  a  layer  of  3'  of  very  fine  tight  sand,  referred 
to  as  'hard  pan.'  Underlying  the  above  is  a  3'  stratum  of  coarse  sand, 
the  bottom  of  which  is  12  feet  above  high  water  level  of  the  river.  Very 
moist  fine  sand  underlies  the  3'  layer  of  coarse  sand.  The  bottom  of 
the  jut  is  kept  just  above  the  'hard  pan'  stratum. 

The  sand  is  delivered  to  a  loading  bunker  by  drag-line  scraper.  A 
bucket-elevator  loader  draws  from  the  bunker  and  delivers  to  railroad 
cars.     A  small  dryer  has  Ijeen  installed  at  the  plant  and  a  portion  of 
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the  «and  is  dried  and  rim  over  a  Eotex  screen  producing  a  very  fine 
product,  'sand  dust, '  which  is  sacked.  Both  the  bank  run  product  and  the 
sand  dust  are  used  exclusively  in  asphaltic  work.  Electric  power  is 
u.sed,  about  80  horse  power  being  required.  Two  to  four  men  are 
employed,  according  to  the  season. 

Morris  Sand  Pit.  Benj.  Morris,  Box  845,  Antioch,  is  producing 
sand  from  his  pit  a  little  farther  east  along  the  dune.  He  operates  his 
own  and  also  pits  on  the  properties  of  R.  B.  Mitchell,  830  Powell  Street, 
San  Francisco,  and  Louise  Schellet,  of  Antioch.  The  sand  is  elevated 
by  an  electric  drag-line  scraper  and  delivered  direct  to  railroad  cars 
on  a  spur  of  the  Santa  Pe,  which  runs  to  the  pit. 

E.  B.  and  A.  L.  Stone  Company;  address,  Glaus  Spreckels  Building, 
San  Francisco.  This  company  operates  a  sand  pit  adjacent  to  that  of 
the  Antioch  Sand  Company.  A  7o-h.p.  drag-line  hoist  is  mounted  on 
a  platform  over  a  spur  track  of  the  Santa  Fe  Railroad  in  the  pit.  The 
material  is  dumped  direct  to  the  cars.  The  bank  here  is  about  70  feet 
high  at  present  and  the  drag  is  600  feet.  Electric  power  is  used.  Only 
one  man  is  required  for  operating. 

Rohert  Easlcy  and-  Jacob  Bonslette,  of  Antioch,  have  erected  a  load- 
ing platform  and  hoist  house  and  are  preparing  to  produce  from  the 
dunes  at  a  point  .just  outside  the  eastern  limits  of  Antioch. 

Other  idle  deposits  are  owned  by  Arthur  Frank,  Box  185,  Antioch ; 
Nina  Nason,  Antioch;  W.  E.  Buck,  No.  2  Pine  Street,  San  Francisco; 
Nat  Cleaves.  Antioch ;  and  Lina  M.  Owens,  2524  Benvenue  Avenue, 
Berkeley.     The  latter  two  properties  are  used  as  a  park  and  beach. 
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W.  BuRLiN'G  Tucker,  Mining  Engineer. 
MINERAL    RESOURCES   OF   SANTA   CATALINA    ISLAND. 

Santa  Cataliiia  Island  is  located  .south  of  San  Pedro,  and  18  miles 
beyond  the  mainland,  and  is  under  the  jui'isdiction  of  Los  Angeles 
County.  The  island  is  approximately  25  miles  in  length  and  7  miles 
in  breadth,  with  an  area  of  about  48,000  acres,  its  general  physical 
characteristic  being  moimtainous.  The  island  may  be  considered  as 
two  islands  joined  together  by  a  narrow  neck  of  land.  The  largest  of 
the  two  division.s  contains  about  three-quarters  of  tlie  whole  area,  and 
is  traversed  by  a  mountain  ridge  extending  from  the  south  in  a  north- 
easterly direction  until  nearing  the  east  coast,  when  it  turns  west  but 
does  not  cross  the  isthmus.  Along  the  ridge  that  has  a  westerly  trend 
are  the  principal  peaks  or  highest  parts  of  the  island  known  as  Ruby 
Hill,  Black  Jack  Mountain  and  Razor  Back  Mountain.  The  highest 
point  is  Black  Jack  Peak,  which  has  an  elevation  of  2000  feet,  while 
the  average  altitude  of  the  main  backbone  is  from  1400  to  1600  feet. 

The  principal  harbor  is  located  at  Avalon,  where  the  famous  summer 
and  winter  resort  of  the  island  is  located.  Avalon  is  situated  on  the 
southeast  coast  of  the  island,  at  the  head  of  a  small  bay.  The  mouth 
of  the  bay  is  about  one-half  mile  across,  flanked  on  both  sides  by  bluffs 
rising  300  feet  out  of  the  water.  The  distance  around  the  bay  is  a 
little  over  one  mile. 

General   Geology. 

The  main  portion  of  the  island  consists  of  Franciscan  formation 
M'hile  the  other  portion  is  made  up  of  lavas  and  tutfs,  chiefly  andesite. 
In  the  vicinity  of  Black  Jack  and  Ruby  peaks,  the  formation  consists 
largel.y  of  garnetiferous  hornblende,  although  the  immediate  peaks  are 
composed  of  volcanic  tuff  and  lava.  Northeast  of  Black  Jack  Mountain 
is  a  belt  of  micaceous  schist.  On  the  ea.st  coast  of  the  island  in  the 
neighborhood  of  Potts'  Valley,  the  bluffs  are  made  up  of  trachyte.  To 
the  south  of  Potts'  Valley,  a  quartzite  dike  runs  down  to  the  ocean 
separating  the  garnetiferous  hornblende  on  the  south  from  the  meta- 
morphic  slates  on  the  north.  The  veins  that  occur  in  the  metamorphic 
schist  ti-end  north  and  south  and  have  vertical  dips.  South  of  Avalon, 
in  what  is  known  as  Renton  Canyon,  which  has  a  southerly  course  from 
Pebble  Beach,  there  are  a  series  of  parallel  veins  that  occur  in  the 
earlier  ithase  of  andesite.  These  veins  strike  east  and  west,  the  most 
soutlierly  known  as  the  Renton  vein  system  dips  60  to  70°  north.  The 
Quarry  Vein  dips  70°  south.  The  ore  consists  of  galena,  splialerite,  and 
pyrite.  The  vein  material  of  the  Renton  Vein  series  is  made  up  of 
orthoclase,  oligoelase,  quartz,  calcite,  barite  and  muscovite.  The  mate- 
rial of  the  Black  Jack  Vein  is  made  up  of  garnetiferous  hornblende, 
quartz,  calcite,  barite  and  miiscovite.  The  veins  vary  in  width  from 
4  to  15  feet. 

History. 

Catalina  Island  was  first  discovered  in  1542  by  Captain  Juan 
Rodriguez  Cabrillo,  a  Portuguese  navigator  sailing  under  the  flag  of 
Spain.    Later,  in  1602,  Sebastian  Viscaino,  a  Spanish  navigator  visited 
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the  island,  and  chn.stened  it  'Santa  Catalina  Island.'  Later,  the  island 
became  the  property  of  Mexico  and  was  granted  by  Mexico  to  Pio  Pico, 
Governor  of  California,  Governor  Pico  later  deeded  the  island  to 
Nicholas  C'ovarrubias.  In  1863  it  was  purchased  by  James  Lick,  of 
San  Francisco,  and  that  year  the  first  mineral  was  discovered  on  the 
island,  considerable  prospecting  was  done  along  the  ditferent  veins, 
and  the  miners  formed  the  San  Pedro  Mining  District.  The  first 
claims  were  located  in  April,  1863,  by  Martin  il.  Kimberley  and  Daniel 
E.  Way.  The  mining  boom  collapsed  in  1864,  due  to  an  order  of  the 
United  States  Government  for  the  miners  prospecting  on  the  island  to 
leave.  The  island  was  purchased  in  1887  by  George  R.  Shatto.  An 
English  mining  syndicate  later  took  an  option  on  the  property,  and 
during  the  tenure  of  their  lease  this  company  did  considerable  develop- 
ment, and  it  is  reported,  silver  ore  was  shipped  to  smelters  on  the  main- 
land. The  English  mining  syndicate  suspended  operations  in  1892 
and  the  island  was  sokl  by  Mr.  Shatto  to  the  Banning  Bros,  who  turned 
it  into  a  pleasure  resort.  In  February,  1919,  Santa  Catalina  Island  was 
purcha.sed  by  William  Wrigley,  Jr.,  of  Chicago,  Illinois.  Mr.  Wrigley 
expended  a  considerable  amount  of  capital  in  developing  Catalina 
Island,  as  a  'World  Renowned  Pleasure  Resort.'  Late  in  1923,  Mr. 
Wrigley  started  jjrospecting  and  exploration  work  on  the  different 
mineral  .showings  on  the  island,  and  development  work  on  the  old  Black 
Jack  Mine  located  on  Black  Jack  IMountain.  The  exploration  of  this 
property  was  encouraging  and  considerable  ore  has  been  developed. 
Duriijg  1924,  250  tons  of  ore  were  shipped  from  this  mine  tn  the  Selby 
smelter,  San  Francisco.  It  is  reported  the  ore  averaged  $50  per  ton 
in  lead  and  silver.  In  December,  1925,  the  company  completed  a  100- 
ton  flotation  plant  for  the  treatment  of  the  ore  from  the  Black  Jack 
Mine.  The  plant  is  located  at  White's  Landing,  4  miles  north  of 
Avalon.  In  the  early  part  of  1926,  development  work  was  started  on 
the  Rentoii  Vein,  which  was  discovered  in  the  building  of  an  auto 
road  to  this  section  of  the  i.sland,  and  several  other  veins  have  recently 
been  exposed  that  are  parallel  to  this  vein.  The  quarry  vein  was 
exposed  in  the  rock  quarry  during  the  excavation  of  rock  material, 
and  development  work  on  the  vein  has  exposed  a  considerable  tonnage 
of  ore.  Water  for  the  island  is  supplied  from  wells  and  from  a  large 
dam  located  at  Middle  Ranch  from  which  the  water  is  brought  by  a 
12-mile  pipe  line  over  the  mountains  to  Avalon,  insuring  an  adequate 
supply  of  water  for  all  purposes.  The  mines  are  operated  by  the  Santa 
Catalina  Island  Company,  William  Wrigley,  Jr.,  president;  D.  M. 
Renton,  vice  president  and  general  manager;  David  P.  Fleming,  secre- 
tary; and  E.  II.  Pattison.  engineer  in  charge  of  mining  operations. 

Mines. 

Black  Jack  Mine.  It  is  located  on  the  northeast  slope  of  Black  Jack 
Mountain,  2  miles  west  of  White's  Landing,  and  14  miles  by  road 
northwest  of  Avalon.    Elevation  1540  feet. 

The  vein  occurs  in  a  belt  of  hornblende  schist  that  strikes  northwest 
and  dips  70°  east.  The  hornblende  schist  is  exposed  east  of  Black  Jack 
Peak  but  is  covered  by  a  flow  of  andesite  to  the  west.  The  vein  trends 
N.  30°  W.,  and  dips  60°  E.  The  width  of  the  vein  varies  from  4  to  12 
feet.    The  vein  is  mineralized  with  sphalerite,  galena  and  pyrite.    The 


34 


REPORT    OF    STATE    JIINERALOGIST. 


gangue  minerals  are  hornblende,  quartz,  barite,  calcite  and  mu.seovite. 
The  ore-shoot  developed  from  the  400-foot  level  to  the  surface  was  40 
feet  in  length,  and  from  6  to  12  feet  in  width.  This  orebody  carried 
higher  values  in  lead,  zinc  and  silver  than  the  ore  now  being  worked 
on  the  500-foot  level.  From  upper  workings  considerable  high  grade 
lead-zinc  ore  was  mined  and  sorted  for  shipment.  The  ore  developed 
on  the  500-foot  level  is  100  feet  in  length,  and  has  an  average  width  of 
25  feet.  There  is  a  possibility  that  this  shoot  of  ore  is  of  greater  length 
as  the  face  of  the  stope  shows  ore  for  the  full  width  of  25  feet.  The  ore 
carries  6%  zinc,  ll'/c  lead,  and  from  2  to  3  ozs.  in  silver. 

Development  consists  of  a  3-eompartment  vertical  shaft  525  feet  deep, 
with  levels  driven  on  the  vein  at  400  and  500  feet.  North  of  this  shaft 
the  ore  was  worked  from  Xo.  1  tunnel  driven  on  the  vein,  through  a 
winze  to  the  400-foot  level  with  levels  at  100,  200,  300,  and  400  feet.  A 
drift  on  the  500-foot  level  is  390  feet  in  length,  of  which  100  feet  is  in 


ileacl  irame  and  ore  bins.     Black  Jack  Mine,  Santa  Catalina  Island. 

ore.  The  total  amount  of  drifts  and  crosscuts  amount  to  4400  feet. 
The  present  daily  production  is  about  40  tons  of  ore.  Ore  from  the 
main  shaft  is  trammed  to  ore  bins  having  a  capacity  of  225  tons.  The 
ore  from  bins  is  transported  by  aerial  tram,  a  distance  of  2  miles  to 
storage  bins  at  the  mill  located  at  White's  Landing.  The  ore  buckets 
have  a  capacity  of  800  pounds  each. 

Equipment  consists  of  75-h.p.  double  drum  electric  hoist,  Imperial 
Type  X  K.  IM. ;  Ingersoll-Rand  compressor  driven  by  100-h.p.  motor ; 
blacksmith  shop.    Twentj^-five  men  are  employed. 

Rcnfon  Vein  Mine.  It  is  located  2-  miles  southeast  of  Avalon,  in 
Eenton  Canyon,  which  runs  in  a  sonthei'ly  direction  from  Pebble  Beach. 
Elevation  700  to  1100  feet. 

In  this  area  five  parallel  veins  occur  in  audesite.  These  veins  strike 
cast  and  west,  and  dip  60'  north.  The  veins  have  widths  varying  from 
4  to  6  feet.     The  main  Eenton  Vein,  in  one  place  attained  a  width  of 
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18  feet.  The  ore  below  No.  3  tunnel  level  is  sphalerite  and  jralena 
with  silver  values.  It  carries  8  to  12%  zinc,  1|  to  2%  lead,  and  2  to 
3  ozs.  in  silver. 

Development  consists  of  4  tunnels  on  the  main  Renton  Vein.    At  an 
elevation  of  1085  feet,  No.  1  tunnel  is  driven  west  200  feet.    At  an  eleva- 


I 


f 


tion  of  985  feet,  No.  2  tunnel  is  driven  west  225  feet.  At  an  elevation 
of  879  feet.  No.  3  tunnel  is  driven  northwest  6-45  feet  to  the  vein,  and 
west  on  the  vein  130  feet.  At  an  elevation  of  716  feet.  No.  4  tunnel 
is  driven  south  as  a  crosscut  400  feet  to  the  vein,  with  a  drift  on  the 
vein  of  150  feet,  developing  a  shoot  of  ore  130  feet  in  length  with  an 
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average  width  of  6  feet.  At  an  elevation  of  514  feet.  Xo.  5  tunnel  is . 
driven  west  on  a  parallel  vein,  known  as  Wrigley  Vein.  Total  drifting 
on  this  level  is  630  feet,  and  two  parallel  veins  have  been  developed 
that  trend  east  and  are  100  feet  apart.  The  ore  mined  through  tunnel 
Xo.  -4  is  trammed  to  ore  bins  haA-ing  a  capacity  of  100  tons.  From  these 
bins  it  is  transported  over  a  jig-back  tram,  having  a  length  of  700 
feet,  to  an  ore  bin  from  which  it  i.s  fed  to  a  sorting  belt,  where  waste 
is  sorted  out,  the  ore  going  to  100-ton  storage  bin.  The  ore  from  this 
latter  bin  is  transported  over  aerial  tram  3000  feet  in  length  to  a 
storage  bin  at  Pebble  Beach,  which  has  a  capacity  of  225  tons. 

Quarry  Mine.  It  is  located  west  of  the  Rock  Quarry,  1^  miles  south- 
ea.st  of  Avalon.  and  southwest  of  Pebble  Beach.    Elevation  300  feet. 

The  vein  is  exposed  along  the  face  of  the  quarry.  It  strikes  east  and 
west,  and  dips  70-  soxith.  and  occurs  in  andesite.  A  number  of  north 
and  south  shear  zones  cut  off  the  ore-shoot,  but  do  not  displace  the 


100-ton   flot.-nion   mill,    White's   landing. 


Catalina    Island. 


vein  to  any  extent.  The  vein  was  first  developed  from  the  level  of  the 
quarry  floor  by  Tunnel  Xo.  1.  About  50  feet  in  elevation  vertically 
below  these  workings  Xo.  2  timnel  has  been  driven  east  489  feet  on 
the  vein.  At  310  feet  from  the  portal,  a  winze  has  been  sunk  on  the 
vein  to  a  depth  of  250  feet.  Eighty-five  feet  below  this  level  Xo.  3 
level  has  been  driven  on  the  vein  a  distance  of  340  feet.  Xo.  4  IcA-el 
is  85  feet  below  Xo.  3  level,  and  the  vein  has  been  developed  for  a  dis- 
tance of  200  feet.  The  ore-shoot  developed  is  150  feet  in  length,  and 
has  an  average  width  of  4  feet.  This  ore-shoot  trends  to  the  east. 
The  ore  carries  9*?^  zinc,  li  to  2%  lead,  and  3  ozs.  in  silver  per  ton. 
Ore  is  hoisted  to  Xo.  2  level  to  an  ore  ]>ocket.  and  trammed  to  ore  bins 
Avhich  dump  over  a  grizzly.  From  here  it  goes  to  a  sorting  floor,  where 
waste  rock  is  sorted  out.  then  to  storage  bins.  The  ore  from  this  bin 
is  hauled  by  truck  to  the  main  storage  bins  at  Pebble  Beach.  From 
these  bins,  the  ore  from  the  Renton  Vein  and  Quarry  iline.s  is  con- 
veyed by  belt  conveyor  to  the  main  belt  conveyor  of  the  rock  plant. 
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which  carries  it  to  a  barge  having  a  capacity  of  250  tons.  This  barge 
is  towed  by  tug  to  White's  Landing,  a  distance  of  5  miles,  where  it  is 
unloaded  by  bucket  crane  into  a  truck,  which  hauls  the  ore  to  storage 
bins  above  the  mill. 


FLOW   SHEET 

100-TON  FLOTATION  MILL, SANTA  CATALINA  ISLAND  CO. 
AVALON,  CALIF. 


Dorr  T/?/c/re/7er 


I         I  Mine  ore  b/n 

S  Gnzz/y 
I    ^Jpyy  Crusher 


I1ii7f'er  Storage 


M/7/  Bi/7 


5  i^  Ore  feei/er 

\8a//Af/// 

JZonfact  Tank 


_Vf -f /r  r/ofaf/oo  Afac/?/r7es 

-f- — I    ^      Ta/Zs 


0//Ker  r//fer^-^ 

Fi/feret^ 
Cake 


lUO-ton  flotation  mill,  Wliite's  Landing,  Santa  Catalina  Island. 

The  flotation  mill  at  White's  Landing  has  a  capacity  of  100  tons 
per  twenty-fovir  hours,  at  present  writing  treating  130  tons  of  the 
combined  ore  from  Black  Jack,  Renton  Vein  and  Quarry  mines.  The 
mill  storage  bins  have  a  capacity  of  500  tons.  The  ore  from  these  bins 
is  fed  to  a  belt  conveyor  in  the  proportion  of  J  Black  Jack  ore  and  § 
Renton  Vein  Mine  and  Quariy  Mine  ore. 

The  ore  is  treated  by  flotation  and  concentration.  The  mill  equip- 
ment consists  of  10"  x  20"  Blake  crusher,  Marcy  ball  mill  in  closed 
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circuit,  with  Dorr  Simplex  classifier;  two  Devereaux  agitators,  one  for 
lead  pulp,  the  other  for  zinc  pulp;  four  12-foot  K.  &  K.  flotation 
machines,  two  of  which  are  used  for  lead  product,  and  two  for  zinc 
product,  consisting  of  primary  and  secondary  roughers.  One  6-foot 
K.  &  K.  cleaner  cell  for  lead  float  and  two  6-foot  K.  &  K.  cleaner  cells 
for  zinc  float;  4  Cottrell  concentrators;  battery  of  Wilfley  pumps;  2 
Dorr  thickeners,  one  for  lead  concentrates,  the  other  for  zinc  concen- 
trates; 2  Oliver  filters,  one  for  lead  and  the  other  for  zinc.  "Water 
supply  for  the  mill  is  pumped  from  the  ocean.  Electric  power  for 
operating  the  mill  is  secured  from  the  power  plant  at  ATalon.  Total 
horsepower  required  to  operate  mill  is  225. 

The  ore  treated  at  present  carries  from  7.2  to  8.7%  zinc,  1.5  to 
3.5%  lead,  and  3.5  ozs.  silver  per  ton,  the  product  produced  being  zinc 
concentrates,  45%  zinc,  3.2%  lead,  and  11.5  ozs.  silver  per  ton,  and 
lead  concentrates,  carrying  55%  lead,  8%  zinc,  and  93  ozs.  silver  per 
ton.  Mill  tails  2%  zinc,  0.2%  lead,  and  silver  0.9  ozs.  per  ton.  Kecov- 
ery  is  80%  of  zinc,  82%  of  lead,  and  80%  of  the  silver.  Production 
during  1926  was  around  300  tons  of  zinc  concentrates  per  month  and  60 
tons  of  lead-silver  concentrates  per  month.  Thirteen  men  are  employed. 
Mr.  Connor,  superintendent. 

The  zinc  concentrates  are  shipped  to  Belgium  and  lead-silver  concen- 
trates to  the  American  Smelting  and  Refining  Company's  smelter  at 
Selby,  California. 

Besides  the  above  mentioned  properties,  considerable  prospecting  is 
under  way  on  different  parts  of  the  island  where  vein  outcrops  show 
the  presence  of  copper,  lead  and  zinc  ores.  The  principal  areas  being 
prospected  are  located  southeast  of  Pebble  Beach,  and  in  the  vicinities 
of  Empire  Landing,  White's  Landing  and  the  isthmus. 

NONMETALS. 

CLAY. 

In  the  vicinity  of  the  Catherine  Hotel  and  in  other  parts  of  the  island 
are  deposits,  more  or  less  limited  in  extent,  that  are  suitable  for  the 
manufacture  of  tile. 

MINERAL  PAINT. 

The  occurrence  of  red  and  yellow  ocher  was  noted  along  the  oxidized 
eroppings  on  the  veins  in  Renton  Can^'on.  Above  No.  4  tunnel  on 
the  Renton  Vein  near  the  auto  road  to  No.  3  tunnel,  there  is  exposed  a 
vein  of  red  ocher  that  is  6  to  18  inches  wide.  Tests  of  the  material 
are  being  made  for  its  use  as  paint. 

SOAPSTONE. 

There  is  an  extensive  deposit  of  steatite  located  near  the  isthmus, 
at  Empire  Landing. 

STONE. 

The  Santa  Catalina  Island  Company  owns  and  operates  the  Catalina 
Island  Quarry  located  at  Pebble  Beach,  one  mile  southeast  of  Avalon. 

The  quarry  is  300  feet  in  elevation  above  sea  level,  and  the  rock  being 
quarried  is  andesite.     The  broken  rock  is  loaded  from  the  quarry  floor 
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by  two  steam  shovels  into  two  trains  of  ears,  hauled  bj'  Plymouth  gaso- 
line locomotives,  to  a  primary  crusher  located  high  above  the  rest  of  the 
plant. 

The  crushed  stone  is  transported  in  barges  a  distance  of  30  miles  to 
bunkers  of  Graham  Bros..  Inc.,  Long  Beach.  The  plant  has  a  capacity 
of  1000  tons  per  day,  with  a  monthly-  output  of  30,000  tons.  One  hun- 
dred men  are  employed  at  quarry  and  crushing  plant.  J.  Forest,  gen- 
eral superintendent.  The  company  also  has  a  large  stone  quarry  at 
Empire  Landing. 

The  writer  wishes  here  to  acknowledge  his  appreciation  of  the  cour- 
te.sy  and  cooperation  rendered  by  Mr.  D.  M.  Ren  ton  and  Mr.  E.  H. 
Pattison  and  Mr.  Connor. 

Bibl :   State  Mineralogist's  Report  X.  pp.  277-281. 
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OIL  FIELD   DEVELOPMENT  OPERATIONS. 

By  D.  R.  Bush,  State  Oil  and  Gas  .Super\'isor. 


From  Octobe 
eady  to  drill: 


31,  1926,  to  and  including  December  31,  192G,  the  following  new  wells  n 


Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

FRESXO  COUNTY: 

6 
1 

30 
31 
31 
31 
31 

26 
32 
14 
14 
14 
14 
22 
22 
22 
10 
26 

24 
2 
32 
32 
20 
35 
32 

21 
21 
21 
21 
21 
21 
4 
8 
S 
8 
6 
34 
15 
32 
28 
28 
33 
5 
17 
17 
17 
31 
17 
32 
9 
32 
32 
7 
8 
13 

21 
20 

28 
28 
28 
28 
30 

30 
27 
28 
28 
28 
28 
28 
28 
28 
29 
27 

28 ' 
29 
26 
26 
30 
32 
31 

31 
31 
31 
31 
31 
31 
32 
32 
32 
32 
32 
31 
31 
31 
31 
31 
31 
32 
32 
32 
32 
31 
32 
31 
27 
12 
12 
29 
28 
27 

15 

14 

21 
21 
21 
21 
25 

24 
28 
27 
27 
27 
27 
27 
27 
27 
28 
27 

27 
28 
21 
21 
22 
23 
24 

22 
22 
22 
23 
24 
24 
24 
24 
24 
22 
24 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
28 
23 
23 
21 
23 
IS 

S 
N-6 

15 
3 
4 
7 
Kern  Co. 

Lease  1  25 

Elk  HilU  18 

1 

16 

17 

22 

23 

Tegeler  1 

Tegeler  9 

Tegeler  10 

47 

Fannie 

Higffins  1 

1 

10 

4B 

47 

3-A 

14 

Buena 

Vista  10-A 

B-7 

B-16 

C-16 

C-21 

C-23 

C-25 

6 

29 

69 

79 

SS 

Thornber  S 

8-X 

8 

15 

18 

9 

10 

32 

34 

38 

63 

69 

Buena  Vista  5 

Vedder  3 

16 

Triangle  2 

1 

Kern  1-A 

1 

KERN  COUNTY: 

Belridge 

Belridpe 

Elk  HiUs 
Elk  Hills 

Barnsdall  Oil  Co. 

Kern  River 

Kern  River 

Kern  River 

George  F.  Getty.  Inc..   . 

George  F.  Getty.  lac _ 

Kern  River 

Kern  River 

Kern  River 

Tarr  &  McComb.  Inc 

Universal  Consolidated  Oil  Co 

Universal  Consolidated  Oil  Co 

SafewavOilCo 

Lost  Hills 
Lost  Hills 

Hugh  B.  Evans.  Inc. 

Midway 

GoreOU  Co... 

Midway 

Gore  Oil  Co 

Midway 

Gore  Oil  Co.   ..     . 

Midwav 

Gore  Oil  Co 

Midwav 

Gore  Oil  Co _   _ 

Gralan  Oil  Co.    

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co.. 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Midlands  Oilfields  Co  .  Ltd 

Midway 
Midway 
Midway 
Midway 
Midwav 

-Midwav  Peerless  Oil  Co 

Midway 

Standard  Oil  Co ... 

Standard  Oil  Co.- 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co 

Union  Oil  Co . 

Midway 

SheUCo 

Midway  Northern  Oil  Co. 

The  United  Oil  Co. 

Sunset 

Carolina  Western  Oil  Co 

OildaleOilCo 
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Company 

Sec. 

T«p. 

Range 

Well  No. 

Field 

KINGS  COUNTY: 

30 

11 

33 
34 
33 

17 

17 

16 

17 
16 
19 
29 
29 
19 

19 
19 
19 
29 
19 
19 
19 
19 
18 
7 
23 
7 
IS 
35 
7 
3 
6 
5 

9 
16 
16 

8 
IS 

S 
16 
12 
IS 

2 
6 
1 
2 
8 
10 
10 
10 
10 
10 
10 
10 
10 
10 

23 

4 

3 
3 
3 

2 

2 

2 

4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
3 
1 

22 

3 

3 

3    • 

3 

3 

6 

6 

6 

6 

6 

6 

6 

6 

6 

19 

13 

13 
13 
13 
14 

14 

14 

14 
14 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
14 
13 
13 
14 
13 
12 
11 
11 
11 
14 
14 
14 
14 
14 
14 
12 
12 
17 

9 

10 
9 
10 
10 
9 
11 
11 
11 
11 
11 
11 
11 
11 
11 

Burbank.  1 

Del  Amo 

Estate  1 

Reyes  35 

Reyes  36 

Callender  16 

Baldwin- 

Cienega  32 
Baldwin- 

Cienega  33 
Baldwin- 

Cienega  81 

L.A. Invest.  1  51 

Stocker  9 

Harlow  Kent  S 

1 

1 

Lightburn  3 

Italo  3 
20 
21 

O'Donnell  57 

Dutcher  1 

1 

Hass  11 

O'Dea  15 

1 

1 

1 

Vaughn  5 

Smith  1 

1 

Matern  Three  9 

1 

S.  F.  Springs  1 

Del  Amo  61 

Del  Amo  64 

Del  Amo  65 

Del  Amo  66 

Torrance  70 

3 

2 

1 

Pena  1 

Aniotzbehere  1 
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Tonner  7-A 

Fisher  6 

Pico  6 

Olinda  3 

A.  &  T.  3 

Abel  2 

Da^^s  11 

Hume  4 

Brockman  1 

Fanvell  1 

Fee  2 

Fee  3 

LOS  ANGELES  COUNTY: 

Shell  Co ■- 

Dominguez 
Dominguez 

Dominguez 

Dominguez 

Inglewood 

Inglewood 

Inglewood 
Inglewood 

Inglewood 

Long  Beach 

E.  B.  CampbeU  and  H.  U.  McMillan, 
Tom  J.  Cannon. .    

Long  Beach 
Long  Beach 
Long  Beach 

Italo- American  Petroleum  Corp. — 

Long  Beach 

Long  Beach 

Long  Beach 

MacmiUan  Petroleum  Products  Co.__ 

Long  Beach 
Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Rosecrans 

L.  F.  Bassett  and  Blaine  White 

Rosecrans 
Rosecrans 

Rosecrans 

Rosecrans 

Rosecrans 

Rosecrans 

C  S  Akers 

Santa  Fe  Springs 

Santa  Fe  Springs 

F.  W.  W.  Drilling  Co 

Santa  Fe  Springs 

Santa  Fe  Springs 

C  C.  M.  0.  Co. 

Torrance 

C.  C.  M.  0.  Co 

Torrance 

C.  C.  M.  0.  Co -- 

Torrance 

C  C.  M.  0.  Co. 

Torrance 

C.  C.  M.  0.  Co 

Main  Oil  Co.._ 

Torrance 
Torrance 

MONTEREY  COUNTY: 

Petroleum  Securities  Co 

ORANGE  COUNTY: 

Brca  Olinda 

Brea  Olinda 

Shell  Co.                                       ... 

Brea  Ohnda 

Shell  Co 

Brea  OUnda 

Union  Oil  Co 

Brea  Olinda 

Huntington  Beach 

Huntmgton  Beach 

Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Huntington  Beach 
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Company 


ORANGE  COUNTY— Continued. 

Cslifornia  Petroleum  Corp 

Coast  Line  Oil  Co 

Dell  Oil  Syn.  No.  2_._ 

J.  Paul  Getty- 

.J.  Paul  Getty -- 

Golden  Rod  Oil  Co 

W  A.  Higgins -- 

.Tones  Trust 

Julian  Petroleum  Corp 

.Tulian  Petroleum  Corp 

Harry  E,  Macadam 

McKeon  Drilling  Co.,  Inc 

The  McKeon  Oil  Co 

The  McKeon  Oil  Co.- 

Olympic  Refining  Co.. 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Richardson  Oil  Co 

Fred  W.  Roberts 

San  Martinez  Oil  Co 

Shoreline  OU  Co 

Standard  Oil  Co .-. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co... 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Sun  Oil  Co 

Superior  Oil  Co 

Topeka  Oil  Co - 

Transport  Oil  Co 

Transport  Oil  Co 

Travis  Drilling  Co 

The  United  Oil  Co 

The  United  Oil  Co -- 

The  United  Oil  Co. 

The  United  Oil  Co 

United  States  Royalties  Co 

H.  L.  Whiston 

White-Smithson  Trust 

Hudson  D.  Wilcox 

General  Petroleum  Corp 

Union  Oil  Co 


Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Marland  Oil  Co 

Marland  Oil  Co 

Marland  Oil  Co 

Marland  Oil  Co 

Marland  Oil  Co..- 

Marland  Oil  Co 

Pan  American  Petroleum  Co.. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Gaston  A.  Baatanchury 

General  Petroleum  Corp 


Sec.      Twp.    Range  Well  No, 


McLachlen  1 

1 

Bohr  1 

Hunt.   Bch.  3 

Hunt.   Bch.  4 

Golden  Rod  2 

1 

1 

Bogan     1 

Lambert  3 

I 

Fee  2 

Huntington  5 

Huntington  6 

H.  B.  9 


Gn 


Lewis  1 


H.  B.  2 

ke  1 


Har 

Bolsa  27 

Bolsa  28 

Heffner  1 

tington  H  18 

Huntington  H  20 

Huntington  H  21 

Huntington  H  22 

Huntington  H  23 

Huntington  H  24 

P.  E.  3 

P.  E    4 

11 

Gillette  6  2 

n 

16 

17 

H.  B.  1 

Buck  2 

Dike  X 

Gay  1 

Stott  1 

Lambert  1 

Geick  1 

Schroeter  1 

1 

Hugo  6 

Ayers  & 

Parsons  5 

Chapman  26 

Morse  7 

Thompson  & 

Goodn-in  8 

Bixby  5 

Bixby  6 

Bixby  7 

Bixby  S 

Selover  2 

Selover  3 

Naples  1 

San  Gabriel  3 

San  Gabriel  4 

San  Gabriel  5 

San  Gabriel  6 

San  Gabriel  7 

San  Gabriel  8 

1 

Lomita  1 


Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Richfield 

Richfield 
Richfield 
Richfield 

Richfield 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
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SAN  LUIS  OBISPO  COUNTY: 

Brinkman  Oil  Co 

E.  T.  Edwards 

Reliance  Producers,  Inr 

SANTA  BARBARA  COUNTY: 

R.  &  G.  OU  Co 

Miley  Oil  Co 

SANTA  CRUZ  COUNTY: 

Cala-Cruz  Oil  Corp 

Gerard  Ryzek 

\ENTURA  COUNTY: 

New  Hope  Oil  Co 

Temescal  Petroleum  Co 

San  Pedro-Pt.  Fermin  Oil  &  Gas  Co. .  _ 

Oak  Ridge  OU  Co 

Union  Oil  Co _ 

General  Petroleum  Corp 

Genera]  Petroleum  Corp 

General  Petroleum  Corp 

Shell  Co 

Shell  Co 

Star  Petroleum  Co 

E.  A.  Parkford 


Sec. 

Twp. 

Range 

22 

31 

21 

22 

31 

21 

34 

25 

15 

30 

9 

32 

3 

4 

29 

16 

11 

9 

14 

11 

2 

33 

4 

IS 

3 

4 

IS 

13 

4 

21 

18 

3 

20 

13 

3 

21 

21 

3 

23 

28 

3 

23 

21 

3 

23 

29 

3 

23 

28 

3 

23 

13 

3 

23 

^ 

3 

IS 

3 

IS 
1 

Cat  Canyon 

1 

1 

Piru 

Temescrd  4 

Piru 

2 

Santa  Paula 

Willard  21 

South  Mountain 

Snyder     2 

South  Mountain 

Barnard  9 

Ventura 

Barnard  12 

Ventura 

Hisev  1-A 

Ventura 

Taylor  16 

Ventura 

Taylor  IS 

Ventura 

Star  Canet  1 
1 

Centura 
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SPECIAL  ABTICLES. 

Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  buUetLns  bv  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
cf  the  staff  and  others  are  published  in  each  number  of  "Mining  in 
California." 

These  special  articles  cover  a  mde  range  of  subjects  both  of  historical 
and  current  interest:  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plant.s.  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  -as  well  as  articles  intended  to  supplr  practical  and 
timely  information  on  the  problems  of  the  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affecting 
the  mineral  indnstrv. 


HYDRAULIC  MINING  COMMISSION. 

Following  presentation  to  the  Legislature  of  the  report  of  the 
Hydraulic  ^lining  Commission  provided  for  in  Chapter  270,  Statutes  of 
192.5.  a  bill  was  introduced  in  the  Assembly  (A.  B.  6S1 )  by  Mr.  H.  C. 
Cloudman  to  appropriate  $200,000  to  be  used  for  the  purchase  of  dam- 
sites  and  other  necessary"  land  to  restrain  tailings  from  hydraulic 
mining  and  operations.  ThLs  would  have  enabled  the  testing  of  rock 
conditions  at  the  damsites  by  drilling  and  the  gathering  of  other  neces- 
sary engineering  data  reqtiired  before  constructing  the  dams.  The  bill 
passed  the  A&sembly.  but  failed  by  one  vote  in  the  Senate.  However, 
the  cause  is  not  altogether  lost,  as  much  educational  work  has  been 
accomplished,  though  mtieh  yet  lies  ahead  before  the  goal  is  reached. 

The  United  States  Senate  Committee  on  Commerce  has  requested 
the  Chief  of  Engineers,  U.  S.  Army,  and  he  in  turn  has  ordered  of  the 
California  DebrLs  Commission  an  engineering  report  on  the  several 
feasible  damsites,  with  calculated  capacities  and  costs:  also  estimated 
quantities  of  workable  gravels  that  might  be  hydraulicked.  Such  work 
is  authorized  by  and  vmder  the  provisions  of  Sections  5  and  25  of  the 
Caminetti  Act.  Had  the  Cloudman  bill  succeeded  in  passing  there 
would  have  been  made  avaOable  to  the  California  Debris  Commission 
ample  ftmds  to  carry  on  the  survey  and  prepare  their  report  within  the 
coming  biennium.    As  it  stands,  it  may  be  longer  delayed. 

There  having  been  only  a  limited  edition  printed  of  the  report  of 
the  Hydraulic  Mining  Commission,  primarily  for  the  members  of  the 
legislature,  and  in  consequence  of  numerous  reqtiests  received  by  the 
State  Mining  Btireau  for  copies  of  this  report,  the  State  ^Mineralogist  has 
deemed  it  advisable  to  reprint  it  in  the  current  issue  of  Mixixg  ix 

C-VUFORXIA. 

LLOYD  L.  BOOT. 

Mar  1,  1927. 


REPORT 


OF  THE 


Hydraulic  Mining  Commission 

UPON  THE  FEASIBILITY 


OF  THE 


Resumption  of  Hydraulic  Mining 
in  California 

A  REPORT  TO  THE  LEGISLATURE  OF  1927 
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Photo  by  Arthur  Jarman. 
JJL'LLABD'S  BAR   DAM. 

On  the  North  Fork  of  the  Tuba  River.  Erected  by  Tuba  River  Power 
Company;  completed  January,  1924;  effective  height,  175  feet;  length  of  crest, 

520  feet;  impounds  31,600  acre-feet  of  water.  10,000  horsepower  is  developed 
here  and  sold  to  the  Pacific  Gas  and  Electric  Company  for  distribution.  Mining 
is  allowed  behind  this  dam  upon  payment  of  a  charge  per  cubic  yard  of  gravel. 

Photo  taken  April  2,  1926.  Flow  of  water,  1700  second-feet  or  68,000  miner's 
inches.  Water  perfectly  clear — suspended  matter  is  less  than  1  part  in  10,000,- 
000  of  water. 


LETTER  OF  TRANSMITTAL. 


February  17,  1927. 

To  THE  ilEMBERS  OF  THE  LEGISLATURE, 

State  of  California, 
Session  of  1927. 

Pursuant  to  the  provisions  of  Chapter  270,  Statutes  of  1925,  calling 
for  an  investigation  of  the  feasibility  of  any  plan  or  plans  whereby 
hydraulic  mining  can  be  resumed  in  California,  this  Commission,  con- 
sisting of  the  state  mineralogist  and  the  surveyor  general,  engaged 
Mr.  Arthur  Jarman.  mining  engineer,  to  undertake  the  field  work  and 
prepare  the  technical  report. 

Hydraulic  mining  is  regulated  and  controlled  by  the  California 
Debris  Commission  under  federal  statute.  That  Commission  offered 
their  collaboration  and  assistance  in  the  investigation,  and  have  made 
.survej-s,  capacity  estimates  and  preliminary  estimates  of  costs.  Com- 
plete and  cordial  cooperation  was  maintained  throughout  the  progress  of 
the  work;  and  our  thanks  are  hereby  tendered  to  Major  C.  S.  Ridley, 
Secretary,  and  the  other  members  of  the  California  Debris  Commis- 
sion. 

The  investigation  shows  that  hydraulic  mining  may  be  resumed, 
not  only  without  fear  of  damage  to  farming  and  other  interests,  but 
with  positive  benefit  to  them,  provided  that  impounding  dams  be 
constructed  at  strategic  points,  as  .shown  on  the  map  of  the  area  under 
consideration.  Preliminary  estimates  show  that  the  erection  of  three 
dams  and  the  purchase  of  storage  in  a  fourth  dam  at  a  total  cost  of 
$2,40.5,000  would  enable  this  indu.stry  to  be  resumed  on  the  Bear, 
American  and  Yuba  rivers. 

Mr.  Jarman  reports  that  the  available  water  will  only  suffice  for  one- 
fourth  of  the  activity  of  the  early  '80 's  and  that  the  shortage  of  water 
will  mainly  restrict  work  on  gravels  above  the  average  in  gold  content. 
His  forecast  is  an  annual  output  of  gold  only  one-seventh  that  for- 
merly obtained  from  the  district  described.  Approximately  10,000,000 
cubic  yards,  estimated  to  yield  $1,156,000,  would  be  mined  annually 
compared  with  .38.610,000  cubic  vards  in  1880,  estimated  to  have 
yielded  $8,000,000. 

To  restrain  the  gravel  from  mines  in  this  district  suitable  sites  for 
dams  have  been  selected  and  surveyed  and  at  each  of  these  the  rock 
conditions  must  be  tested  by  drilling.  Some  detail  surveys  are  also 
needed  to  supplement  and  check  the  data  already  obtained.  This 
work  is  required  on  Lower  Bear  River  site,  two  sites  on  the  Middle 
Fork  of  the  American  River,  two  sites  on  the  Xorth  Fork  of  the 
American  River,  and  at  the  Narrows  site  on  the  Main  Yuba.  Six 
sites  in  all  and  jiossibly  a  seventh  to  enable  a  wise  choice  to  be  made 
for  four  dams. 

This  work  is  estimated  to  cost  from  $50,000  to  $60,000  and  until 
this  preliminary  engineering  work  has  been  carried  out,  it  is  not  possi- 
ble to  decide  the  exact  position  for  the  construction  of  any  dam  or 
ascertain  its  cost  closelv  enough  to  call  for  bids  for  its  construction. 
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RECOMMENDATIONS. 
State   Legislation   Required. 

Assemblymau  H.  C.  Cloudman  was  responsible  for  the  bill  that 
created  this  commission  of  investigation,  and  he  has  already  introduced 
Assembly  Bill  No.  681,  the  object  of  which  is  to  provide  for  the  above 
work  to  be  done. 

Your  commission  recommends  that  the  preliminary  engineering  to 
be  done  under  this  bill  be  done  by  the  engineers  of  the  California 
Debris  Commission,  as  the  Commission  nnist  certify  to  the  utility  and 
practicability  of  the  .storage  sites,  as  provided  in  section  5  of  the 
California  Debris  Commission  Act. 

The  plans  prepared  for  the  construction  of  dams  will  be  coordinated 
with  those  for  the  development  and  conservation  of  the  water 
resources  of  the  state,  as  outlined  in  Bulletin  No.  12  of  the  Depart- 
ment of  Public  Works,  recently  issued.  The  dam  at  the  Narrows  will 
be  so  constructed  that  it  may  subsequently  be  raised  to  the  maximum 
practicable  height  as  forecast  in  that  bulletin. 

Upon  receipt  of  favorable  reports  upon  these  dam.sjtes  and  of 
estimates  of  debris  that  may  be  allowed  to  be  mined  behind  dams 
built  thereon,  and  upon  receipt  of  estimates  of  the  costs  of  such  dams 
this  commission  recommends  that  the  balance  of  the  moneys  remain- 
ing unexpended  under  the  appropriation  named  in  this  bill  be  utilized 
for  the  purchase  of  lands  required  as  damsites  and  as  areas  to  be 
flooded. 

When  estimates  of  the  costs  of  dam  construction  on  the  Bear  River 
and  the  North  Fork  and  I\Iiddle  Fork  of  the  American  River  have 
been  received,  further  legislation  will  be  required  to  provide  money 
for  their  construction,  and  vesting  the  debris  storage  in  the  California 
Debris  Commission.  Preliminary  estimates  indicate  that  $905,000  will 
sufBce  for  these  dams,  including  the  $300,000  expenditure  upon  tlie 
damsites. 

When  the  site  at  the  Narrows  on  the  Main  Yuba  has  been  drilled 
and  plans  for  the  proposed  dam  confirmed  as  suitable  by  the  California 
Debris  Commission  and  the  allowable  yardage  of  debris  calculated 
therefor,  legislation  will  be  needed  to  provide  a  sum  of  $1,500,000  to 
purchase  the  total  debris  storage  that  can  be  obtained  there  by  the 
erection  of  a  dam  to  a  crest  elevation  of  520  feet.  This  is  in  accord- 
ance with  the  letter  printed  on  p.  35  of  this  report.  This  dam 
will  provide  a  large  amount  of  storage  at  a  low  price,  which  will  enable 
the  large  low-grade  gravels  of  the  Yuba  to  be  worked.  No  other  dam 
sites  examined  showed  costs  that  would  enable  tliese  gravels  to  be 
worked,  as  revenue  from  power  developable  was  too  small  in  each 
case. 

The  total  expense  anticipated  is  therefore  $2,405,000,  and  should  be 
]irovided  one-half  by  the  State  and  one-half  by  the  Federal  Govern- 
ment as  was  done  for  the  protection  work  on  the  Yuba  above  Marys\alle 
quoted  on  p.  13  of  this  report. 

Federal   Legislation  Required. 

Your  Connnission  recommends  Mr.  Jarman's  suggestions  that  legis- 
lation be  introduced  in  Congress  to  enable  the  California  Debris 
Commission  to  purchase  debris  storage  in  a  dam  in  lieu  of  actually 
building  a  dam. 
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Also  to  amend  the  manner  of  charging  a  mine  for  restraining  its 
debris  in  such  a  dam,  or  in  a  dam  built  by  the  Commission,  by  making 
a  charge  per  cubic  yard  of  debris  dischai'ged  from  the  mine  in  such 
manner  that  it  will  be  restrained  in  whole  or  in  part  by  the  dam, 
credit  being  given  for  boulders  and  material  permanently  stacked  at 
the  mine. 

Also  to  provide  that  the  charge  to  be  made  per  cubic  yard  shall  be 
calculated  so  that  the  capital  cost  of  the  dam  shall  be  returned  by  the 
mining  of  the  yardage  of  debris  estimated  by  the  California  Debris 
Commission  as  restrainable  by  the  dam.  The  total  cost  of  tlie  dam 
■would  be  divided  by  the  allowable  yardage  of  debris  in  order  to  ascer- 
tain the  charge  to  be  made  per  cubic  yard.  The  existing  provision  of 
a  charge  of  3  per  centum  of  the  gross  proceeds  of  a  mine  is  much  too 
small,  producing  only  one-third  of  the  cost  in  most  cases. 

The  sections  of  the  Caminetti  Act  which  provide  for  the  protection 
of  river  channels  and  lands  ad.jacent  thereto  should  remain  unaltered, 
and  the  above  are  the  onlv  recommendations  made  that,  affect  this 
Act. 

Benefits  to   Be   Obtained   by  the  Adoption   of  the  Above   Program. 

1.  Revival  of  Nevada  and  Placer  counties,  due  to  useful  and  produc- 
tive work,  requiring  the  employment  of  a  considerable  number  of  men 
in  mining  and  other  work  dependent  upon  it. 

2.  Benefit  to  ^Marysville,  Sacramento  and  San  Francisco,  due  to 
orders  for  piping  and  mining  machinerj*,  materials  and  supplies,  tim- 
ber and  general  merchandise. 

3.  Development  of  additional  water  supplies  for  mining  that  will 
be  stored  in  tlie  higher  regions  and  released  as  used  for  mining.  This 
will  a.ssist  all  plans  for  water  conservation  at  lower  elevations,  and 
tend  to  reduce  salinity  in  the  lower  i-eaches  of  the  Sacramento  River. 

4.  The  effects  of  the  above  will  be  felt  as  soon  as  the  construction  of 
dams  is  stai-ted.  The  miners  will  prepare  for  work  bj'  driving  tunnels 
and  repairing  sluices  and  refitting  their  mines  as  soon  as  it  is  assui-ed 
that  debris  will  be  stored  at  a  reasonable  price  so  that  hj-draulic  work 
may  be  resumed  with  due  protection  to  farm  lands  below. 

5.  Natural  debris  will  likewise  be  prevented  from  being  carried 
downstream  and  this  will  benefit  the  navigable  channels  by  reducing 
the  amount  of  dredging  required.  Dredging  on  the  Sacramento  River 
costs  fi  cents  jier  cubic  yard,  and  the  cost  of  restraining  debris  by  a 
dam  is  less  than  one-third  of  this. 

6.  The  Narrows  Dam  near  Smartsville  will  render  available  consid- 
erable power  and  also  water.  The  latter  will  be  at  an  elevation  of 
520  feet,  enabling  it  to  be  di.stributed  over  a  large  area  of  land  with 
great  benefit  to  the  district  below. 


Respectfully  submitted. 


LLOYD  L.  ROOT, 

State  Mineralogist, 

W.  S.  KINGSBURY, 
Surveyor  General, 
Commissioners. 


CALIFORNIA  HYDRAULIC  MINING 
COMMISSION-1925. 


February  1,  1927. 

The  Hon.  W.  S.  Kingsbury,  Surveyor  General, 
Lloyd  L.  Root,  State  Mineralogist, 

Conimitisioncrs. 

Gentlemen  :  This  report  has  been  delayed  owing  to  the  time  required 
for  calculating  the  impounding  capacities  and  construction  costs  of 
dams  upon  various  damsites  considered.  The  figures  were  received 
from  the  California  Debris  Commission  on  January  26,  1927.  They  are 
estimates  of  impounding  capacities  and  preliminary  estimates  of  the 
costs  of  dam  construction.    They  are  given  on  pages  36  and  37. 

The  surveys  and  calculations  involved  much  carefid  and  detailed 
work  and  without  this  cooperation  on  the  part  of  the  California  Debris 
Commission  it  would  have  been  impossible  for  me  to  have  formulated 
for  your  consideration  the  plan  now  submitted.  In  these  surveys  and 
estimates  we  are  particularly  indebted  to  Mr.  R.  L.  Egenhoff,  Engineer 
to  the  California  Debris  Commission,  and  to  Mr.  Harold  P.  Grey,  in 
charge  of  the  survey  parties. 

Because  dams  for  the  retention  of  hydraidic  mining  debris  should  be 
constructed,  maintained  and  administered  by  the  California  Debris 
Commission  to  insure  the  protection  of  navigable  channels  and  lands 
below,  and  because  of  the  benefits  to  the  state  by  the  revival  of  mining 
and  other  industries  involved,  it  is  recommended  that  the  State  and 
Federal  Government  combine  to  provide  the  dams  recommended. 

Payments  made  by  miners  for  the  retention  of  their  debris  by  these 
dams  will  constitute  a  revolving  fund  for  the  continuance  of  their 
work  under  the  control  of  the  California  Debris  Commission  under  the 
in-ovi.sions  of  see.  23  of  the  Caminetti  Act  of  1893.  (See  p.  16  of  this 
report.) 

The  recommendation  now  made  is  that  a  sum  of  $300,000  be  appro- 
priated for  preliminary  engineering  necessary  to  obtain  precise  data 
upon  those  damsites  that  give  promise  of  favorable  results  upon  Bear 
River,  and  the  North  Fork  and  Middle  Fork  of  the  American  River, 
and  to  acquire  the  lands  affected.  Detail  surveys  are  required  on  these 
sites  and  drilling  to  ascertain  rock  conditions  to  enable  final  estimates 
of  dam  construction  to  be  calculated.  If  this  work  be  started  in 
the  spring  of  1927  it  could  be  completed  in  that  year.  The  preliminary 
estimates  just  completed  indicate  that  a  sum  of  approximately  $905,000 
will  provide  dams  for  twenty  years  of  hydraulic  mining  on  these 
streams.  The  gold  production  from  this  work  is  estimated  to  exceed 
$8,000,000  in  that  time.  •  Payments  by  miners  for  debris  stored  during 
this  period  will  automatically  provide  capacity  for  further  work. 

In  addition  to  the  above  it  is  recommended  that  storage  be  purchased 
in  a  dam  to  be  constructed  by  a  private  corporation  at  the  Narrows  site 
on  the  Main  Yuba  River.     The  quantity  offered  for  purchase  is  the 
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total  debris  storage  of  a  dam  to  be  erected  to  a  crest  elevation  of  520 
feet  above  sea  level,  some  water  space  being  reserved  for  hydroelectric 
power  and  irrigation  purposes.  The  calculation  of  debris  capacity  will 
be  subject  to  approval  by  the  California  Debris  Commission  in  the  usual 
manner.  Preliminary  estimates  show  350,000,000  cubic  yards  and  a 
cost  of  $1,500,000.  The  balance  of  the  cost  will  be  carried  by  the  power 
and  irrigation  features  of  tlie  project.  This  is  a  much  greater  amount 
of  storage  than  could  be  obtained  for  the  same  money  at  other  sites 
surveyed  on  the  Yuba.  It  will  enable  mines  to  work  on  both  the  South 
and  Middle  Yuba  rivers.  The  production  for  20  vears  is  estimated  at 
$14,000,000  from  about  130,000,000  cubic  yards  of  gravel.  At  the  end 
of  the  20  years  there  will  still  be  space  in  this  reservoir  for  another 
20  years  of  work  at  the  same  rate. 

The  storage  would  be  vested  in  the  California  Debris  Commission  and 
would  be  paid  for  by  mines  operating  behind  the  dams  according  to  the 
yardage  of  gravel  washed  each  season,  as  measured  at  the  mine,  credit 
being  given  for  material  i^ermanently  stacked  at  the  mine,  the  surveys 
being  made  by  the  Commission  or  as  directed  by  the  Commission,  Power 
to  purcliase  debris  storage  in  lieu  of  erecting  a  dam  would  have  to  be 
added  to  the  Caminetti  Act  by  Congress.  It  is  also  necessary  to  enact 
a  new  method  of  charging  for  impounding  debris  according  to  the  actual 
volume  of  gravel  discharged  from  the  mine.  The  act  now  specifies  a 
charge  of  3  per  centum  of  the  gross  output  of  each  mine.  This  is  so 
small  that  the  dams  would  never  be  paid  for. 

It  is  now  suggested  that  the  charge  for  each  river  be  determined 
separately,  the  basis  being  the  return  of  the  capital  outlay  by  the  time 
the  allowable  debris  has  been  worked  above  the  dam.  In  this  report  the 
dams  have  been  calculated  to  allow  20  years'  work.  In  the  case  of  the 
]Main  Yuba  Kiver  at  the  Narrows  it  would  take  40  years  of  work  at  the 
rate  calculated  but  the  development  of  extra  water  supplies  and 
improvements  in  methods  would  speed  up  this  work  and  reduce  the 
time.  300,000,000  cubic  yards  at  $1,500,000  would  be  0.5  cent  per  cubic 
yard  which  is  low  enough  to  insure  the  working  of  tliese  low  grade 
gravels.  The  determination  of  impounding  costs  must  await  the  exact 
estimates  of  construction  costs  which  can  not  be  made  until  drilling  has 
been  carried  out  at  each  dam  site. 

The  preliminary  estimates  of  the  above  plan  total  $2,405,000.  This 
initial  outlay  will  enable  hydraulic  mining  to  be  revived  on  the  Bear, 
American  and  Yuba  rivers  to  an  annual  production  exceeding  $1,150,- 
000,  and  will  provide  for  the  gravel  tliat  will  be  mined  in  the  first  20 
years,  and  for  a  much  longer  period  on  the  IMiddle  and  South  Yuba 
rivers.  The  cost  of  the  dams  and  purchased  storage  will  be  returned 
by  debris  impounding  fees,  whieli,  under  the  Camiuette  Act,  are  used 
for  maintenance  and  to  provide  additional  storage  as  required. 

This  plan  is  feasible  and  can  be  carried  out  at  much  below  the  capital 
cost  involved  in  any  other  plan  that  has  been  suggested  as  a  solution  of 
the  troubles  of  the  hydraulic  miner.  It  deals  only  with  gravel  that  can 
be  mined  with  the  existing  water  supplies. 

Respectfully  submitted. 

Arthur  Jaeman, 
Secretary  and  Engineer  to  the  Hydraulic  Mining  Commission. 
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AX  i]s^t:stigatiox  of  -the  feasibility  of 

AXY  PLAX  OR  PLAXS  ^^^HEBEBT  HYDRAULIC 

MIXIXG  OPERATIOXS  CAX  BE  RESUiMED 

IX  THIS  STATE." 


REVIEW  OF  THE  PROBLEM. 
Production   in  the  Old   Days. 

As  nearly  as  can  be  ascertained,  in  the  palmy  days  of  hydraulic 
mining  the  annual  production  reached  $15,000,000  and  averaged 
$10,000,000  for  about  thirty  years  immediately  prior  to  1S84,  when 
injunctions  were  issued  to  prevent  the  discharge  of  debris  into  the  rivers. 

Present  Production. 

By  190S.  the  total  production  for  drift,  hydraulic  and  other  gravel 
mining  had  fallen  below  $1,000,000  due  to  the  stoppage  of  hydraulic 
mining  and  the  partial  exhaustion  of  the  richer  drift  mines. 

In  1924.  hydraulic  mines,  for  the  whole  state,  produced  only  $60,195* 
and  in  1925  produced  $175,345. 

For  the  six  years  1920  to  1925  hydraulic  work  averaged  $122,114  per 
annum,  and  of  this  amount  less  than  $60,000  was  produced  by  counties 
that  drain  into  the  Great  Yalley  of  California.  More  than  half  of  it 
was  from  counties  that  are  not  subject  to  restrictions  because  their 
rivers  discharse  into  the  ocean  without  navigable  channels. 

The  drop  from  $10,000,000  to  $122,114  per  annum  shows  that 
hydraulieking  has  almost  ceased  and  unless  substantial  assistance  be 
given  at  an  early  date  this  industry  will  die  as  the  remaining  water 
resources  will  gradually  be  taken  for  other  purposes. 

Possibility  of  Reviving   Hydraulic  Mining. 

A  general  revival  is  impossible  because  of  the  altered  conditions  of 
the  times  and  because  much  of  the  water  supplies  that  formerly 
belonged  to  hydratdic  undertakings  have  been  acquired  by  power  and 
irrigation  interests.  Making  allowance  for  these  factors,  there  stiU 
remain  some  of  the  largest  auriferous  gravel  deposits  known  to  the 
mining  world,  and  the  only  process  by  which  they  can  be  worked  at  a 
profit  is  hydraulic  mining.  A  portion  of  the  former  water  supplies  is 
still  available  and  would  enable  an  industry  to  be  built  up  with  an 
annual  production  estimated  at  $1,156,950.  so  that  in  the  next  20  years 
gold  would  be  produced  to  a  total  value  of  over  $23,000,000.  but  to 
accomplish  this  the  debris  must  be  impounded  at  a  low  cost,  other- 
wise more  than  one-half  of  the  gravel  would  be  unprofitable  to  work, 
being  of  low  grade.  The  provision  of  a  substantial  concrete  dam  on 
each  of  the  main  streams  affords  the  only  hope  of  securing  impounding 
capacity  at  low  cost,  each  dam  serving  several  mines. 

*See  the  returns  given  in  Mineral  Resources  of  the  United  States,  1924,  Part  I,  by 
Jas.  M.  HUl,  D.  212. 
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To  accomplish  this  it  will  be  necessary  to  activate  the  Caminetti 
Act  in  its  entirety. 

This  act  was  passed  by  Congress  iu  1893,  its  proper  title  being  "An 
act  to  create  the  California  Debris?  Commission  and  regulate  hydraulic 
mining  in  the  State  of  California,"  approved  March  1,  1893. 

The  condemnatory  sections  were  utilized  on  the  passage  of  the  act. 
These  provide  more  severe  penalties  than  the  state  laws. 

The  permissive  sections  were  also  put  into  action.  These  allow 
the  miner  to  build  a  dam  and  on  its  approval  by  the  commission  he 
may  mine  up  to  the  limit  of  the  capacity  of  the  dam.  Miners  or  others 
may  combine  to  erect  a  dam  to  serve  more  than  one  mine.  This  pro- 
vision has  also  been  used  and  is  in  action. 

Tlie  protective  section,  or  the  protective  provision  of  section  25 
provides  that  the  commission  shall  build  dams  to  prevent  mining 
debris  from  injuring  the  navigable  rivers.  This  provision  was  Titilized 
between  1900  and  1910  by  the  erection  of  barriers  on  the  Yuba  and 
a  "cut"  and  dam  at  Daguerre  Point  about  nine  miles  above  Marys- 
ville.  This  was  done  to  protect  the  channels  at  Marysville  and  the 
adjacent  farm  lands,  a  matter  of  urgency  because  of  the  large 
quantity  of  debris  in  the  channel.  This  work  cost  $661,824.14;  one- 
half  was  paid  by  the  state  and  one-half  by  the  federal  government.* 

Up  to  July  1st,  1923,  the  federal  government  has  expended  $398,268.67 
The  State  has  expended 398,656.39 


A   total   of   .$796,925.06** 

The  vitalizing  sections,  however,  have  lain  dormant  and  unused. 
These  provide  that  dams  shall  be  built  by  the  commission  "when 
appropriations  are  made  therefor  by  law"  and  that  for  the  retention 
of  debris  ])y  sucli  dams  tlie  miner  "shall  pay  a  tax  of  3  per  centum  of 
the  gross  proceeds"  of  his  mine  so  worked. 

Nothing  has  been  done  under  these  sections  to  provide  dams  for  the 
resumption  of  hydraulic  mining,  nevertheless  they  point  out  tlie  way 
to  revive  liydraulic  mining,  b.y  enabling  the  mines  of  each  district  to 
work  behind  a  common  dam.  The  creation  of  the  California  Debris 
Commission,  charged  with  the  specific  duties  of  examining  dam  sites 
and  erecting  dams  when  moneys  are  provided  for  them,  simplifies 
the  problem. 

The  recommendations  that  are  made  result  from  studies  of  dam 
sites  and  of  gravels  that  would  be  benefited  by  dams  in  these  posi- 
tions. An  account  of  this  investigation  follows  the  recommendations, 
and  a  short  history  is  given  of  the  growth  and  decline  of  hydraulic 
mining,  followed  b.y  details  of  the  principal  gravels  that  are  workable 
on  each  river  under  the  plan  now  proposed. 

The  California  Debris  Commission's  report  upon  dam  sites,  with 
their  impounding  capacities  and  preliminary  estimates  of  costs  is 
printed  verbatim.  The  map  that  accompanies  this  report  was  pre- 
pared by  them  and  on  it  are  shown  the  chief  gravels  that  are 
workable. 


•  See  1910  Report  of  Chief  of  Engineers,  U.  S.  Army,  pp.  1010-1011. 
**See  letter  from  the   Reclamation  Board  of  California  to  the  Hon.    C.   F.   Curry 
Feb.  1924,  p.  54. 
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RECOMMENDATIONS. 

1.  As  a  result  of  surveys  and  caloulatious,  five  danisites  were  found 
to  be  unsuitable  because  of  high  cost  per  cubic  yard  of  impounding 
capacity.  Six  showed  promise  of  reasonable  cost  per  cubic  yard  of 
gravel  and  it  is  recommended  that  detailed  surveys  be  made  of  these 
and  that  drilling  be  done  to  ascertain  rock  conditions.  If  a  start 
be  made  in  the  spring  it  would  enable  this  work  to  be  completed  by 
the  end  of  the  year  so  that  costs  may  be  calculated  and  plans  and 
specifications  drawn  up.  This  i^relimiuary  engineering  is  essential 
before  reliable  estimates  for  dam  construction  can  be  made.  Under 
the  most  favorable  circumstances  and  if  funds  were  already  avail- 
able, no  construction  work  would  be  possible  before  1928. 

2.  The  site  at  the  Narrows  on  the  Main  Yuba  requires  drilling  only 
to  ascertain  closely  the  cost  of  construction,  bixt  a  low  cost  per  cubic 
yard  is  assured  from  preliminary  estimates.  In  this  case  revenue  from 
power  production  and  the  sale  of  water  for  irrigation  enables  low  cost 
to  be  obtained. 

3.  It  is  recommended  that  a  sum  of  $300,000  be  provided  for  pre- 
liminary eng-ineering  and  for  the  purchase  of  damsites  finally  reeom- 
1)1  ended.* 

i.  Pi-om  $50,000  to  $60,000  is  estimated  as  sufficient  for  preliminary 
engineering  on  the  seven  sites  to  be  examined  and  the  balance  of  the 
$300,000  .should  cover  the  purchase  of  sites  and  lands  when  the  most 
suitable  sites  have  been  determined.  The  engineering  work  now 
recommended  will  be  a  continuation  of  that  done  by  the  commission 
in  1926-1927.**  The  money  required  should  be  made  available  to  sup- 
]5lement  the  annual  congressional  appropriation  of  $15,000  which 
covers  the  ordinary  work  of  the  commission  and  does  not  go  far  when 
special  work  of  this  kind  is  iindertaken. 

Discussion  of  These  Recommendations. 

When  final  estimates  have  been  made,  appropriations  will  be 
required  to  enable  dams  to  be  built  and  debris  impoimding  capacity 
to  be  purchased  by  the  Califoi-nia  Debris  Commission  according  to 
Table  I  which  shows  the  output  estimated  for  twenty  years  of  work 
under  this  plan  and  the  cost  of  debris  storage  according  to  the  pre- 
liminary estimates,  the  total  being  $2,405,000  for  the  five  rivers. 

•Provided  tor  by  Assembly  Bill  No.  681,  introduced  into  the  State  Assembly  by 
Harold  C.  Cloudman,  member  for  the  40th  district,  proposing  to  appropriate  ?300,000 
for  these  purposes. 

••The  California  Debris  Commission  is  charged  with  the  duty  of  examining  dam 
sites  under  the  Caminetti  Act  which  says:  "That  it  shall  further  examine,  survey, 
and  determine  the  utility  and  practicability,  for  Uie  purposes  hereinafter  indicated, 
of  storage  sites.     *      *      •" 
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TABLE  I. 
Estimate  of  Dams  Required  for  Twenty  Years'  Worl<. 


River 

Amount  of 

gravel 
estimated  to 
be  washed 
in  20  years 

(cubic 

yards) 

Debris 

capacity 

of  dam 

(cubic  yards) 

Preliminary 

estimates 

of  total 

cost  of 

dam 

First  cost 
in  cents 
per 
cubic  yard 
of  gravel 

Name 

of 

dam  site 

Particulars  of  dam 

North  American.. 
Middle  AmericaiK 
Bear,... 

23,000,000 
13.280,000 
26,510.000 

85,392.000 
52.000,000 

21.000,000 
22,000,000 
21,000,000 

preliminary 
'350,000.000 

1470,000 
125.000 
310.000 

estimate 
'1,500.000 

'$2  24 
'0  94 
1  47 

Owl  Creek.... 

Mammoth  Bar 

Lower  Bear 
River 

Dam  crest  137  feet 
above  low  water. 

Dam  crest  45  feet  above 
low  water. 

Dam  crest  143  feet 
above  low  water. 

Middle  Viiba 

under  0  50 

Narrows 

the   junction    of   the 
Middle    and     South 
Yuba  and  will  aerve 
both  streams.     Dam 
to  be  built  to  220  feet 
above  low  water. 

200.182,000 

400,000,0004- 

$2,405,000 

>  Another  site  is  to  he  examined  that  should  give  lower  cost. 
3  This  figure  not  yet  checlted  by  the  Debris  Commission. 
*  For  purchase  of  total  debris  storage  capacity  allowable. 

The  building  of  dams  by  the  California  Debris  Commission  is  pro- 
vided for  by  the  act  of  1893  which  created  the  commission,  but  the 
alternative  of  purchasing  debris  impounding  capacity  in  a  dam  built 
or  proposed  to  be  built  in  accordance  with  the  commission's  require- 
ments has  not  been  included,  and  an  amendment  would  be  needed  to 
enable  debris  impounding  capacity  to  be  purchased  by  the  commis- 
sion. Table  II  shows  that  the  charge  of  3  per  centum  of  the  gross 
output  of  a  mine  for  impounding  its  debris  would  not  repay  the  first 
cost  of  the  proposed  dams.  To  accomplish  this  the  method  of  charg- 
ing should  be  changed  by  an  amendment  providing  for  a  charge  per 
cubic  yard  of  gravel  washed,  credit  being  given  for  material  stacked 
and  retained  at  the  mine.* 

Table  II  also  shows  the  charges  per  cubic  yard  required  to  return 
the  capital  cost  by  the  time  that  the  debris  capacity  of  the  dam  has 
been  mined. 


*Tliis  is  discussed  further  on  page  17 
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Co5lsofD»ireConipaf«d»idiPd»isP«y«M«urilirfin»l«»Tfceel^Cem«>ltePl»Wilf  Gr»s5  YieM«iiJCMpp««< 

tritli  Ddns  Pjyeuis  at  Rates  per  Cofak  Yari  That  wa  Retara  tke  Casts 

Results  far  Tmuy  Years'  Work. 


^''^^                    delins 

Dam 

ppt^posed  rate 
per  cafab  jvii  1 

rateis 
eeidsper 
enlicjird 

Dun 
fnjnmtsai 
tkreepaccnt 

Oast  of 

G<4d 

prodneSHB 

Sonh  Amman...  J        23.(ie0.0m  ,,           $515,000 
Middle  ^ram«M-.-i        13.290.000               125.000 

Bew •i2!.000,000i!           ZIO.QOO 

1  2«.51(I.0(X<  a- 
psried 

SoniiToia- 85.392,000,1 

•BSSiSO 

12  34 
094 

tTMOO 
4«.4I« 
125,010 

41<l.54t 

unmaoo 
us,«oo 

310,000 
[       1,150,000 

i,5ao,aoo 

U47300 

4.i«r,fl«o 

S.TSMOO 

Middk  Tnha_ 52,000,000^ 

MainYuha" 1 

53)11000 

Totals..    3D0,1S3;000 

Sl,6K,9eO 

t»4.1?0           il.*D&.OBa 

S3.13S,O0O 

*Aa  addiJioBal  ate  to  be  "^^™*^  is  eadi  ease  adlii  the  object  of  'A*«™*g  Icracr  cast  oa  tbe  Xcn^  ToA.  of  ike 
Amprifan  Rher.  and  a  krger  capiat}'  on  Bear  Bhcr. 

1  Same  figures  as  for  >ljddk  asd  Sootii  Tubas  vith  niwir  gravd  below  FkufMe  not  iiiiiamtrJ 

"Hie  ibree  dus  ocigbaSf  OGoadaed  oo  tbe  Soot^  asd  ]fid&  Tabas  wooid  haic  eoet  a  total  of  tt,9ft5.000  «%i^  is 
too  bigb  for  arxk  to  be  possAle  bdand  tben  oe  knr  grade  eiamfe.  Subt^lule  Cor  Ifcese  tbree  tke  ijumkami  of  Ttiaaer 
OB  tbe  Main  Yuln  at  tie  Sairmre  for  (1.500,009. 

'  PaymaiTs  for  ibe  &st  twenty  years  only- 
Payments  for  impounding  Debris  From  Mines. 

A  charge  per  cubic  yard  of  debris  discharged  into  the  stream  or 
channel  is  recommended.  The  act  of  1S93  stipulates  3  per  centum  of 
the  gross  production  as  payment  for  impounding  debris.  Unless  the 
gravels  are  richer  than  15  cents  per  cubic  yard,  the  payments  will 
only  produce  one-half  cent  per  cubic  yard.  It  has  already  been  shown 
that  the  cost  of  providing  impounding  capacity  is  higher  than  this, 
leaving  out  of  account  the  loss  of  interest  on  capital  expended. 
Kevenue  derivable  from  water  used  for  irrigation  or  for  power  produc- 
tion is  discussed  on  p.  26,  and  is  small  for  the  dams  considered  because 
the  effective  height  is  small. 

The  dams  proposed  must  develop  storage  capacity  at  low  cost, 
otherwise  the  plan  will  not  restore  hydraulic  mining  because  mining 
must  pay  the  cost  of  storing  the  debris.  Any  plan  which  does  not 
provide  that  mining  shall  pay  for  the  actual  storing  of  the  debris  is 
economically  unsound.  In  the  Caminetti  Act.  section  23  provides  that 
"All  sums  of  money  paid  into  the  treasury  under  this  section  shall 
|jg  *  *  *  expended  by  the  said  commission  *  *  *  in  the 
construction  and  maintenance  of  such  restraining  works  and  settling 
reservoirs  as  may  be  proper  and  necessary. ' ' 

In  this  manner  payments  for  the  storage  or  restraining  of  debris 
are  utilized  to  provide  new  storage  capacity  as  well  as  to  maintain  old 
dams,  and  if  these  payments  equal  the  capital  cost  we  shall  have  a 
revolving  fund  that  will  continue  to  provide  the  industry  with  settling 
reservoirs.  But  if  the  payments  be  insufficient  to  return  the  cost  of 
providing  dams,  then  the  ftmd  will  diminish  until  extinguished. 

The  method  of  charging  for  this  service  is  immaterial  to  the  argu- 
ment, but  any  amendment  would  require  action  by  Congress. 

The  first  calculations  made  for  this  report  were  based  upon  20 
years  of  work  under  the  3  per  centum  payments,  and  an  inspection  of 
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Table  II  shows  that  3  per  centum  would  be  inadequate  and  the  revolv- 
ing fund  would  quickly  disappear.  If  all  gravels  were  charged  the 
same  rate  per  cubic  yard  the  payments  would  be  sufficient  on  some 
rivers  and  insufficient  on  others.  It  appears  most  logical  to  determine 
the  charge  at  each  dam  irrespective  of  the  charge  made  at  any 
otlier  dam  because  conditions  differ  on  the  various  rivers. 

Provision  should  be  made  for  the  receipt  of  revenue  derivable  from 
the  sale  of  water  for  poAver  production  or  for  irrigation,  and  tliis 
sliould  be  credited  to  the  state. 

It  is  impossible  to  estimate  exactly  the  yield  from  the  gravels, 
therefore  it  is  futile  to  calculate  greater  revenue  derivable  from  a 
greater  percentage  charge.  A  charge  per  cubic  yard  of  debris  dis- 
charged into  the  stream  or  channel  is  rational,  and  it  is  suggested  that 
this  charge  be  based  upon  the  return  of  the  cost  of  the  dam  by  mining 
the  quantity  of  debris  allowed  to  be  mined  behind  it. 

Where  there  is  a  large  percentage  of  heavy  boulders  there  is  no 
sense  in  encouraging  the  discharge  of  such  material  into  the  water 
courses.  In  many  cases  it  would  be  cheaper  to  stack  this  on  the  bed- 
rock of  the  mine,  using  an  electric  derrick.  When  this  is  done,  the 
survey  should  make  an  allowance  for  the  quantity  so  retained  on  the 
bedrock  of  the  mine.  Such  heavy  material  would  never  reach  the  dam 
but  might  reach  the  main  water  courses ;  stacking  it  at  the  mine 
should  be  encouraged  and  not  penalized.  If  charged  for  as  though 
retained  by  the  dam  the  effect  is  to  raise  to  a  high  figure  the  chai'ge 
per  cubic  yard  mined.  This  is  not  equitable,  and  may  prevent  the 
earning  of  a  profit. 
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DAilSITE  OX  THE  NORTH  ioKK  (JF  i  HK  AilEBICAN  RIVER. 
View  looking  downstream  from  the  nortli  bank. 
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ACCOUNT  OF  THE    INVESTIGATION    OF    DAMSITES   AND 
IMPOUNDING   COSTS. 

It  was  anticipated  that  large  dams  at  the  sites  first  chosen  wonld 
provide  impounding  capacity  at  low  cost  and  enable  mining  to  be 
developed  on  a  scale  that  would  be  profitable.  While  surveys  and 
calculations  were  in  progress,  further  inspections  of  the  gravels  were 
made,  to  ascertain  the  gravel  that  would  be  worked  and  gold  produced 
annually  by  mining  behind  these  dams  if  impounding  costs  were 
favorable.  In  most  ca.ses  a  period  of  twenty  years  or  more  would  be 
required  to  mine  the  gravel  available  with  the  existing  water  supplies 
and  therefore  co.sts  were  calculated  for  dams  to  provide  capacity  for 
twenty  years  work. 

Choice  of   Dams. 

Section  25  of  the  California  Debris  Commission  Act  directs  that 
the  recommendations  already  made  concerning  damsites  shall  be  the 
basis  for  future  work.  Existing  surveys  were  extended  where  neces- 
sary to  gain  additional  impounding  capacity.  New  surveys  were 
also  made. 

Mr.  A.  L.  Wisker,  secretary-manager  of  the  Nevada  Irrigation  Dis- 
trict, supplied  some  engineering  data  on  the  Parker  damsite  on  Bear 
River,  and  Mr.  H.  A.  Kluegel,  consulting  engineer  of  San  Francisco, 
cooperated  by  exchanging  information  on  damsites  on  the  North  and 
^Middle  Forks  of  the  American  River.  The  capacities  and  preliminary 
estimates  of  cost  given  in  this  report  are  calculated  by  the  Debris 
Commission  engineer  and  in  due  course  will  be  reported  to  Congress. 

North  Fork  of  the  American   River. 

Three  sites  were  considered.  That  at  Owl  Creek  was  favored 
because  it  will  catch  debris  from  Iowa  Hill  and  from  the  north  side  of 
Forest  Hill.  That  at  Rice's  Bridge  on  the  road  from  Colfax  to  Iowa 
Hill  was  surveyed.  This  is  a  good  dam  site  but  would  not  catch  Iowa 
Hill  or  Forest  Hill  material.  Seven  miles  below  Owl  Creek  is  the 
North  Pork  site  above  the  junction  of  the  Middle  Fork.  This  gives 
promise  of  lower  costs  than  the  other  two  sites.  Each  should  be 
examined  in  detail.  Preliminary  estimates  show  costs  of  2  cents  or  less 
per  cubic  yard  of  debris  capacity.  Calculations  of  impounding 
capacities  were  made  as  follows: 

North  Fork  site — from  private  surveys. 

Owl  Creek  site — from  Debris  Commission  survey. 

Rice's  Bridge  site — from  surveys  by  the  United  States  Geological 
Survey  in  cooperation  with  the  State  Water  Commission,  1912. 

Preliminary  estimates  of  costs  of  dam  construction  were  made  as 
follows:  North  Fork  site  and  Owl  Creek  site  from  private  surveys, 
and  Rice's  Bridge  site  from  the  Debris  Commission  survey. 

Middle  Fork  of  the  American  River. 

Calculations  were  made  for  a  dam  at  ilammofh  Bar  or  American 
Falls,  iitilizing  for  this  purpose  a  surve.y  made  by  the  United  States 
Geological  Survey  in  cooperation  with  the  State  Water  Commission, 
1012,  and  a  sketch  map  of  the  damsite  made  in  1890.    A  detail  survey 
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will  be  required.    There  is  another  site  that  offers  cheap  storage  on 
this  river  which  should  be  examined  in  detail. 


Three  sites  had  already  been  surveyed.  Tan  Gieseus,  Parkers,  and 
Lower  Bear  River,  the  figures  favoring  a  dam  at  the  Lower  Bear  River 
site.  This  will  catch  debris  from  Bear  River,  Steep  Hollow  and  the 
Greenhorn.  The  canyon  at  this  point  is  favorable  for  concrete  dam 
con.struction.  the  preliminary  estimates  indicating  a  cost  under  1.5  cents 
per  cubic  yard  of  debris  capacity.  The  water  level  would  be  raised 
above  that  of  the  Pacific  Gas  and  Electric  Company's  Bear  River 
diver.sion  dam  and  canal,  thus  giving  settled  water  at  the  intake. 
When  this  dam  is  filled,  it  could  be  raised  or  further  storage  obtained 
in  a  dam  lower  down  the  river  at  the  Parker  site.  Rock  conditions  at 
the  Parker  site  were  reported  as  not  so  favorable  for  a  concrete  dam 
as  at  the  Lower  Bear  River  site.  Parker  site  has  been  purchased  by 
the  Nevada  Irrigation  District  and  preliminary  estimates  indicate 
that  debris  storage  there  would  cost  from  2  to  2i  cents  per  cubic 
yard,  measured  at  the  mine.* 

South  Yuba   River. 

Two  sites  were  surveyed,  both  having  excellent  rock  bottom  and 
sides.  Operations  on  this  stream  will  be  larger  than  on  any  other, 
therefore,  it  was  originally  intended  that  one  dam  be  constructed  at 
Norton's  Caiion  and  a  second  one  twelve  miles  lower  down  at  Jones 
Bar.  This  was  proposed  because  of  the  large  amount  of  gravel  that 
it  is  expected  will  be  worked.  Unfortunately  the  preliminary 
estimates  for  both  these  dams  gave  high  costs  per  cubic  yard  of 
impounding  capacity  from  2.8  to  3.8  cents,  which  is  much  too  high 
fox  gravel  estimated  to  j-ield  10  cents  which  is  the  value  of  the  Bloom- 
field  gravel. 

Middle  Yuba  River. 

Two  sites  were  surveyed.  Freeman's  and  Emory's  Flat.  Prelim- 
inary estimates  for  cost  of  storage  at  Freeman's  were  1.9  cents.  Near 
Emory's  Flat  there  is  a  rocky  canyon  but  the  rock  is  strongly  jointed 
and  might  give  trouble  in  obtaining  a  water-tight  foundation.  The 
impounding  cost  there  was  much  higher  than  at  Freeman's. 

The  principal  object  of  a  dam  on  the  Middle  Yuba  is  to  enable 
the  low-grade  gravels  at  North  Columbia  and  Badger  Hill  to  be 
worked.  These  are  of  great  size  and  are  estimated  to  yield  10  cents, 
and  an  impoimding  charge  of  2  cents  would  prevent  them  from  being 
mined  at  a  profit. 


Dam  on  the  Main  Yuba  at  the  Nar 

Both  the  Middle  and  South  Yuba  rivers  woiild  be  served  by  a  dam 
at  the  Narrows,  also  some  gravel  on  the  Main  Yuba  below  the  dam 
sites  mentioned  above,  but  a  very  large  capaeitj^  would  be  needed  to 
justify  mining  above  this  on  a  large  scale  because  there  is  no  site 
below  the  Narrows  at  which  further  impounding  could  be  done. 

♦Telephone  communication  from  Mr.  A.  L.  Wisker,  Jan.  25,  1927. 
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Fortunately  a  very  large  capacity  is  obtainable  there.  In  addition 
there  is  great  advantage  because  of  the  large  ilow  of  water,  the  flow 
of  the  Middle  and  South  Yubas  being  increased  by  that  of  the  North 
Yuba  and  the  combined  flow  of  the  three  will  enable  about  17,000  horse- 
power to  be  developed.  Water  may  also  be  distributed  to  a  large  area 
of  agricultural  laud  from  this  point  of  vantage.  Therefore,  the  pur- 
chase of  debris  capacitj-  in  a  dam  at  the  Narrows  is  the  rational 
solution  of  the  debris  question  for  the  South  and  ^Middle  Yubas,  for, 
by  combining  the  three  purposes  of  this  dam  it  is  possible  to  secure 
debris  storage  cheap  enough  to  work  low  grade  gravels.  The  proposal 
is  embodied  in  the  letter  printed  on  page  35. 

Space   Left  at   End  of  20  Years. 

It  will  be  noticed  that  the  capacities  of  the  dams  recommended 
approximately  equal  the  amount  of  debris  expected  to  be  produced  in 
20  years,  except  in  the  "Narrows"  dam  which  would  provide  capacity 
for  over  40  years  at  the  estimated  rate  of  work.  In  each  case  the 
debris  impounding  capacity  is  calculated  with  an  allowance  for  debris 
lying  in  the  canon  behind  the  lake  of  quiet  water  and  rising  at  the 
rate  of  15  feet  to  the  mile.  If  the  debris  is  retained  in  canons  at  a 
different  slope  from  this,  the  allowance  may  be  changed,  but  in  the 
meantime  it  is  all  that  the  engineers  of  the  Debris  Commission  feel 
justified  in  making.  When  a  fan-shaped  deposit  of  debris  forms  at 
the  head  of  a  lake,  the  water  coming  down  the  slope  will  spread  out 
over  the  surface  and  thereby  lose  much  of  its  power  of  transporting 
debris.  This  will  give  a  greater  slope.  A  greater  slope  would  very 
considerably  augment  the  debris  restraining  capacity  of  each  dam  and 
lower  the  cost  of  impounding  so  that  at  the  end  of  20  years  there  may 
stiU  be  capacity  for  more  debris  and  the  water  would  be  properly 
cleared  before  it  overflows.  This  has  been  duly  considered  when 
adopting  the  allowance  of  a  slope  of  15  feet  to  the  mile. 

The  yardage  of  debris  that  can  be  impounded  by  a  dam  would  be 
the  water  impounding  capacity  plus  the  cubical  contents  of  a  prism 
bounded  on  the  bottom  by  the  plane  of  the  water  surface  and  on  top 
by  that  of  a  surface  graded  back  from  the  dam  crest  at  a  .slope  of  15 
feet  to  the  mile.  The  sides  of  the  prism  would  be  the  sides  of  the 
canon,  and  the  contours  of  these  were  sui-veyed  to  enable  calculations 
of  this  sort  to  be  made. 


SETTLEMENT   BEHIND  THE    DAMS   AND  TURBIDITY 
OF  THE  OVERFLOW. 

The  settlement  behind  the  dam  and  consequent  relative  clearness  of 
overflow  is  a  matter  of  strong  interest  because  of  the  benefit  to  the  river 
channels  below,  particularly  the  navigable  channels.  The  flood  flow 
in  each  stream  was  calculated  by  taking  the  highest  flow  recorded  in 
Bulletin  No.  5.* 

Table  III.  shows  that  when  the  river  reaches  the  headwaters  of  the 
lakes  behind  the  dams,  the  velocity  of  flow  will  be  reduced  to  such 
a  low  point  that  the  load  of  debris  will  be  dropped  in  the  still  water. 

•Flow  in  California  Streams,  being  Appendix  A  to  Report  to  the  Ijegislature  of 
1923  on  the  Water  Resources  of  California  (see  Table  175). 
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Photo  by  Arthur  Jarman. 

THE  "NARROWS"  ON  THE  MAIN  TUBA. 

View  looking  upstream  from  the  site  of  the  proposed  dam  to  be  erected  by 
the  Yuba  River  Power  Company.  This  will  afford  storage  for  40  years  of 
hydraulic  mining  on  the  South  and  Middle  Forks  and  Main  Tuba  River. 
Approximately  17,000  horsepower  can  be  developed  here  by  a  dam  of  the 
height  proposed,  220  feet.     This  will  impound  72,000  acre-feet  of  water. 


SETTIJixMENT  BEHIND  THE  DAMS. 
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Even  the  'sliekeus'  will  settle  because  the  velocities  in  the  worst 
floods  will  only  be  from  one-fifth  to  one-half  foot  per  second. 

The  flow  for  the  particular  river  branch  was  found  by  distributing 
the  entire  flood  flow  between  the  branches  in  proportion  to  the  drain- 
age area  served  by  each. 

At  the  position  of  maximum  cross-sectional  area  of  the  lake 
impounded  by  the  dam  we  shall  have  minimum  velocity  of  current  and 
therefore  the  best  settlement. 

Considering  the  flood  flow  passing  this  cross-section  w-e  obtain  the 
velocity.  It  may  be  ob.jected  that  the  ciirreut  does  not  distribute 
itself  evenly  and  that  there  is  greater  velocity  at  the  center  of  the 
channel  than  at  the  sides  and  bottom.  The  reply  to  this  contention  is 
that  this  flood  flow  velocity  was  applied  to  and  used  for  times  of 
average  flow  so  that  we  have  a  large  factor  of  safety.  The  velocities 
for  minimum  flow  are  not  given.    They  would  be  very  much  lower. 

At  times  of  minimum  flow  the  water  normally  in  the  river  will  be 
supplemented  by  that  released  from  storage  for  use  in  the  mines.  It 
is  at  these  times  of  .small  flow  that  turbidity  will  be  at  a  maximum  and 
not  at  flood  time,  the  reason  being  that  the  proportion  of  debris  to 
water  will  be  at  its  highest.  On  some  rivers  there  is  only  a  small 
amount  of  unappropriated  water  left  in  the  stream  during  the 
summer,  and  in  all  eases  there  are  several  summer  months  when  'pip- 
ing' stops  for  lack  of  water.  During  these  months  the  miners  occupy 
themselves  with  the  deepening  of  rock-cuts,  extensions  of  tunnels,  and 
driving  drifts  and  cross-cuts  for  the  placing  of  powder  blasts  to  bring 
down  the  cemented  gravel. 

TABLE    III. 
Velocities  of  Water  in  Dams  at  Crest  of  Maximum  Flood. 


Dam 

River 

Flow  in 
Becond-fect 

Heiglit 
of  dam 
(feet) 

Cross-sectional 
square  feet 

Velocity  at 

crest  of 
worst  flood 

32.500 
32.500 
20.000 
34,200 
111.000 
50,000 

270 
220 
f             225 
1              125 
190 
220 

220 

74,500 
61.300 
170,000 
57,200 
118,150 
600,000 
600,000 

.38  feet  per  sec. 

.53 

Middle  Yuba 

.105 
.35 
.29 

Owl  Creek 

North  American.. 

Main  Yuba- 

.19 

Ordinary  flood  on  Main 
Yuba  . 

.09 

The  "Narrows"  dam  on  the  Main  Yuba  will  restrain  debris  from 
large  scale  operations  at  Columbia  Hill,  Bloomfield  and  Omega,  and  it  is 
important  to  notice  that  the  velocity  at  times  of  worst  flood  recorded 
would  be  reduced  to  .19  foot  per  second  at  the  widest  portion  of  the 
lake.  Ordinary  floods  for  29  years  out  of  30  do  not  exceed  50,000 
second-feet  flow  and  on  these  occasions  the  velocity  would  be  rediiced 
to  .09  foot  per  second.  Therefore  settlement  will  be  efficient  even 
with  operations  proceeding  on  a  large  scale. 

The  Sacramento  River  at  .Sacramento  at  all  times  has  a  velocity 
5  to  10  times  greater  than  would  be  found  in  any  of  these  dams  and 
the  tm-biclity  found  there  results  from  that  velocity. 
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Having  calculated  tlie  flow  in  the  dam  lakes  it  is  evident  that  any 
particles  that  remain  in  suspension  would  be  so  minute  as  to  be 
microscopic  and  the  water  passing  over  the  crest  of  the  dam  would  be 
clear  or  at  the  worst  only  faintly  cloudy.  This  clear  water  would 
benefit  the  navigable  river  channels  by  scouring  them. 

Fine  sand  that  passes  a  200  mesh  sieve  (having  40,000  apertures  per 
square  inch)  settles  readily  at  the  low  velocities  given  in  this  table. 
Any  matter  that  remained  in  suspension  would  be  fine  colloidal 
material  or  clay  that  was  worked  with  the  gravel.  This  might  dis- 
color the  water  slightly  but  the  sand  and  gravel  that  rolls  down  the 
rivers  during  winter  rains  would  be  permanently  retained  by  the 
dams,  tlius  beuefitinsr  the  river  channels  below. 


Photo  by  Ernest  A.  Bailey, 
Flood  Engineer,  Sacramento. 


DEPOT  HILL,  IIIXE    (Jouberfs). 


Prominence  should  be  given  to  the  fact  that  all  surface  soil  and 
clay  has  been  removed  by  former  operations  at  Gold  Run  and  Dutch 
Flat,  also  from  much  of  the  ground  at  You  Bet  and  Little  York,  and 
for  almost  the  whole  of  the  enormous  area  available  at  Columbia  Hill 
(or  North  Columbia).  This  very  materially  reduces  the  problem  of 
settlement  of  mud  from  the  water  after  use.  After  injunctions  were 
obtained  and  mines  were  obliged  to  impound  the  debris  caused  by 
hydraulicking.  furtlier  trouble  was  caiised  by  the  extreme  turbidity 
of  water  and  the  large  amounts  of  actual  debris  in  water  that  flowed 
from  dams;  this  eventiially  resulted  in  the  tight  shutdown  of 
hydraulic  mines.  The  miners  were  to  blame  in  allowing  debris  to 
flow  past  the  dams  and  deliberately  causing  it  so  to  do.  This  is  now  a 
matter  of  history,  but  it  explains  the  strong  feelings  of  the  farmers 
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and  accounts   for   their   employing   agents   or   'spies'   to   report    snc-h 
matters. 

Since  1897  the  Debris  Commission  has  generally  required  dams  to 
be  of  masonry  or  concrete  construction  in  flowing  streams  to  obviate 
failure  and  to  prevent  tampering  with  the  structure.  The  success  of 
such  structures  for  the  settlement  of  fine  materials  is  seen  at  Bullards 
Bar  on  the  Xorth  Yuba  lliver.  In  April,  1926.  when  I  visited  this  dam 
there  had  been  good  rains  and  a  depth  of  nine-tenths  of  a  foot  of 
water  was  overflowing  the  crest  from  end  to  end  (see  Frontispiece), 
the  total  flow  through  the  lake  being  1700  second-feet,  yet  the  water 
was  so  clear  that  not  the  slightest  cloudliness  could  be  detected  by  eye, 
i.e.,  the  suspended  matter  was  below  one  part  in  10.000,000.  Clays 
from  natural  denudation  and  from  small  hydraulic  operations  had 
settled  completely. 

THE    RESTRAINING    OF    NATURAL    DEBRIS    AND    VALUE    FOR 
FLOOD  CONTROL. 

Mr.  Ernest  A.  Bailey,  engineer  for  Flood  Control,  Sacramento, 
has  taken  great  interest  in  the  relations  of  this  hydraulic  work 
to  that  of  flood  control  in  the  Sacramento  Valley,  and  I  have  had 
the  pleasure  of  ^'isiting  moSt  of  the  flood  control  works  in  his  com- 
pany. These  flood  control  works  represent  a  considerable  capital 
expenditure  and  it  is  well  to  emphasize  the  fact  that  the  clear  water 
from  the  proposed  dams  will  increa.se  the  scour  of  the  river  channels 
and  in  this  way  assist  in  rediicing  the  flood  menace  in  the  Sacramento 
Valley. 

Rivers  flowing  through  mountain  districts  have  steep  gradients  and 
therefore  a  high  carrying  power.  They  have  beautifully  clear  water 
in  the  summer  months  of  small  flow  because  the  winter  freshets  have 
carried  away  all  the  light  material  that  causes  turbidity.  In  winter 
they  have  heavy  loads  of  sand  and  gravel  and  are  turbid  with  clay 
and  soil  washed  from  the  hillsides.  This  material  is  carried  down  to 
the  quiet  stretches  of  river  where  most  of  it  is  deposited  and  is  later 
removed  by  dredging.  The  finest  particles  remain  in  suspension  and 
pass  down  to  the  harbor. 

Very  little  data  is  available  on  the  subject  of  turbidity  of  the  rivers 
mentioned  in  this  report.  A  few  samples  were  taken  from  the  surface 
of  these  streams  and  they  showed  considerable  sand  during  winter 
months.  Gravel  also  rolls  down  the  bed  of  the  stream  but  this  can  not 
very  well  be  measured.  It  is  known  to  move  downstream  during 
winter  floods  because  pools  become  cleared  from  gravel  that  is 
dumped  into  them.  Debris  dams  will  prevent  this  natural  debris 
from  travelling  downstream  and  will  thereby  benefit  the  channels 
below.  The  clear  water  that  overflows  the  dams  will  assist  by  scouring 
the  channels  of  the  rivers  below,  and  in  this  way  materially  assist  in 
reducing  the  danger  from  floods.  The  dams  proposed  are  not  large 
enough  to  be  used  for  flood  control,  but  the  combined  effect  of  storage 
of  water  for  use  above  tlie  mines  and  restorage  below  them  in  the 
debris  drims  will  operate  in  the  direction  of  reducing  the  peaks  of 
floods. 
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Sediment  in  Some  Samples  from  Rivers  Dealt  With  in  This  Report. 


Sediment  in 

River 

Locality 

Date 

parts  per 
1,000,000 
by  weight 

State  of  the  river 

South  Yuba 

Edward's  Bridge 

Apr.    9,  1926 

103 

Fine  weather  and  good  flow  of  clear  water 

South  Yuba 

Washington.. 

Jan.     2,  1927 

1,560 

Raising  river,  freshet,  water  very  turbid. 

Wolf  Creek 

Above  Junction 

Apr.    8,  1926 

238 

Creek  in  flood — raining. 

Bear  River 

Gautier  Bridge 

Apr.    8.  1926 

1,080 

Big  Flood — raining. 

Willow  Creek.... 

Garden  Valley 

July    2,  1926 

510 

Pine  Grove 

Jacksons 

Mar.  10,  1926 

90 

Sacramento 

S.  P.  Bridge 

Apr.  10,  1926 

32 

High  water,  flood  subsiding  on  American 
River,  but  at  its  highest  on  the  Feather. 

Sacramento 

S.  P.  Bridge 

Dec.  10, 1926 

96 

High  water,  a  few  days  after  the  levees  were 
in  danger  at  Colusa. 

North  Yuba 

Bullards  Bar  Dam- 

Apr.    2,1926 

less  than  .1 

Perfectly  clear;  not  even  a  faint  cloudiness; 
1700  second-feet  or  68,000  miner's  inches 
overflowing  the  crest  of  the  dam. 

THE  POWER  DEVELOPABLE. 

Calculations  were  made  based  on  the  figures  for  drainage  area  and 
seasonal  rnn-off  and  distribution  of  run-off  as  given  in  Bulletin  No.  5, 
'Flow  in  California  Streams,'  by  Paul  Bailey.  The  results  are  only 
approximate  because  water  is  drawn  oft'  by  various  ditches  and  some 
of  it  is  not  returned  to  the  stream.  Daily  gaugings  would  be  needed 
for  a  long  period  to  determine  the  water  power  available  at  each  dam 
site.  Nevertheless  the  figures  obtained  indicate  what  may  be  done 
in  this  way. 

Provision  should  be  made  at  each  dam  for  the  utilization  of  water 
power  and  to  enable  stored  water  to  be  drawn  oft'  to  assist  in  irriga- 
tion in  times  of  low  water. 

Use  of  stored  Water. 

In  dry  months  when  the  hydraulic  mines  have  stopped  piping,  the 
water  behind  each  dam  would  be  valuable  to  farmers  in  country  below. 
At  these  times  the  water  may  be  released  without  aft'ecting  the  work 
of  the  mines  and  any  revenue  derived  therefrom  would  accrue  to  the 
state. 


North    Fork  of  the  American   River. 

For  four  months  the  flow  is  below  3.6  per  centum  of  the  total  and  for 
three  months  it  is  less  than  1  per  centum.  Assuming  150  feet  of  fall 
at  the  proposed  dam,  the  average  year  will  give  600  horsepower  for 
twelve  months  without  drawing  on  storage  and  1200  horsepower  for 
nine  months.  In  the  driest  year  recorded  it  would  give  1200  horse- 
power for  eight  months  using  a  dam  of  the  size  contemplated. 

Middle  Fork  of  the  American   River. 

This  dam  would  only  give  a  fall  of  45  feet  and  the  fall  would  give 
360  horsepower  for  the  whole  of  the  average  year  and  1000  horse- 
power for  nine  months.  In  the  driest  year  recorded  it  would  give  650 
horsepower  for  more  than  eight  months. 

Lower  Bear  River  Dam  Site. 

A  dam  with  a  crest  143  feet  above  low  water  would  benefit  the 
Pacific  Gas  and  Electric  Company's  Bear  River  Canal  leading  to  the 
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Halsey  Power  House  by  submerging  a  portion  of  it  and  supplying 
water  free  from  sediment,  at  tlie  same  time  allowing  water  to  be 
drawn  from  storage  in  dry  months.  It  would  not  have  value  as  a 
pdwer  producer,  because  almost  all  the  water  is  used  already  for  this 
purpose  lieiui;-  drawn  off  l)y  the  aI)ove  mentioned  canal; 


The  value  of  the  power  developable  at  these  dams  is  small  because 
the  dams  are  small  and  do  not  give  enough  fall,  nor  do  they  give 
enough  water  storage  for  running  in  dry  months.  It  is  probable  that 
larger  dams  on  the  Nortli  Fork  and  iliddle  Fork  of  the  American 
River  would  develop  power  that  would  pay  and  if  so,  the  lower  por- 
tion of  the  dam  would  serve  to  impound  debris  without  detriment  to 
the  power  feature  of  the  plan.  This  would  give  opportunity  for 
cheaper  storage.  Private  investigations  of  the  possibilities  of  power 
development  have  not  proceeded  far  enough  to  enable  negotiations 
for  debris  storage  to  be  considered.  Hydraulic  mining  and  the 
development  of  pov.er  are  not  antagonistic.  One  is  supplemental  and 
helpful  to  the  other  and  the  development  of  a  water  storage  system 
to  give  considerable  pressure  head  for  'piping'  naturally  leads  to 
this  system  being  used  for  hydroelectric  purposes  when  mining  ceases. 
The  stoppage  of  hydraulic  mining  led  to  the  transfer  of  many  of  the 
water  sj'stems  to  power  companies.'* 

If  hydraulic  mines  are  revived  by  the  provision  of  storage  dams 
they  will  renovate  and  enlarge  their  water  sy.stems  which  at  the 
close  of  all  mining  will  naturally  become  useful  for  hydroelectric 
power  production  and  irrigation.  In  the  latter  eases  the  charges  for 
service  are  subject  to  strict  regulation  by  the  State  Railroad  Com- 
mission as  such  concerns  are  regarded  as  public  servants.  Hence, 
after  mining  ceases,  the  farming  and  general  community  will  con- 
tinue to  benefit  from  tlie  additional  water  supplies  developed  by 
mining. 

As  work  progresses  on  the  large  gravel  deposits  at  Gold  Run  and 
at  Columbia  Hill,  it  will  b«  possible  in  each  ease  to  leave  a  hydraulic 
pit  in  .such  a  position  that  it  will  have  great  value  for  water  storage 
and  power  development.     As  the  gravel  approaches  exhaustion  and 

•The  power  business  in  California  had  its  beginning  in  tlie  mining  business. 
Miners  pioneered  the  path  of  the  hydroelectric  engineers  of  today.  Their  methods  of 
construction,  the  manner  in  which  they  moved  heavy  machinery  and  material  into 
rocky,  remote  regions,  their  designs  for  flumes,  dams,  and  ditches,  their  tangential 
water  wheel,  all  left  a  lesson  to  be  learned,  and  as  the  hydroelectric  engineers  of 
the  new  day  read  the  record  in  the  rocks  the  achievements  of  the  sturdy  men  of 
the  mountains  took  hold  of  them  and  inspired  the  vision  that  brought  about  the 
wonderful  developments  of  the  power  industry  that  have  made  California  the  envy 
of  the  world.  None  know  the  story  better  than  the  P.  G.  &  E.  This  company 
supplied  more  power  to  gold  mines  than  all  other  companies  in  the  State  combined. 
Never  an  engineer  goes  over  its  system  but  he  realizes  its  debt  to  the  old  miners. 
Ten  of  the  company's  twenty-eight  water  power  plants  were  originally  initiated  to 
provide  energy  for  mining  operations.  Nine  of  its  plants  were  installed  on  canals 
dug  to  supply  water  for  mines.  Out  of  that  same  hunt  for  gold  came  ten  of  the 
companv's  reservoirs.  Blindly,  perhaps,  but  like  a  Titan,  the  old-time  miner  builded 
for  the 'future.  Tonight  his  reservoirs,  feeding  power  plants  on  some  Sierra  slope, 
will  light  homes  hundreds  of  miles  away.  Some  of  his  canals,  blasted  out  of  the 
rocks  in  the  old  pack-train  days  of  the  '50's.  still  wind  their  rugged  way  through 
twenty  miles  and  more  of  mountain  in  the  great  wheels  that  in  a  twinkling  create 
the  spark  that  spins  a  thousand  factory  wheels  and  makes  goods,  and  work  for 
multitudes,  and  cargoes  for  ships,  and  payrolls,  and  prosperity.  It  is  a  stirring  tale, 
a  tale  too  long  to  be  told  in  a  breath.  It  is  a  book,  a  book  not  yet  written  and  too 
vast  a  work  for  the  modest  chronicler.  The  miner  made  California,  and  it  is  still  his 
state,  for  the  age  of  electricity  has  but  sealed  his  title. — California's  Debt  to  the 
Miner,  P.  O.  &  E.  Progress,  Vol.  I,  No.  8,  p.  2,  July,  192Ji. 
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the  water  power  value  increases,  the  latter  may  become  a  better 
source  of  revenue  than  mining  for  grold.  On  the  other  hand  the  lack 
of  new  discoveries  of  large  gold  tields  and  the  increasing  use  and 
actual  destructive  consumption  of  gold  in  the  arts  makes  this  unlikely 
for  many  years.  It  is  more  probable  that  the  piu'chasing  power  of 
gold  will  increase  owing  to  its  scarcity  than  decrease  owing  to  the 
utilization  of  paper  instead  of  coins.  The  use  of  paper  for  currency 
has  probably  reached  its  maximum. 

RELATION    OF  THIS   PLAN   TO  THE    PROPOSED    STATE    PLAN    OF 
WATER  CONSERVATION. 

State  Engineer  Paul  Bailey  called  attention  to  the  comprehensive 
scheme  that  his  department  is  evolving  to  conserve  and  utilize  to  the 
best  advantage  the  waters  of  the  state.  Several  bulletins*  of  valuable 
information  have  already  been  published  in  connection  with  that 
inquiry. 

If  the  water  conservation  plan  is  adopted  by  the  state,  enormous 
reservoirs  would  be  constructed  which  would  be  able  to  accommodate 
the  expected  volume  of  hydraulic  mining  debris  without  its  occupying 
more  than  5  to  10  per  centum  of  the  water  capacity  of  the  reservoirs 
that  are  proposed.  Two  of  these  damsites  are  marked  on  the  map, 
viz:  those  at  Folsoiu  and  at  the  'Narrows.' 

It  is  to  be  hoped  that  this  comprehensive  plan  for  conserving  the 
waters  of  the  state  will  be  adopted,  or  some  modification  of  it,  but  the 
expenditure  is  large,  and  it  may  have  to  wait  a  time  of  education  and 
campaigning  before  such  expenditure  will  be  sanctioned.  In  the 
meantime  hydraulic  debris  dams  can  be  built  for  a  relatively  small 
sum  of  money.  These  dams  would  supplement  those  proposed  for 
water  conservation  and  would  in  no  wav  conflict  with  them. 


•Bulletins  Nos.  5,  6,  7,  S,  9  and  12. 
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GROWTH  AND  DECLINE  OF  HYDRAULIC  MINING. 

Hydraulic  niiiiiii<;-  as  dotincd  liy  tlio  state  aud  federal  acts  "is  min- 
ing by  the  means  of  the  applieation  of  water,  under  i)re.ssure,  through 
a  nozzle,  against  a  natural  bank,  thus  eroding  the  bank."  The 
mixture  of  gravel,  sand,  loam  and  water  runs  along  rockcuts  and 
sluices  that  eventually  discharge  on  lower  ground  leading  to  streams 
that  carry  the  material  away.  The  sluices  contain  riffles  to  retain 
the  gold  that  settles  in  them.  Quicksilver  is  generally  placed  in  the 
riffles  to  assist  in  catching  the  finer  particles  of  gold. 

This  method  of  mining  was  invented  in  California  in  1853.  The 
first  rigs  conducted  water  from  the  ditch  to  the  face  of  the  gravel 
bank  b.y  wooden  boxing  and  canvas  hose.  These  were  soon  replaced 
by  iron  pipes  which  withstood  considerable  pressure,  and  after  this 
improvement  the  gold  obtained  grew  by  leaps  and  bounds  until  the 
state  became  world  famous  for  this  class  of  mining.  The  scale  of 
work  reached  enormous  dimensions,  the  gravel  washed  by  this 
process  in  1880  being  estimated  as  46,025,391  cubic  yards,  which  is 
equivalent  to  a  piece  of  ground  one  mile  long,  one  mile  wide  and 
15  yards  deep.  AH  this  was  washed  into  the  rivers  in  twelve  months. 
No  wonder  the  hydraulic  miner  soon  had  trouble  on  his  hands.  Such 
an  enormous  scale  of  hydraulicking  has  never  been  approached  in 
any  other  country.* 

Mr.  Waldemar  Liudgren,  in  his  classical  memoir  on  the  Gravels  of 
California^  reviewed  the  estimate  made  by  Gilbert"  and  by  the  State 
Engineer  and  by  engineers  of  the  Debris  Commission,  and  he  con- 
cluded (p.  21)  that  the  nearest  approach  to  a  measure  of  the  gravels 
that  had  been  washed  into  tributaries  of  the  Sacramento  River  alone 
was  1,295,000,000  cubic  yards.  Most  of  this  was  washed  prior  to 
injunctions  such  as  the  famous  decision  by  Judge  Sawyer  in  1884. 
The  rate  of  work  quoted  for  the  year  1880  was  estimated  in  a  report 
presented  to  Congress  in  1882,  by  Lieut.  Col.  G.  H.  Mendell.^ 

The  water  used  in  the  Sacramento  Basin  was  obtained  from  the 
returns  of  the  county  assessors,  and  this  information  was  supple- 
mented by  further  information  from  the  State  Engineer's  Depart- 
ment. Knowing  the  water  used  and  having  some  estimates  of  the 
amount  of  work  that  could  be  done  by  a  'miner's  inch'  of  water  as 
determined  by  surveys  and  measurements,  it  was  calculated  that  the 
total  yardage  moved  in  the  Sacramento  Basin  in  1880  was  38,610,926 
cubic  yards.  Similar  information  concerning  rivers  south  of  the 
American  gave  a  total  of  7,414,465  cubic  yards,  so  that  the  total  for 
the  northern  half  of  the  Grand  Valley  was  46,025,391  cubic  yards. 

*  For  a  more  detailed  history  of  tliis  trouble  and  its  consequences,  see  pages  146 
to  152  of  a  report  entitled  Sacramento  Flood  Control  Project,  revised  plans  sub- 
mitted to  tine  Reclamation  Board  by  W.  F.  McClure,  State  Engineer,  February  10, 
1925,    (issued  1927). 

'The  Tertiary  Gravels  of  the  Sierra  Nevada  of  California,  by  Waldemar  Lindgren, 
being  professional  paper  No.  73  of  the  United  States  Geological  Survey. 

^Hydraulic  Mining  Debris  in  the  Sierra  Nevadas,  by  Grove  Karl  Gilbert,  being 
professional  paper  No.   105   of  the  United   States  Geological   Survey. 

Alining  Debris  in  California  Rivers,  Ex.  Doe.  No.  9S,   47th  Congress,   1st  session. 
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This  is  shown  in  the  following  table  which  is  compiled  from  tables 
given  in  Lieut.  Col.  Mendell's  report  (pp.  15  and  16)  : 


River 

Water  used, 
miner-inchKlays 

Duty, 

cubic 

j^ards  per 

M.I.D. 

Gravel  moved 
cubic  yards 

833.250 
24.000 
1.259.363 
5.458,171 
1,117.082 
44.229 
1.914,500 

3H 

m 

3 
3 

i'A 

2.916.375 

Butte  Creek 

84.000 

4.407,770 

Yuba  River    .        . 

19.103.598 

Bear  River 

3,351,246 

Dry  Creek  No.  2 

132.687 

8,615.250 

10,650.595 
3.384.370 

38,610,926 

7.41  M65 

Grand  totals 

14.034,965 

46.025,391 

The  deposits  on  the  Feather  River  are  dispersed  over  a  large  area, 
but  those  on  the  Yuba,  Bear  and  American  rivers  are  closer  together, 
making  a  district  that  was  one  of  considerable  activity.  All  the 
material  in  tlie  upper  part  of  the  table  was  eventually  discliarged  into 
tlie  Sacramento  River  and  its  tributaries  above  the  capital  city. 

The  immense  scale  of  these  operations  caused  serious  silting  of  the 
river  channels  and  partial  blockage  of  streams  tributary  to  them,  so 
that  in  flood  times  much  damage  was  done  to  farm  lands  adjacent  to 
the  rivers.  In  consequence  there  were  many  actions  at  law  in  the 
state  courts  which  resulted  in  injunctions  against  the  mines. 
Immediately  prior  to  the  general  closing  of  hydraulic  mining  the 
annual  yield  is  estimated  to  have  been  reduced  to  .$5,300,000.^ 

Finally  the  decree  of  Judge  Sawyer  of  the  United  States  Circuit 
Court  restrained  the  North  Bloomfield  Mining  Company  from  dis- 
charging debris  into  the  streams.  This  was  in  1884.  The  court 
reserved  the  power  to  modify  or  .suspend  the  injunction  upon  the 
defendant's  showing  that  conditions  had  been  so  changed  that  the 
discharge  of  debris  may  be  conducted  so  as  not  to  continue  the 
nuisance  complained  of.  That  is  to  say,  hydraulic  mining  was  not 
declared  to  be  illegal,  but  the  diseliarge  of  debris  into  the  streams 
was  forbidden.  The  provision  of  a  dam  to  restrain  the  debris  might 
make  the  necessary  change  in  conditions  to  allow  mining  to  be 
resumed. 

Mine  after  mine  was  closed  by  injunction  based  upon  this  decision, 
and  the  federal  legislation  passed  in  1893  (the  California  Debris  Com- 
mission Act,  or  Caminetti  Act)  embodied  the  principles  declared  by 
these  injunctions,  but  enacted  more  severe  penalties  for  their  non- 
observance. 


Present  State  of  the  Law. 


The  present  state  of  the  law  is  that  hydraulic  mining  is  illegal  if 
carried  on  in  such  manner  that  it  injures  the  navigable  river  channels 
of  the  Sacramento  or  San  Joaquin  river  systems  or  the  lauds  adjacent 
thereto;  that  the  efficiency  of  a  dam  for  restraining  debris  so  that  it 


'See   Chas.    S.   Haley,   "The   Gold   Placers   of  California, 
fornia  State  Mining  Bureau,  1923,  p.  16. 
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shall  not  reach  these  channels  is  subject  to  approval  by  the  Debris 
Commission,  and  a  permit  from  that  body  is  necessary  before  mining 
may  be  started. 

Gold  Production  and  the  Effects  of  Litigation  and   Legislation. 

How  much  gold  was  obtained  from  hydraulic  operations  is  not 
known,  as  the  statistics  that  are  available  do  not  segregate  the  gold 
according  to  origin  or  method  of  production  until  the  year  1897. 
Much  gold  was  never  reported  and  considerable  sums  may  liave  been 
exported  without  being  included  in  returns  given  by  the  mints, 
smelters,  or  express  com]ianies,  to  whom  we  are  indebted  for  the  only 
statistics  of  early  years  that  are  available.* 

Lieut.  Col.  Mendell  in  his  report  of  1882  (Ex.  Doc.  98)  already 
quoted,  gives  a  very  complete  account  (pp.  22,  23)  of  all  data  that 
was  available,  and  shows  that  from  1848  to  December,  1881,  the  value 
of  the  known  total  production  of  gold  from  all  sources  in  California 
was  $1,178,000,000.  Mr.  Waklemar  Lindgren  in  Professional  Paper 
No.  73,  already  quoted,  states  (p.  81)  that  the  production  up  to  the 
end  of  1909  amounted  to  between  ii!l,200,000,000  and  $1,500,000,000. 

Of  this  amount  he  considers  that  one-fifth  came  from  quartz  veins 
and  the  bulk  of  the  remainder  was  from  river  gravels  that  were  very 
rich  and  easily  washed.  The  gravels  that  were  higher  in  elevation 
and  required  hydraulic  methods  to  treat  them,  and  which  geologists 
speak  of  as  the  tertiary  gravels,  he  considers  produced  up  to  the  end 
of  1909  about  $300,000,000.  A  reliable  estimate  cannot  be  made  for 
lack  of  data,  and  Mr.  Lindgren  calls  this  figure  of  his  a  "conservative 
guess."  The  gold  production  from  all  sources  for  1880  (including 
the  silver  value  that  it  contained)  was  $18,276,1(56,^  according  to 
Mendell 's  report. 

Prof.  J.  D.  Whitney  in  his  Auriferous  Gravels,  written  in  1879, 
says  (p.  368)  :  "The  be.st  authorities  estimate  the  present  yield  from 
this  source  (hydraulic)  at  from  $12,000,000  to  $14,000,000,"-  (per 
annum). 

The  Miners'  Association  estimated  in  1881  that  the  annual  gold 
production  from  hydraulic  mining  was  between  $11,000,000  and 
$13,000,000. 

John  Haj's  Hammond,  writing  in  the  IX  Annual  Report  of  the 
California  State  Mineralogist,  1899,  said  (p.  121)  :  "The  recent  sup- 
pression of  hydraulic  mining  by  judicial  decisions  has  reduced  the 
annual  gold  product  of  California  by  at  least  $10,000,000     *     *     *" 

The  rapid  fall  in  production  from  hydraulic  mining  after  injunc- 
tions began  to  be  issued  has  already  been  mentioned,  and  the  present 
production  averages  only  $122,114  (see  p.  12). 

*  Years  ago  Wells,  Fargo  &  Co.  offered  to  the  Mineral  Resources  Division  of  the 
U.  S.  Geological  Survey  all  the  receipts  tor  gold  bullion  shipped  through  their 
agency  from  the  beginning  of  gold  mining  in  California.  To  work  upon  this  mass  of 
paper  and  produce  therefrom  a  statement  of  yields  from  the  individual  mines  would 
have  required  a  staff  of  clerks  for  some  months.  Neither  the  Geological  Survey  nor 
the  State  Mineralogist  ofBce  had  funds  to  do  this  work  and  no  prospect  of  obtaining 
funds  for  it.  The  papers  were  burned  to  get  rid  of  them  and  thus  perished  much 
valuable  data   on   the  gold  production   of  mines   in   California. 

'Estimated  by  J.  J.  Valentine,  Supt.  Wells,  Fargo  &  Co.,  see  Mendell's  Report, 
p.  23. 

'Auriferous  Gravels  of  the  Sierras.  Memoirs  of  the  Museum  of  Comparative 
Zoology  of  Harvard ;   Contributions  to  American  Geology,  Vol.  I,  by  J.  D.  Whitnej'. 
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Benefits  That  Were  Intended  for  the  Hydraulic  Miner  in  the 
California  Debris  Commission  Act. 

The  California  Dfbris  Conmiissiou  Act  was  passed  not  only  to 
protect  farming-  lands  and  navigable  rivei-s,  but  was  also  intended  to 
assist  hydraulic  mining.  The  miners  expected  it  to  accomplish  great 
things  for  them.  It  provided  a  nonpolitical  body  of  army  engineers 
whose  duty  it  is  to  administer  the  act,  survey  the  rivers  for  dam 
sites,  erect  dams  when  money  was  appropriated  for  them,  and  study 
and  research  "in  divising  a  method  or  methods  whereby  such  mining 
may  be  carried  on  as  aforesaid"  (Sec.  5). 

To  quote  section  25  of  this  act  in  part : 

"Sec.  25.  That  said  commission  *  *  *  is  hereby  directed  and  empow- 
ered, when  appropriations  are  made  therefor  by  law  *  *  *  to  build  at 
such  points  above  the  head  of  navigation  *  *  *  such  restraining  or 
impounding  dams  and  settling  resenoirs     *     *     *." 

The  act  further  provides  the  rate  of  payment  that  shall  be  made  for 
mining  behind  such  restraining  dams,  the  determination  being  made 
in  a  very  simple  and  direct  manner  and  at  low  cost  to  the  miner.  To 
quote  section  23  in  part : 

"Sec.  23.  »  »  *  the  individual,  company  or  corporation  operating 
thereunder  working  any  mine  or  mines  by  hydraulic  process,  the  debris  from 
which  flows  into  or  is  in  whole  or  in  part  restrained  by  such  dams  or  other 
works  erected  by  said  commission,  shall  pay  a  tax  of  three  per  centum  on  the 
gross  proceeds  of  his,  their,  or  its  mine  so  worked  ;     *     »     *" 

RESULT   OF  THE    PRESENT    INQUIRY. 
Gravel   Deposits  That   May   Be   Benefited. 

Although  no  dams  have  been  built  by  the  Debris  Commission  as 
forecasted  by  this  act.  and  although  the  production  for  1925  was  only 
$175,345  of  which  less  than  one-half  was  from  the  Grand  Valley,  there 
are  some  remarkably  fine  gravels  that  await  the  solution  of  the  present 
difficulty — the  provision  of  efficient  debris  impounding  capacity  at 
low  cost. 

In  a  report  made  to  congress  by  the  United  States  Corps  of 
Engineers  in  1891  (Ex.  Doc.  267,  p.  86)  the  gravel  remaining  in  the 
Sacramento  Basin  and  workable  imder  the  old  conditions  (i.e.,  with- 
out restrictions  as  to  dumping  the  debris)  was  estimated  as  518,- 
725,000  cubic  yards:  and  a  much  larger  amovmt  if  long  tunnels  and 
ditches  were  constructed  to  give  access  to  ground  not  yet  available — 
viz:  1,508,875,000  cubic  yards,  which  is  more  than  the  amount  already 
washed. 

The  restraining  works  at  Daguerre  Point  were  completed  in  1910 
but  no  moneys  have  been  appropriated  to  enable  the  commission  to 
build  dams  for  the  hydraiilic  miner.  The  matter  has  lain  in  abeyance 
in  spite  of  official  reports  that  such  huge  quantities  of  gravel  are 
available,  therefore  this  report  deals  only  with  those  rivers  where 
work  formerly  proceeded  on  the  largest  scale,  and  where  water 
supplies  are  still  available,  viz :  the  iliddle  and  South  Tubas,  Bear 
River,  and  the  North  and  ^Middle  American,  all  of  which  eventually 
discharge  into  the  Sacramento  River  above  Sacramento  City.  (See 
the  map  which  accompanies  this  report  and  shows  the  locations  of  the 
gravels  and  of  the  various  dams  proposed.) 
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The  most  important  reports  already  made  to  congress  are  Lieuten- 
ant-Colonel G.  H.  Mendell's  reports  of  1881  and  1882,*  also  the  report 
of  the  Board  of  Ens'ineers,  made  in  1891.** 

The  first  two  deal  witli  conditions  two  or  three  years  before  injunc- 
tions were  issued,  and  the  last  one  reports  conditions  as  they  were  six 
years  afterwards.  With  tliese  as  a  starting  point  the  gravels  have 
been  visited,  and  conditions  that  affect  them  have  been  reviewed. 

Preliminary  investigations  raised  the  hope  that  by  utilizing  these 
vitalizing  provisions  of  the  act,  that  is,  by  providing  dams,  hydraulic 
mining  might  be  revived  on  the  Yuba,  Bear,  and  American  rivers  to 
an  industry  of  considerable  size. 

Inspection  of  the  more  important  gravels  in  these  districts  for  the 
present  Hydraulic  Mining  Commission  showed  that  only  712,000,000 
cubic  yards  could  be  regarded  as  workable  under  the  changed  condi- 
tions. A  preliminary  estimate  of  this  amount  was  communicated  to 
the  Californa  Debris  Commission,  February  15,  1926,  and  was  as 
follows : 

Preliminary    Memorandum   of  Workable    Hydraulic   Gravels 
February  15,  1926,  According  to  River  Basins. 

Millions  of 
North   Fork  American:                                                                cubic  yards 
Iowa  Hill,  Gold  Run,  Yankee  Jim 115 

Above  Rice's  Br.  and  N.  Fork  Br. 

Middle  Fork  American: 

Forest  Hill,  Michigan  Bluff  and  Todd's  Valley 30 

Above   Ruckachucky   Canon. 

Bear  River,  with  Greenhorn  and  Steep  Hollow; 
Libertv  Hill  and   Dutch  Flat,   Little   York. 
You  Bet,  Red  Dog,   Chalk  Bluff.  Hunts  Hill 43 

Above  Van  Giesens  and  below  Greeniiorn  Ck. 

South  Yuba: 

Alpha,  Omega.  Sailor  Flat,  Blue  Tent,  Relief  Hill. 

Above  Edwards  Br. 

N.     Bloomfield,    Malakoff,    Lake    City,     N.     Columbia, 

Esperence,    Fr.    Corral 415 

Above  Edwards  Br.  or  Jones  Ravine. 
Catch  fines  at  Narrows. 

IVIiddle  Yuba: 

N    San  Juan,  Birchville,  Badger  Hill,  Cherokee,  Moores 
Flat 109 

Above  Emory  Ford,  Freemans  Br.  &  Narrows. 

Total     712 

This  is  a  preliminary  statement  of  gravel  in  place  which  can  be  handled  by 
hydraulic  mining,  having  sufHcient  grade  and  not  being  capped  heavily  by  volcanic 
material. 

ARTHUR  JARMAN. 

February  15,  1926. 
For   Mr.    Egenhoff,    California  Debris   Commission. 

To  mine  this  gravel  it  was  recommended  that  dams  would  be 
required  on  the  Middle  and  South  Yubas,  the  Bear,  and  the  Middle 
and  North  American  rivers,  in  positions  to  be  chosen  from  those 
shown  on  the  accompanying  map.  Data  on  some  of  these  sites  were 
already  available  and  the  California  Debris  Commission  sent  their 

•Known  as  Ex.  Doc.  No.  76.  46th  Congress,  3rd  Session,  1881,  and  Ex.  Doc.  No.  98, 
47th  Congress.  1st  Session,  1882. 

♦•Known  as  Ex.  Doc.  No.  267,  51st  Congress,  2nd  Session,  by  Lieut.  Col.  W.  H.  H. 
Benyaurd,  Major,  Thos.  H.  Handbury,  and  Major  H.  H.  Heuer. 
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survey  parties  in  the  field  to  survey  others.    The  results  of  this  work 
have  already  been  recorded. 

Estimation    of   Probable   Rate   of  Working. 

Totals  for  20  years  are  given  in  Table  I  eompUed  from  the  estimated 
rate  of  workiug  of  the  principal  gravels  on  eat-li  river,  the  data  being 
given  at  the  end  of  the  report  for  each  river  iu  turn.  The  yardage 
workable  at  each  mine  is  calculated  from  the  water  available.  Any 
increase  iu  water  supplies  would  increase  the  production  beyond  that 
given  iu  the  tables. 

The  rate  at  which  gravel  can  be  mined  depends  chiefly  upon 
volume  of  water  that  can  be  run  over  the  broken  bank  of  gravel  to 
carry  it  into  the  roekeuts  and  along  the  sluieeboxes.  Good  grade  in 
rockcuts  and  sluiceboxes  is  more  important  for  output  than  pressure 
at  the  nozzle,  because  it  is  tbe  amoimt  of  material  that  can  be  trans- 
ported out  of  the  pit  and  down  the  sluiceboxes  that  actually  deter- 
mines the  volume  that  can  be  mined.  A  bank  of  gravel  cau  be  broken 
down  more  rapidly  than  the  gravel  can  be  washed  down  the  sluice- 
boxes. Cemented  gravel  can  be  shaken  to  pieces  by  the  judicious  use 
of  powder  when  breaking  down  the  bank,  and  moderate  water  pres- 
sure will  give  sufficient  impetus  to  the  jets  to  carry  gravel  into 
the  cuts. 

Justification  of  a   Dam  for  Each   River  in  Turn. 

Considering  each  river  separately  we  have  at  least  one  large  gravel 
deposit  which  if  proven  to  be  profitable  under  the  proposed  couditious 
of  resuscitation  would  by  itself  justifj'  the  erection  of  a  dam  so  large 
that  it  would  also  serve  other  mines  on  that  river.  Judged  in  this 
way  we  may  say  that  a  dam  that  would  serve  the  principal  deposit 
for  20  years  would  serve  all  deposits  on  that  river  for  15  years,  or 
something  of  this  order,  each  case  having  to  be  worked  out  according 
to  the  deposits  and  the  conditions. 

This  method  of  treatment  has  been  followed,  the  'key'  deposit  on 
each  river  receiving  most  attention.  It  has  been  impossible  to  obtain 
data  required  for  the  smaller  mines  or  portions  of  gravels  to  enable 
reasonably  close  estimates  to  be  made,  but  approximate  yardages 
were  calculated  for  ground  favorably  situated  so  that  no  mechanical 
difficttlties  would  prevent  it  from  being  worked.  The  ground  con- 
sidered to  be  payable  has  been  restricted  to  ground  that  would  be 
leadilv  worked. 
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THE  TUBA  RIVER  POWER  COMPANY 

725  Standard  Oil  Building,  San  Francisco,  California. 
January  29,  1927. 

Hydraulic  Mining  Commission, 

Ferry  Building, 

San  Francisco,  California. 

Attention   Mr.   Arthur   Jarman,   Secretary. 
Gentlemen  : 

The  Yuba  River  Power  Company  is  the  owner  of  a  comprehensive  project  for  the 
development  of  the  water  resources  of  the  Yuba  River  in  the  joint  interests  of  the 
power,  agricultural  and  hydraulic  mining  industries.  This  project  comprises  a  series 
of  power  plants  and  reservoirs  along  the  Y'uba  River  and  its  North  and  Middle  forks. 
The  Bullards  Bar  unit  was  the  first  unit  contracted  under  this  project.  The  Yuba 
River  Power  Company  has  purchased  certain  lands  for  its  various  units,  and  the 
Federal  Government  has  withdrawn  in  aid  of  the  project  the  Federal  lands  necessary. 
This  company  also  has  applications  before  the  Federal  Power  Commission  and  the 
Division  of  Water  Rights  of  the  State  of  California  for  the  water  and  power  rights 
pertaining  to  the  additional  units  in  the  complete  project. 

Your  Commission  is  interested  in  that  phase  of  our  development  program  covering 
the  storage  of  debris  from  the  operation  of  hydraulic  mines.  The  construction  of 
tile  Bullards  Bar  Dam  has  provided  storage  space  for  debris  on  the  watershed  of 
the  North  Forlc  of  the  Yuba  River.  Therefore,  so  far  as  the  Yuba  is  concerned,  it 
is  now  necessary  to  deal  only  with  the  South  and  Middle  forks.  This  problem  can 
be  solved  by  the  construction  of  The  Yuba  River  .Power  Company's  unit  at  the 
Narrows,  near  Smartsville,  on  the  main  river. 

At  present,  our  preliminary  cost  estimates  on  the  Narrows  unit  have  been  made 
without  actually  drilling  the  dam  site,  nor  have  final  figures  been  worked  out  as  to 
revenues  from  power  and  irrigation  and  debris  storage  space,  but  preliminary 
estimates  indicate  that  we  can  sell  outright  the  350,000,000  cubic  yards  of  debris 
storage  space  for  $1,500,000.  This  quantity  is  the  actual  cubical  contents  of  debris 
storage  space  estimated  to  be  available  at  the  Narrows  unit  with  a  dam  having  its 
crest  at  elevation  520  feet  above  mean  sea  level. 

In  the  meanwhile  we  will  place  at  the  disposal  of  the  Hydraulic  Mining  Com- 
mission and  the  California  Debris  Commission,  all  data  which  is  in  our  possession, 
and  cooperate  in  every  way  and  otter  all  facilities  for  such  further  investigation  of 
tills  subject  as  are  considered  necessary.  We  consider  it  only  fair  that  in  return, 
any  engineering  data  required  by  either  of  the  Commissions  should  be  made  avail- 
able to  all  parties  concerned. 

Very  truly  yours, 

THE  YUBA  RIVER  POWER  COMPANY. 
R.B.P;R.  (Signed)      By  R.  E.  PHELAN,  President. 

Copy  to  California  Debris  Commission. 


78 


REPOUT  OP  STATE  MINERALOGIST. 


Address  Reply  to 
Secretary,  California 
Debris  Commission, 
85  Second  St. 


(COPY) 


WAR  DEPARTMENT 

California  Debris  Commission, 
San  Francisco,  California. 


Refer  to  File  No.  26761. 


Subject:   Preliminary  estimates  of  proposed  debris  dams. 


Mr.  Lloyd  L.  Root, 
Siate  Mineralogist, 
Ferry  Building, 
San  Francisco,  Calif. 


Dear  Sir : 

Inclosed   please   find    statement    you    have    requested    for    the    information    of   the 
California  Hydraulic  Mining  Commission. 

FOR  THE  CALIFORNIA  DEBRIS  COMMISSION  : 


Very  truly  yours. 


1  Incl. 
(statement) 


(Signed)      C.  S.  RIDLEY, 

Major,  Corps  of  Engineers. 
Member  and  Secretary. 
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Estimates. 

Following  are  preliminary  estimates  made  up  from  data  available 
at  this  time.  The  storage  estimates  are  based  on  those  considered 
necessary  or  desirable  for  20  and  10  year  periods  of  mining  operations 
respectively  and  the  assumption  is  made  that  the  debris  will  stand  on 
an  average  slope  of  15  feet  to  the  mile. 

Twenty  Year   Period. 

River                                                 Site                                Storage,  cm.  yds.  Cost 

Middle  Yuba - Freemaiis    51,000,000  $1,150,000 

South  Yuba     : Nortons 70,000,000  3,090,000 

South  Yuba Jones  Bar 20,000,000  74.5,000 

Boar Lower  Bear 21,000,000  310,000 

North  Fork  American Owl  Creek 41,000,000  935,000 

Middle  Fork  American Mammoth  Bar 22,000,000  125,000 


Total.s 225,000,000  $6,355,000 

Ten  Year  Period. 

Rirer                                                  Site                                Storage,  cu.  yds.  ■  Cost 

Middle  Yuba Freemans    26,000,000  $.545,000 

Soutb  Yuba Nortons   35,000,000  1,450,000 

South  Yuba .Tones  Bar 13,000,000  420,000 

Rear Lower  Bear 11,000,000  195,000 

North  Fork  American Owl  Creek  — — 21,000,000  470,000 

Middle  Fork  American Mammoth  Bar 11,000,000  100,000 


Totals 117,000,000         .$3,180,000 

The  estimates  for  Freemans,  Nortons,  and  Jones  Bar  sites  are 
based  on  surveys  made  under  direction  of  the  California  Debris  Com- 
mission during  the  past  year  and  are  complete  except  that  no  sub- 
surface exploration  has  l)een  made  of  the  dam  sites.  The  estimate 
for  the  Lower  Bear  site  is  based  on  a  combination  of  three  surveys : 
One  by  U.  S.  Geological  Survey  in  cooperation  with  the  State  of 
California,  one  by  the  California  Debris  Commission  in  1905,  and  one 
by  the  California  Debris  Commission  in  1924^25.  It  is  believed  to  be 
reasonably  close  for  preliminary  estimates,  but  if  construction  work 
is  contemplated,  further  check  surveys  should  be  made.  No  sub- 
surface exploration  was  made  at  the  dam  site.  The  estimates  for  the 
Owl  Creek  site  are  based  so  far  as  the  reservoir  is  concerned  on  data 
collected  during  the  past  year  under  the  direction  of  the  California 
Debris  Commission.  The  reservoir  site  was  taken  from  a  private 
survey.  No  sub.surface  exploration  was  made  at  the  dam  site.  The 
estimates  for  the  Mammoth  Bar  site  are  based  on  two  surveys:  One 
of  the  area  covered  by  the  reservoir  made  in  1912  by  the  U.  S.  Geo- 
logical Survey  in  cooperation  with  the  California  State  Water  Com- 
mission and  published  on  a  scale  of  2  inches  equals  1  mile;  and  the 
other  of  the  reservoir  site  on  a  sketch  map  made  under  direction  of 
Major  W.  H.  Heuer.  The  nature  of  these  data  of  course  makes  the 
above  estimate  of  cost  for  this  site  only  a  rough  approximation  and 
if  construction  work  is  contemplated  additional  surveys  are  necessary. 
No  subsurface  exploration  has  been  made  at  the  dam  site. 

It  will  be  noted  therefore  that  borings  are  required  at  all  of  the  dam 
sites  before  final  estimates  can  be  made  or  indeed  before  final 
decision  can  be  made  as  to  the  practicability  of  dam  construction  at 
these  sites.  In  addition  to  this  further  surveys  are  needed  at  the 
Lower  Bear  and  Mammoth  Bar  sites. 
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Gravels  of  the  North  Fork  of  American  River. 

Estimates  of  Gravels  on  North  Fork  of  American  Rivei — Quantities  in 

Millions  of  Cubic  Yards. 


Wlitaey 

MendeD 

Board  of 
Engineers 

n.  S.  G.  S. 

(Pettee) 

(liuson) 
Ex.  Doc  No.  98 

(Tnmer) 
Ei.  Doc.  No.  267 

(lindgren) 
Prof.  PSper  73 

Year  node 

1879 

1881 

1891 

1911 

1926 

Gold  Run 

86  to  125 
1         23to34 

18.48 
1.21 
on95acre80oly 
6.38 
7.26 
4.06 
1.62 

5.08 

1               46.0 
on  555  acres 

28. -to  30.0 

92 

75 

1 

1 

Roach  HBl  and  Independence  HiD. 

J 

Orer  12 

Forest  Hill— N(»tli  Side 

1  Noestiimite 
J 

[            19.36 

J 

No  estimate 
No  estimate 
Ko  estimate 
Ko  estimate 

Mayfloirer _.. 

i2.6 
5.8 
0.5 

Smith's  Point 

Lost  Camp  (Blue  Canon) 

10  claimed 

Totals 

109  to  U9 

63.45 

93  0  to  »t  3 

Orer  95 



•Doubtful  whether  this  would  t>e  worked. 


Rate  of  Work  Expected  on   North   Fork  of  the  American   River  and   Production 
for    First   Twenty    Years. 


Mine  or  district 

M.I.D. 

available 

Doty 

Perannom 

For  first  twenty  years 

Yardage 

Tield 

Yardage 

Yield 

Iowa  Hill 

1 

^       150,000 

250,000 

4 
2 

600.000 

500.000 

Doobtfnl 
50.000 

S42,000 

70.000  to 

95,000 

if  these  woul 

7,500 

12,000,000 

10,000,000 

d  be  worked 

1.000,000 

$840,000 

Gold  Run...                        

1,650,000 

Lost  Camp  Mine  at  Bloe  Canon _ 

• 

150,000 

Tntals 

400.000 

1,150.000 

$119,500  to 
$144,500 

23,000,000 

$2,640,000 

J132.00O 

1 

1 

■Purchased,  quantity  variaUe. 

In  1880  the  total  water  used  on  the  three  forks  of  the  American  Riv^r  was  1.914.500  MJ.D.,  with  a  duty  of  4H: 
this  gave  an  annual  yardagp  of  8,615^60  The  duty  would  be  lower  than  4^2  because  the  grayel  at  Gold  Run  is  middle 
and  bottom  gravel,  all  top  stuff  having  been  removed 
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Gold  Run. 

North   Fork  of  the  American   River. 

The  Gold  Ruu  gravels  are  the  key  to  the  case  for  the  North  American 
River.  The  deposit  extends  from  Indiana  Hill  on  the  south  to  Dutch 
Flat  on  the  north,  a  distance  of  four  miles.  The  width  of  the  gravel 
varies  from  600  to  1000  yards  and  averages  over  one-half  mile.  More 
than  half  of  this  ground  is  on  the  south  side  of  the  ridge  along  which 
runs  the  railroad.  Most  of  this  is  under  one  ownership,  having  been 
consolidated  in  1911,  and  would  be  economically  worked  in  conse- 
quence. It  is  on  the  south  or  American  River  side  of  the  ridge  that 
separates  the  North  Fork  American  from  the  Bear  River.  The  length 
of  channel  is  4053  yards ;  this  has  an  area  of  1,401,180  square  yards 


Photo  by  Ernest  A.  Bailey, 
Flood  Engineer,  Sacramento. 

STEWART  GRAVEL,  MINE  AT  GOLD  RUN. 

View  looking  north,  showing  the  pit  of  the  mine  with  the  slate  bedrock 
exposed  and  the  rock  cuts  in  it.  The  extension  of  this  pit  by  future  hydraulic 
work  will  create  a  reservoir  useful  for  water  conservation  and  the  development 
of  power.  Debris  will  be  restrained  by  a  dam  on  the  North  Fork  of  American 
River. 

leaving  out  of  account  gravel  too  far  to  one  side  or  too  high  on  rims 
to  be  worth  while  attacking. 

Starting  at  the  south  end  of  this  ground,  at  Indiana  Hill,  the  bed- 
rock has  been  washed  clean  for  about  380  yards  along  the  channel, 
then  there  is  a  body  of  bottom  gravel  40  to  60  yards  deep  occupying 
the  cliannel  for  220  yards  this  has  been  tunneled  and  drifted.  Imme- 
diately north  of  this  gravel  is  the  old  Indiana  Hill  pit;  the  bedrock 
here  was  washed  clean  for  550  yards  along  the  channel  and  for  a  width 
of  700  yards.  In  both  pits  the  bedrock  slate  is  very  gently  dished, 
being  the  floor  of  a  glacier.     Banks  of  gravel  were  left  on  the  sides 
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or  rims  of  tiis  channel  and  imder  them  the  roek  rises  sharply.  At  the 
north  end  of  Indiana  Hill  pit  the  gravel  has  been  drifted;  the  main 
tunnel  was  driven  553  yards  along  the  channel,  most  of  it  at  a  few 
feet  above  bedrock.  This  makes  1633  yards  of  chajjtnel  explored  by 
drifting  or  exposed  by  hydranlieking. 

ITp  to  this  place  on  the  channel  the  amount  of  gravel  is  ealenlable 
and  is  27,436.000  cubic  yards,  the  depth  of  gravel  being  known  from 
surface  survey  and  from  the  known  bedrock  positions.  It  is  2420 
yards  from  this  point  to  the  railroad  or  north  end :  the  gravel  snrfac-e 
is  known  but  bedrock  is  not  exposed  again  nntU  Dutch  Flat  is  reached, 
when  it  is  found  to  have  risen  about  100  feet  in  4  miles  of  channeL 
There  are  no  surface  indications  of  faulting.  This  section  of  graTcl 
therefore  has  bedrock  with  a  grade  of  about  25  feet  per  mile  and 
similar  to  that  exposed  by  workings  in  the  south  end  as  already 
described.  As  the  gravel  is  wider  here,  it  is  expected  that  the  bed- 
loek  will  be  flatter  than  before,  as  is  usual  in  these  gravels  of  the 
Sierra.  Knowing  the  elevation  of  the  gravel  surface  and  deducing 
the  position  of  the  bedrock  in  this  manner,  Tve  have  depths  of  gravel 
in  the  center  of  the  channel  from  66  to  80  yards.* 

As  these  depths  are  applied  to  calculate  the  yardage  for  a  consid- 
erable length  of  channel  (2420  yards)  and  an  area  of  895.400  square 
yards.  I  have  assumed  as  a  factor  of  safety  that  the  bedrock  is  dished 
or  curved  instead  of  almost  flat. 

If  the  bedrock  were  horizontal  right  across,  the  cross-section  would 
be  rectangular  and  we  should  have  62.672.000  cubic  yards  but  with 
the  channel  of  curved  cross-section  we  obtain  about  47,500,000.  Add 
this  to  our  previous  figure  of  27,436.000  and  we  have  the  total  of 
approximately  75.OOCt.000  cubic  yards  as  the  gravel  available  and 
workable  if  gold  contents  are  satisfactory. 

The  Table  on  page  41  gives  other  estimates  for  the  purpose  of 
comparison. 

Values  in  the  Gold   Run  Gravels. 

In  the  absence  of  sampling  by  prospecting  shafts  or  other  openings 

in  the  unworked  gravels,  it  is  necessary  to  use  what  past  records  are 
available.  Unfortunately  these  are  only  of  a  fragmentary  nature  due 
to  the  fact  that  ilr.  Jas.  D.  Stewart 's  library  and  pa]:»ers  were  burned 
when  his  residence  was  destroyed  by  fire  at  Auburn,  in  1916. 

The  top  gravel  washed  in  early  times  has  gone,  being  washed  off 
along  the  whole  length  of  the  channel  except  for  the  narrow  strip 
under  the  railroad  and  highway,  and  some  rim  gravel  out  oa  the 
sides,  that  is  not  included  in  this  estimate. 

The  old  accounts  of  this  top  gravel  must  be  considered  as  they  are 
apt  to  be  quoted,  though  they  do  not  represent  the  deeper  gravel  that 
remains. 

Whitney,  p.  147,  records  the  following  estimate  made  by  W.  H. 
Pettee  in  1879.  Between  the  railway  and  the  southern  end  an  area  of 
427  acres  had  been  worked  and  his  measurements  showed  43,000,000 
cubic  yards  were  washed  off.  Ketoms  from  the  banking  house  of 
[Messrs.  Moore  and  Miner  at  Gold  Run,  from  March.  1865.  to  October, 
1870,  showed  bullion  shipped  $1,385,280.55.    Much  gold  was  known 

Tliese  deiprtlis  -were  ascertaiiied  'by  Mr.  J.  D.  StewBjt  toy  surveys. 
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to  be  shipped  by  other  routes  and  he  ssumed  $615,000  of  gold  sold 
elsewhere,  giving  a  total  of  $2,000,000  approximately,  which  gives 
a  value  of  4.65  cents  per  cubic  yard.    This  was  mostly  top  gravel. 

He  remarks  that  this  amount  of  gold  per  cubic  yard  falls  much 
below  the  estimates  of  miners  and  claim  owners. 

E.  Call  Brown,  consulting  engineer  of  Los  Angeles,  reports  that 
between  1856  and  1882,  five  properties  in  this  district  bought  an 
aggregate  of  10,000  miner's  inches  of  water  per  day  at  50  cents  per 
24-hour  inch* 

Ross  E.  Bro-svn,**  in  1867  reports  that  these  mines  paid  $1,000  per 
day  for  9000  miner's  inches  (or  11  cents  per  miner's  inch).  Raymond, 
in  "the  same  series,  1875,  p.  102,  says  the  water  rates  in  this  district  are 
12-J  cents  per  inch  per  24  hours.  It  does  not  seem  likely  that  old  time 
miners  were  washing  5-cent  gravel  with  such  expensive  water,  even 
though  the  surface  gravel  at  Gold  Run  had  the  reputation  of  being 
very  easy  to  wash. 

Waldemar  Lindgren  (Prof.  Paper  Xo.  73,  p.  45)  says  "the  yield  per 
cubic  yard  of  hydraulic  gravel  is  said  to  be  11  cents."  Lindgren  is 
cautious  in  all  his  statements,  and  though  he  gives  this  value  in  a 
tentative  manner,  he  does  not  even  mention  the  lower  figures  given 
by  Pettee.  It  may  be  that  this  gravel,  very  close  to  surface,  was  low 
in  value,  as  at  Bloomfield  and  Columbia  Hill  or  North  Columbia. 
Lindgren  says  84,000,000***  cubic  yards  had  been  washed  away.  This 
is  41,000,000  more  than  Pettee 's  estimate,  so  that  the  gravel  then  being 
washed  would  be  deeper  and  richer. 

Mr.  Jas.  D.  Stewart  worked  at  Gold  Run  as  a  youth  and  later 
acquired  control  of  this  property.  His  father  was  superintendent  of 
Gold  Run  for  years.  He  says  that  large  quantities  of  gold  were 
shipped  direct  to  the  mint  or  to  Selby  smelter  to  obtain  full  value 
for  it. 

The  top  gravel  has  been  washed  off  this  deposit  for  a  depth  of  40 
to  80  yards,  this  latter  being  the  height  of  the  ridge  of  gravel  left  to 
carry  the  railroad  and  highway.  Near  this  bank  in  1905  and  1906 
some  twenty  Chinese  washed  .some  fallen  gravel.  They  paid  $10,000 
gold  for  the  lease,  also  paid  $5,400  for  water  to  wash  it  and  were 
weU  satisfied  with  the  results  obtained.  From  a  consideration  of  the 
water  used  and  its  probably  duty,  Mr.  Stewart  estimated  that  this 
gravel  yielded  20  cents  per  cubic  yard. 

Value  of  Undrifted   Hydraulic  Bottom  Gravel   (Cemented)   at  Gold   Run. 

The  following  is  the  account  of  a  gold  bar  obtained  from  work  in 
June  and  July,  1908,  on  a  bank  of  gi-avel  80  feet  high  that  had  not 
been  drifted.    This  is  the  only  bulk  sample  that  we  have  record  of. 

Date:  August,   1908— Weight   of   bar   3257.91   oz.      Value   $&4,564.81.      Gold 

fineness  902. 
Obtained  from  15  liead  Ixyxes  and  undercurrent.     The  lower  boxes  were  not 

cleaned  up. 
Hpight  of  bank  :  80  feet. 

Water  used :  2000  miner's  inches  at  450  feet  head. 
Duration  of  run :  60  days  of  24  hours  each. 
35  men  employed. 

•  I  have  not  been  able  to  find  any  direct  confirmation  of  this  statement. 
♦•  Resources  of  the  United  States  West  of  the  Rockies,  1867,  p.  101. 
•••  This  is  probably  a  quotation  of  Turner's  estimate  (see  the  Table  on  page  41). 
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Powder  used  :  5500  kegs  of  25  lbs.  each. 

Dynamite  used :  7500  lbs.  of  40%. 

237,400  cubic  yards  of  gravel  washed  by  actual  measurement  of  the  bank  by 

surveyor. 
This  is  equal  to  27.2  cents  per  cubic  yard. 
Duty  of  the  miner's  inch  1.9S  cubic  yards. 

Value  of  Drift  Gravel  of  Bottom   Ground  at  Gold   Run. 

Drifting  operations  in  1906  gave  values  sliown  by  the  following 
table.  Each  car  held  about  16  cubic  feet  of  gravel  which  would  be 
equivalent  to  about  27  cubic  feet  or  one  cubic  yard  of  gravel  in  place, 
as  the  boulders  were  stacked  behind  in  the  working  places. 


Date 

Quantity 

Production 

DoDare 

per 

cubic  yard 

Remarks 

Apr.,  1P06 

May,  19% 

301  care 
207  can 
129  can 
393  can 
472  cars 
122  care 
165  care 

Sl,593  81 

50t  00 

120  50 

1,590  71 

1,933  00 

355  00 

1,293  92 

S5  30 

243 
0  94 
4  06 
4  10 
2  9! 
785 

Drifting  above  bedrock. 

June,  1906  .... 

Oct,  1906    

Nov..  1906. 

Jan.,  1907 

Feb.,  1907 

Totals 

1,788  cars 

$7,392  94 

Average  $4.13  per  car  or  per  cubic  yard  of  gravel  in  piac«. 

The  above  data  enables  us  to  obtain  some  idea  of  the  value  of  the 
gravel  hydraulicked  immediately  above  the  bottom  drifting  gravel. 
The  drifts  would  be  about  2  yards  in  height,  so  we  calculate  as  follows : 

Calculation: 

80  yards  of  gravel  at  27.2  cents 2176  cents 

2  yards  drifted  at  413  cents 826  cents 

78  yards  hydraulic  gravel  would  carry 1350  cents 

This  is  at  the  rate  of  17.3  cents  per  cubic  yard. 


From  the  1600  foot  tunnel  4375  cubic  yards  were  taken  that 
yielded  $9,578.60  or  $2.24  per  cubic  yard;  over  half  of  this  material 
was  two  to  seven  feet  above  bedrock.  This  is  from  ground  that  will 
later  be  hydraulicked. 

The  following  particulars  are  given  by  Mr.  Stewart  from  his  personal  recollection 
or  from  notes:  The  Cement  Mills  Company  mined  50,000  cubic  yards  of  gravel  by 
drifting  under  Indiana  Hill  at  the  south  end  of  the  proper4;y  and  it  yielded  $750,000 
which  is  over  $9  per  cubic  yard.  The  General  Thomas  Placer  Mine  on  Indiana  Hill 
produced  $150,000  from  17,100  cubic  yards  of  gravel  mined  by  drifting;  this  is  over  $8 
per  cubic  yard.  These  returns  are  interesting  but  they  represent  gravel  at  the  south 
end  of  the  property  and  therefore  away  from  the  direction  of  future  work. 

The  Indiana  Hill  Placer  Mine  was  one  of  over  twenty  that  were 
working  in  the  big  pit  mentioned  on  p.  42.  ilint  returns  for  three 
seasons  show  the  following  figures  for  this  one  mine : 


1876 
1877 
1878 
1879 


-$  24.091.68 
-  19.636.35 
.  93.784.96 
.     14.712.91 


Total      $152,225.90 


-this  last  figure  was  for  the 
January  clean-up  only. 
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Value  of  Gravel  Remaining  to  Be  Hydraulicked. 

Summarizing  the  foregoing  statements:  The  first  gravel  washed 
was  light  surface  material  and  Pettee  estimated  it  at  4.65  cents  per 
cubic  j-ard;  this  has  all  gone.  The  next  40,000,000  cubic  yards  is 
reputed  to  have  been  11-cent  material  as  already  quoted.  The 
cemented  gravel  below  this  may  be  up  to  80  feet  thick  and  carry  17.3 
cents  per  cubic  yard,  with  drifting  gravel  below  that  carrying  $2  to 
$4  per  cubic  yard,  if  it  has  not  already  been  drifted. 

Question:  To  what  extent  are  we  justified  in  applying  these  values 
to  the  gravel  remaining?  -  They  apply  to  the  27,43(j,000  cubic  yards 
remaining  on  the  southern  part  of  the  property,  that  being  where  this 
hydraulic  and  drift  work  was  done.  This  yardage  at  from  11  to  17 
cents  without  counting  undrifted  bottom  gravel  that  would  raise  the 
returns  above  17  cents  constitutes  a  very  fine  mine.  Beyond  this,  at 
the  northern  end,  work  stopped  for  lack  of  grade,  tunnels  being 
required  from  Canon  Creek  at  the  lower  end  to  give  grade.  These 
tunnels  are  now  available  because  of  the  consolidation  of  the  proper- 
ties into  one,  and  woidd  suffice  to  work  a  large  area,  but  an  additional 
tunnel  would  be  required  for  the  extreme  north  end.  This  north  end, 
estimated  to  contain  47,600,000  cubic  yards,  should  pay  well  under 
the  new  conditions  as  there  has  been  no  drifting  done  on  it.  The  only 
way  to  tell  whether  there  will  be  more  or  less  gold  than  at  the  south 
end  is  to  work  it  or  put  down  trial  shafts  for  sampling  tests. 

Storage  is  required  and  is  justified  for  whatever  amount  can  be 
worked  in  twenty  years  or  the  period  considered.  The  first  27,000,- 
000  should  yield  from  11  cents  to  17  cents  per  cubic  yard  and  the 
remainder  should  exceed  these  values  as  no  drifting  has  been  done 
in  that  area. 

Water  Available  and   Rate  of  Work   Expected. 

Upon  this  will  depend  the  storage  required  for  the  first  twenty 
years.  The  amount  expected  to  be  mined  in  other  deposits  on  the 
same  river  must  be  considered  also. 

1600  miner's  inches  from  Rattlesnake  Ditch,  giving  400 
feet  of  pressure  head. 

This  flow  is  maintained  for  five  to  seven  months,  the  water 
coming  from  Canon  Creek  through  5  miles  of  ditch. 

Total  water  for  5  months  each  of  26  piping  days =1600x5x26=208,- 
000  M.  I.  D. 

Total  water  for  7  months  each  of  26  piping  days=1600x7x26=291,- 
200  M.  I.  D. 

Average :  250,000  M.  I.  D.  for  the  season. 

To  work  this  property  to  the  best  advantage  a  larger  supplj^  of 
water  should  be  developed  for  a  longer  season. 

The  upper  gravels  at  Gold  Run  gave  high  duty  per  miner's  inch, 
the  middle  gravel  is  slightly  cemented  but  crumbles  readily  when  tlie 
bank  falls  or  is  .shaken  by  powder  blasts,  and  the  bottom  gravel  is 
more  strongly  cemented.  We,  therefore,  cannot  use  a  high  duty  in 
calculating  yardage  expected  to  be  moved. 

The  duty  of  1.98  already  recorded  was  from  bottom  gravel  that 
was  cemented  and  required  crumbling  by  blasting.     There  is  some 
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boTildery  material  that  would  give  a  lower  duty,  but  there  is  also 
medium  gravel  that  would  give  a  higher  duty.  Au  average  of  2  may 
be  expected  and  has  been  used  for  the  purpose  of  this  estimate; 
250,000x2=500,000. 

Gold  Output  Expected. 

The  bottom  gravel  that  has  been  drifted  would  yield  17  cents  and 
if  undrifted,  up  to  27  cents. 

The  middle  gravel  would  equal  the  general  estimate  of  11  cents, 
mentioned  by  Lindgren. 

The  mean  of  11  and  17  is  14  cents  and  the  mean  of  11  and  27  is  19 
cents  and  at  these  figures  500,000  cubic  yards  would  produce  from 
$70,000  to  $95,000  for  the  season.  Drifting  has  proceeded  along  the 
channel  as  described,  but  not  always  on  bedrock,  and  breasting  has 
not  been  carried  right  across  the  channel.  The  returns  in  undrifted 
ground  may  exceed  19  cents. 

In  20  years  10.000.000  cubic  yards  could  be  worked  with  the  present 
water  supply  and  produce  $1,400,000  to  $1,900,000.  In  the  table  a 
mean  figure  of  $1,650,000  has  been  used. 

The  development  of  additional  water  will  enable  this  output  to  be 
exceeded  without  diflficulty.  There  is  plenty  of  gravel  workable  with 
the  present  tunnels. 

Other  Mines  on  the  North  Fork  of  American  River. 

Iowa  Hill. 

The  ground  upon  which  the  town  stands  is  a  narrow  ridge,  the 
gravel  having  been  washed  away  from  it  on  both  sides.  It  is  unlikely 
that  the  houses  at  Iowa  Hill  would  be  removed  to  enable  gravel  to 
be  worked  as  most  of  them  are  occupied.* 

There  are  some  banks  of  gravel  left  without  lava  cover,  but  in 
many  places  the  work  proceeded  up  to  and  under  heavy  thicknesses 
of  barren  volcanic  material.  These  places  would  be  unlikely  to  be 
profitable  under  present  conditions. 

At  Independence  Hill  the  face  of  the  gravel  bank  on  the  north  side 
shows  a  large  trough  that  has  been  filled  with  andesite  and  tufifs. 
Boach  Hill  was  worked  until  the  cover  of  andesite  was  very  thick. 
On  the  south  bank  of  Indian  Creek  there  is  a  succession  of  hydraulic 
pits  that  form  an  almost  continuous  coastline  for  a  length  of  two 
miles.  In  some  places  these  pits  do  not  go  far  into  the  bank  but  at 
the  Morning  Star  claim  work  was  stopped  by  the  thickness  of  the 
cover;  drifting  then  proceeded  for  years  and  in  1S99**  connected  with 
drifts  from  mines  at  Wiseonsiu  Hill  SOC'O  yards  away.  There,  from 
pits  of  the  Gleason,  and  the  Waterhouse  and  Dom  or  Big  Dipper,  a 
very  large  amount  of  gravel  was  removed,  but  a  large  amount  of  bot- 
tom gravel  was  left  at  the  latter  miae.  These  banks  show  a  readily 
washed  gravel,  with  no  lava  capping,  there  being  over  12.000,000 
cubic  yards  readily  available  in  the  immediate  vicinity  of  the  pits. 
As  drifting  operations  have  proved  that  this  gravel  passed  through  to 
the  Morning  Star  side  it  should  be  workable  with  profit  until  the  lava 

•  Mamy  of  these  old  mlnlDg  towns  were  built  upon  good  gravel,  sometimes  on  the 
best  part  of  it,  right  in  the  center  of  the  channel :  Iowa  Hill.  Ldttie  York.  St.  Louis, 
Wisconsin  HUl.  Michigan  Bluff,  Dutch  Flat,  Relief  Hill,  Omega,  You  Bet. 

••Lindgren,  p.  149. 
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cover  becomes  too  tliiek,  and  this  figure  may  be  exceeded.  Previous 
returns  show  5  to  7  cents  per  cubic  yard  but  good  profit  was  made 
because  of  the  higli  duty  per  cubic  yard. 

lu  the  table  Iowa  Hill  and  Wisconsin  Hill  together  are  credited 
with  20,000,000  cubic  yards  of  workable  gravel  that  should  pay.  If 
a  dam  be  provided  upon  the  North  Fork  American  River  at  Owl 
Creek  or  some  lower  position  these  deposits  would  be  worked  because 
there  is  no  large  power  or  irrigation  project  using  the  water.  Most 
of  it  is  still  available  for  mining. 

Mr.  I.  E.  Rose,,  part  owner  of  the  McGeaehin  Placer  Mining  Com- 
pany (owning  the  Big  Dipper  Mine)  surveyed  this  property  in  1915 
to  determine  the  hvdraulic  gravel  available.  He  estimated  that  7,000,- 
000  to  8,000,000  c'ubic  yards  had  been  washed  away  and  32,000,000 
could  be  washed  without  trouble  from  overburden,  and  another 
6,000,000  with  overburden,  making  38,000,000  in  all.  He  estimated 
that  it  would  contain  12  cents  per  cubic  yard.  The  Gleason  Mine 
adjoining  it  has  had  about  2.5,000,000  cubic  yards  washed  away  and 
would  yield  another  5,000,000.  Previous  operations  here  yielded  about 
15  cents  per  cubic  yard. 

In  1880  the  mines  at  Iowa  Hill  used  over  133,000  M.  I.  D.  Very  little 
water  has  been  taken  up  for  power  and  a  larger  amount  could  be 
developed  for  mining.  The  bottom  gravel  is  partly  cemented  but 
would  give  a  duty  of  2,  and  the  upper  gravels  a  very  much  higher 
duty.  In  the  IX  Report  of  the  California  State  Mineralogist,  Mr. 
John  Hays  Hammond  reported  the  duty  obtained  at  the  Hobson  mine 
as  24  cubic  yards  per  M.  I.  D.  using  12  inches  grade  for  a  12  ft.  box. 
Cemented  gravel  gave  a  duty  of  10.  At  Wisconsin  Hill  using  the  same 
grade  in  the  sluices  a  duty  of  10  was  obtained,  and  3  on  cemented 
gravel. 

Probable  Yardage  and  Yield  for  the  Season. 

Calculating  on  1000  miner's  inches  for  a  season  of  150  days  and 
an  intermediate  duty  of  4  we  should  obtain  a  season's  yardage  of 
150,000x4=600,000  cubic  yards.  The  district  as  a  whole  should 
readily  attain  this. 

The  second  report  of  the  State  Mineralogist  (1882)  gives  the  yield 
from  some  of  these  gravels  in  some  Notes  on  Hydraulic  Mining  by  E. 
W.  Robinson,  page  170. 

The  Morning  Star  Mine  gave  37  cents  per  miner's  inch  and  moved 
5.61  cubic  yards  per  miner's  inch.  This  is  equivalent  to  5.6  cents  per 
cubic  yard. 

The  Orion  yielded  50  cents  per  miner's  inch  and  moved  10.19  yards, 
which  is  equivalent  to  about  5  cents  per  cubic  yard  of  gravel. 

The  Sailor's  Union  Hydraulic  Mine  yielded  10.7  cents  per  cubic 
yard  and  the  Vaugh  claim  34  cents  (Whitney  p.  117).  In  most  cases 
there  is  no  reliable  record  of  the  values.  It  is  probable  that  the  yield 
would  be  much  greater  than  5  to  7  cents,  as  the  Big  Dipper  was  not 
worked  to  bedrock  at  that  time. 

The  Lost  Camp  Mine  in  Blue  Canon  would  be  benefited  by  a  dam 
in  the  North  Fork  American  River.  It  was  worked  in  1916,  using 
water  purchased  from  the  Pacific  Gas  and  Electric  Company  at  10 
cents  per  M.   I.  D.    (see  Mines  and  Mineral  Resources   of  Placer 
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County,  California  State  Mining  Bureau,  Dec.  1916,  p.  106).  The 
Park  and  Brown  Mine  would  also  work  on  this  river  using  water  from 
Deep  Creek,  (see  the  same  report,  p.  107). 

Forest  HrLL. 

In  Lieut.  Col.  Meudell's  report  of  1881,  Ex.  Doe.  98,  p.  109,  Andrew 
Larson,  giving  an  estimate  for  Forest  Hill,  northern  part,  says:  "This 
part  was  most  difficult  to  estimate  because  it  is  all  covered  with  lava, 
cxcejiting  a  very  small  space,  and  the  hydraulic  working  depends 
upon  how  far  the  lava  material  keeps  soft ;  when  it  gets  to  be  rocky 
or  hard  the  hydraulic  mining  is  finished.  He  allowed  a  possible  19,- 
."60,000  cubic  vards. " 

The  1891  report  of  the  Board  of  Engineers  (Ex.  Doc.  No.  267,  p.  85) 
estimated  that  6,000,000  cubic  j^ards  are  available,  and  with  tunnels 
12,000,000  might  be  developed.  For  Smith's  Point  and  Yankee  Jim's, 
3,000,000  to  5,800,000.  These  mines  on  the  north  side  of  the  Forest 
Hill  Kidge  discharge  into  Shirttail  Canon,  which  joins  the  North 
Fork  American  above  the  site  most  favored  for  building  a  dam. 
Unfortunately  there  is  little  likelihood  of  hydraulic  work  on  this  side 
of  the  ridge,  although  previous  reports  say  that  there  would  be  some. 

Yankee  Jim  deposits  are  finished ;  Georgia  Hill  on  the  other  side  of 
Devil's  Caiion  has  been  worked  inwards  until  one-half  of  the  bank 
shows  andesite  capping  as  thick  as  the  gravel,  and  the  cover  on  the 
other  half  will  increase  rapidly.  Nevertheless,  residents  of  Forest 
Hill  expect  hydraulic  work  to  be  done  here.  Smith's  Point,  east  of 
Yankee  Jim's,  shows  two  spurs  of  gravel  that  would  be  easily  washed 
in  continuance  of  old  work,  but  this  is  not  where  values  seem  to  have 
been  high.  The  greater  part  of  the  hydraulic  work  was  carried  on 
along  the  run  of  a  well  defined  channel  until  the  andesite  cover  was 
very  thick.  This  is  shown  in  two  pits.  At  the  Mayflower  a  lot  of 
shallow  hydraulicking  was  done,  large  areas  of  top  gravel  were 
removed  until  a  layer  of  tuff  was  met  that  seemed  to  form  a  good 
substitute  for  bedrock  for  washing  operations.  A  large  pit  was  thus  j 
formed  round  the  site  of  the  ilayflower  shaft  and  also  in  other  places. 

I  have  not  counted  on  any  yardage  from  these  places,  but  if  work 
started  the  debris  produced  would  be  accommodated  by  a  dam  on 
the  North  Fork  American  Kiver  at  the  Owl  Creek  site  on  the  North 
Fork  site. 

Forest  HjU  was  carefully  surveyed  and  reported  upon  by  Eoss  E. 
Browne  in  1890,  see  X  Report  of  the  California  State  Mineralogist, 
and  by  John  Hays  Hammond  in  1889,  see  IX  Report  of  California 
State  Mineralogist,  p.  105. 

An  excellent  map  of  the  district  was  published  with  that  Report, 
likewise  one  of  the  Iowa  HiU  field. 

Forest  Hill  is  essentially  a  drift  mining  district.  Its  mines  have 
been  rich,  and  the  map  shows  mining  claims  at  the  old  town  on  the 
south  side  of  the  ridge  below  the  present  town,  narrower  than  those 
on  any  other  field.  The  ability  to  hydraulic  for  a  while  to  uncover 
the  bedrock  and  determine  the  run  of  the  channel  may  be  of  great 
assistance  to  subsequent  drifting.  This  makes  it  simpler  to  determine 
where  bedrock  tunnels  should  be  started  in  order  to  arrive  under  the 
center  of  the  channel  and  have  enough  grade. 
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Lost  Camp. 

This  mine  in  lUnc  Cafion  wa.s  not  inspected.  It  has  been  worked 
with  water  bouglit  from  the  Pacitic  Gas  &  Electric  Company's  ditch 
at  10  cents  per  M.  I.  D.* 

10,000,000  cubic  yards  are  claimed  to  be  available.  Debris  is 
restrained  by  a  wire  basket  fill  dam.  To  pay  when  worked  in  the 
above  manner,  the  contents  probably  average  15  cents  per  cubic  yard. 

Annual  yardage  would  depend  upon  water  available  over  and 
above  the  needs  of  the  Pacific,  Gas  and  Electric  Company. 

50,000  cubic  yards  at  15  cents=$7,500. 

In  20  years  the  output  would  exceed  $150,000,  probably  by  a  large 
amount,  dependent  chiefly  on  water  available. 

•See  also  Mines  and  Minerals  of  Placer  County,  California  State  Mining  Bureau, 
Deo.,  1916,  p.  107. 


90 


REPORT  OP  STATE  MINERALOGIST. 


Gravels  of  the  ^Iiddi.e  Fork  of  American  Kiver. 

Estimates  of  Gravels  on  Middle  Fork  of  the  American  River— Quantities  in  Millions  of  Cubic  Yards. 


Whitney 

McndcU 

Board  of 
Engineers 

U.  S.  G.  S. 

(Pcttee) 

(larson) 
Ei.  Doc.  No.  98 

(Turner) 
Ex.Doc.No.267 

(Lindgren) 
Prof  Paper  73 

1879 

1881 

1891 

1911 

1926 

Forest  Hill,  South  Side 

No  estimate 
No  estimate 
No  estimate 
No  estimate 

No  estimate 
No  estimate 
No  estimate 

No  estimate 
No  estimate 
No  estimate 
No  estimate 

No  estimate 
No  estimate 
No  estimate 

5.5 
5.0 

No  estimate 

Paragon  (Bath) 

Cher  15 

Dardanelles  and  Baltimore 

Todd's  Valley  and  Spring  Garden. 

No  estimate 
No  estimate 

Over  3 
Nil 

BigGun. 

23.1 

No  estimate 

Over  3 

Sage  Hill 

Totals 

S8.1 

Over  21 

Rate  of  Work  Expected  on  the  Middle  American  River  and  Production  for  the  First  Twenty  Years. 


Mine 

M.I.D. 
available 

Duty 

Per  annum 

Twenty  years 

Yardage 

Tield 

Yardage 

Yield 

Forest  Hill.  South  Side: 

110.000 
40,000 

72,000 
Not  estimated 

4 
2 

2 

440.000 
80,000 

144,000 

»4,000 
10,400 

12,960 

8,800,000 
1,600,000 

2,880,000 

S880,000 

Baltimore  and  Dardanelles 

Michigan  Bluff: 
BigGun... 

208.000 
259,200 

Sage  Hill. 

222,000 

6M,000 

S67,360 

13,280,000 

JI,347.20O 

Middle  Fork  of  American   River. 

Michigan  Bluff. 

The  Big  Gun.  In  this  district  there  is  the  Big  Gun  mine  with  400 
miller  "s  inelies  available.  For  a  season  of  180  days  this  gives  72,000 
M.  I.  D.  One  bank  of  gravel  here  contains  over  2,000,000  cubic  yards. 
There  is  also  the  site  of  the  old  town  which  was  built  on  gravel.  Only 
the  bottom  gravel  is  cemented  and  the  duty  obtainable  would  be  2  or 
more.  This  mine  is  mentioned  in  Ex.  Doc.  267,  p.  93,  as  difficult  to 
work  (the  reasons  are  not  given)  and  as  having  been  sold  to  satisfy 
judgments.  Nevertheless  it  is  still  fitted  up  to  work  (1926)  and  nego- 
tiations are  under  way  for  working  it  again.  The  yield  of  the  gravel 
is  not  recorded,  and  it  has  been  assumed  as  9  cents  per  cubic  yard. 
The  ground  falls  rapidly  to  the  river  so  that  grade  would  not  be 
ditficnlt  to  obtain. 

Keokuk  Point,  about  1  mile  M-est  of  this  has  been  completely 
worked  off  and  the  bedrock  cleaned. 

Sage  Hill,  two  miles  to  the  west  shows  gravel  on  several  points  or 
spurs  jutting  out  into  the  canyon  of  Birds  Valley.  These  deposits  are 
irregular  and  so  much  overgrown  that  no  estimate  of  quantities  was 
possible.    Some  hydraulic  prospecting  was  being  carried  on. 
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South  Side  op  Forest  Hill. 

nines  oil  tlie  soiilli  side  of  Forest,  Hill  tlraiu  into  the  Middle  Ameri- 
can River. 

Baltimore  and  Dardanelles.  At  tlic  Dardanelles  there  is  a  bank  of 
gravel  left  because  the  reservoir  was  above  it.  To  the  east  of  this  the 
Baltimore  has  a  point  on  which  there  is  estimated  to  be  at  least  2,000,- 
000  cubic  yards.  The  Dardanelles  formei-ly  yielded  13  cents  per  cubic 
yard.*  This  gravel  is  cemented  but  would  wash  readily  at  a  duty  of 
2  after  blasting.  48,600  M.  I.  D.  were  used  in  1880.  Much  more 
would  be  available  if  the  ditches  were  cleared. 

The  Paragon  Mine  at  Bath  (also  called  the  Breece  and  "Wheeler) 
could  easily  be  fitted  for  work  and  has  two  ditches.  Tlie  Tod's  Valley 
or  Poud  ditch  with  600  miner's  inches  from  Volcano  Caiion  and  the 
Breece  and  Wheeler  Ditch  with  1500  miner's  inches  from  El  Dorado 
Caiion ;  113,500  M.  I.  D.  from  these  streams  were  used  on  this  side  of 
Forest  Hill  in  1880.  No  water  has  been  taken  for  other  purposes  on 
this  ridge,  and  more  water  would  be  available  as  the  mines  on  the 
north  side  of  Forest  Hill  would  not  be  using  it,  but  the  ditches  would 
need  clearing.  PVom  1874  to  1879  this  mine  was  worked  by  hydraulic 
method  only  and  produced  $243,075.87  from  which  dividends  were 
paid  amounting  to  $119,670.14.  This  yield  of  gold  equalled  $2.54  per 
miner's  inch  of  water  used,  a  high  return  (see  Ex.  Doc.  No.  98,  p. 
24).  The  IX  Report  of  the  California  State  Mineralogist  records  that 
a  bank  of  gravel  70  feet  high  gave  74.2  cents  per  cubic  yard  124,000 
yards  yielding  $92,000.00.  Another  bank  71  feet  high  gave  78  cents 
per  cubic  yard,  22,275  yards  yielding  $17,387.78. 

When  hydraulic  work  was  stopped,  this  mine  was  drifted  at  the 
bottom  or  Blue  Lead  and  also  on  a  richer  pay  streak  called  the  Para- 
gon 160  feet  above  bedrock  and  a  third  streak  called  the  Orono ;  from 
these  it  gave  regular  returns. 

As  a  result  of  this  drifting,  future  hj'draulic  results  would  be  lower. 
The  bottom  gravel  contains  many  large  boulders,  some  being  granite. 
The  ordinary  gravel  contains  pebbles  stained  green  with  chlorite, 
which  the  miners  say  is  a  very  favorable  indication  for  gold. 

Above  the  gravel  there  is  a  cover  of  tuffs  and  then  andesite.  This 
would  reduce  the  returns,  but  the  andesite  has  been  eroded  so  that  the 
amount  of  cover  would  not  increase  much  for  100  yards  of  work 
behind  the  present  bank.  Gravel  miners  consider  this  mine  is  rich, 
but  the  barren  cover  must  be  moved.  When  drifting  had  been  car- 
ried on  for  3850  feet,  a  barren  channel  filled  with  volcanic  material 
was  encountered  (Whitney  p.  94).  Drifting  was  done  over  a  width 
of  200  to  300  feet  and  the  trough  was  stated  to  be  4000  feet  wide. 

About  15,000,000  cubic  yards  could  be  worked  without  trouble 
from  the  andesite  cover.  The  yield  is  difficult  to  forecast.  In  many 
districts  the  old  miners  piped  away  the  overburden  and  lighter  top 
gravel  and  got  rid  of  it  as  fast  as  possible.  Having  done  this  they 
prepared  to  pipe  the  "gravel"  and  if  they  estimated  the  quantity  of 
gravel  piped  or  the  returns  from  a  bank  it  was  usually  "pay  gravel" 
that  they  considered.    Top  stuft'  was  only  cover  or  surface  material, 

•Ex.  Doc.  No.  98,  p.  23. 
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not  ^vorthy  of  consideration.  A  bank  of  70  feet  carrying  76  cents 
per  cnbio  yard,  covered  with  100  feet  of  liarbt  gravel  probably  15-cent 
material,  and  200  feet  of  barren  tuffs  and  andesite  ■which  the  bank  no'w 
shows  would  average  18  cents  per  cubic  yard  for  the  whole  bank. 
Ten  cents  has  been  used  for  this  calculation  because  the  large  amount 
of  drifting  that  has  been  done  would  reduce  the  former  values  con- 
siderably. 

Assuming  the  ditches  to  have  half  capacity  there  would  be  1000 
miner's  inches,  and  a  season  of  ISO  davs  would  give  180,000  !M.  I.  D. 
In  1880  there  were  113.000  'SI.  I.  D.  used  in  this^district.  110,000  M. 
I.  D.  has  been  assumed  and  a  duty  of  i  (there  is  plenty  of  grade  and 
3  of  the  bank  is  easy  to  move). 

The  season's  work  would  be: 

110,000x4=440.000  cubic  yards, 
and  the  vield  would  be : 
440,b00xl0c= $44,000. 

The  production  of  this  mine  when  hydraulicked  was  about  $55,000 
per  annum. 
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(travels  of  Bear  River. 

Estimates  oF  Gravels  on  Bear  River  (Including  Greenhorn  and  Steephollow)— Quantities  in  Cubic  Yards. 


Whitney 

Mendell 
Ex.  Doc.  98 

Board  of 

Engineers 

Ex.  Doc.  267 

U.  S.  G.  S. 
Prof.  Paper  73 

This  reiwrt 

(Pettee) 

(Larson) 

(Turner) 

(Lindgren) 

(Jarman) 

1879 

I88I 

1891 

1911 

1926 

Lowell  Hill 

None 
1,645,600 

NU 

8,500.000 

605,000 
484,000 

9,680,000 

4,840,000 

(Sailor  Flat) 

4,840,000 

1,200,000 
6,000,000  to 

10,000,000 

Liberty  Hill.... 

16,000,000 

Elmore  Hill  and  Nary  Red . 

Dutch  Flat: 

Polar  Star  Channel 
Gold  Run  Channel 

Christmas  Hill 

Over  4,500.000 
? 

No  estimate 

No  estimate 
No  estimate 

30,000.000  to 
36,000,000 

1,500,000 
1,600,000 

30,000,000 
}           to 

75,000,000 

4,000.000 
to  5,200,000 
90,000,000 

1,000,000  to 

6,000,000 

Much  less  than 
90,000,000 

4.710.000 

17,286,000 

to  34,573,000 

Over  440,000 

Little  York... 

Nearly  finished 

100,000,000 

1  Nearly  finished 

Over  3,000.000 

You  Bet  (including  Red  Dog. 
Nevada.  Niece  and  Wests, 
Brown  Hill)... 

[           20,000,000 

Chalk  BIuS 

[      Too  cemented 

Buckeye  Hill... 

Hunts  Hill  (or  Gouge  Eye). 
Quaker  HiU 

2,420,000 
16,262,400 

484,000 

Over  5,000,000 

J        140,000,666 

58,080 

Wolf  Creek  Basin 

100,000  to 

500,000 

49,819,080 

121,100,000  to 
227.000,000 

Over  32,940,000 

Rate  of  Work  Expected  on  Bear  River  and  Production  for  First  Twenty  Years. 


Mine 

M.LD. 
available 

Duty 

Annual 

Twenty  years 

Yardage 

Yield 

Yardage 

Yield 

Lowell  Hill  and  Liberty  Hill . 

275,000 
30,000 
75,000 

380,000 
54,000 

760,000 

2 
1 

1)2 

2 

350,000  to 
525.000 
60,000 

150,000 

63,000  to 

94,500 
5,400 

22,500 

7,000,000  to 
10,500,000 
1,200,000 

3,000,000 

t 

11,400,000 
2,160,000 

1,260,000  to 
1,890,000 
108.000 

Little  York  and  Christinas 
Hill 

450,000 

Elmore  Hill,  Dutch  Flat,  Polar 
Star,  .Southern  Cross,  Je- 

You  Bet,  Brown's  Hill,  Wal- 
loupa,   Red   Dog,   Nevada 

570,000 
108,000 

85,500 
16,200 

1,710.000 

Hunt's  Hill,  (Juakera  Hill.... 

324.000 

Totals 

1,238.000  to 
1,413.000 

192,600  to 

.224,100 

24,760,000  to 
28,260,000 

3.852,000  to 

4,482,000 

1,325.500 

$208,350 

26,510,000 

$4,167,000 

•purchased  from  P.  G.  E.  Co.  ditch  or  developed  from  other  sources. 

tOutput  not  calculable  until  water  available  is  known. 

In  1880  the  total  water  used  for  hydraulic  mining  on  Bear  River  waa  1.117,082  M.I.D.  which  was  estimated  to  have 
duty  of  3,  giving  an  annual  yardage  of  3,351,246.  There  waa  a  large  volume  of  top  gravel  in  this,  the  yield  from  which 
woiJd  be  low. 
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bear  river. 

Liberty  PIill  and  Lowell  Hill. 

A  rlijiniu'l  from  Lowell  Hill  rims  throngh  Liberty  Hill,  crosses  Bear 
River  to  Elmore  Hill,  then  crosses  Little  Bear  Creek  to  the  Polar  Star 
Pit  and  theiiee  joins  the  main  channel  at  Dutch  Flat.  The  gravel  is 
readily  traced  over  this  country.  At  Lowell  Hill  much  drifting  has 
lieeu  done  and  some  hydraulic  work. 

Swamp  Angel  Mine. 

8ome  preparations  were  made  to  hydraulic  in  1921  and  10123  but 
Hie  small  concrete  dam  built  for  this  purpose  became  filled  with  tail- 
ings brought  down  by  freshets. 

Poss  Mine. 

Preparations  are  imder  way  for  hydraulic  work.  The  owners  claim 
to  have  a  large  yardage  on  this  channel  and  propose  to  use  30,000 
M.  I.  D.  per  season  at  the  commencement  of  hydraulic  work.  The 
mine  was  not  visited. 

Liberty  Hill  Mine. 

Liberty  Hill  is  southwest  of  this  and  has  been  worked  from  time  to 
time  since  injunctions  obliged  the  miner  to  provide  dams.  There  is 
a  log  crib  and  rock  fill  dam  below  Little  Bear  Creek  on  the  Bear  River 
which  is  used  by  this  mine.  A  report  by  P.  D.  Bi;rt  made  in  1916 
estimated  that  8,000,000  cubic  yards  was  available  that  should  yield 
]  6  cents  per  cubic  yard. 

Reporting  in  1925,  L.  A.  Decoto  estimated  the  gravel  as  averaging 
19  cents  per  cubic  yard,  the  top  gravel  giving  a  duty  of  2  and  the 
bottom  a  duty  of  one-fourth  yard  per  miner's  inch.  The  top  material 
is  easy  to  move  and  should  do  better  tlian  this,  but  the  bottom  gravel 
is  often  so  cemented  that  it  mvist  be  shattered  by  powder  before 
attacking  it  by  water.  Various  estimates  have  been  made  of  the 
quantity  of  gravel  that  remains.  The  owner  of  the  Liberty  Hill  Mine 
estimated  4,500,000  cubic  yards  on  his  ground  alone. 

Ex.  Doc.  267,  p.  85  estimates  6,000,000  to  10,000,000  cubic  yards. 
Lindgren  quotes  16,000,000  as  remaining.  The  bank  is  only  40  to 
80  feet  high  and  about  600  feet  width  of  channel  is  worked.  This 
would  mean  4,000,000  cubic  yards  in  the  next  1000  yards  of  channel. 

The  gravel  appears  to  be  continuous  to  Lowell  Hill,  a  distance  of 
about  4000  yards,  all  covered  by  timber.  Six  shafts  put  down  near 
the  rim  to  determine  the  width  of  pay  channel  are  reported  by  Mr.  W. 
Maguire  to  have  averaged  15  cents  per  cubic  yard.  Three  shafts  were 
sunk  ahead  of  the  pit  to  determine  the  continuation  of  the  channel 
and  its  values.    Two  have  since  been  worked  out. 

The  owner  of  the  mine  (Mr.  W.  Maguire  of  Nevada  City)  submitted 
figures  .showing  that  the  mining  of  1,200,000  cubic  yards  of  gravel 
produced  $210,000  between  the  years  1896  and  1915."  This  is  at  the 
rate  of  18.3  cents  per  cubic  vard.  The  last  work  was  in  the  season 
1920-1921  when  W.  S.  Bliss  washed  131,049  cubic  yards  of  top  gravel 
for  a  return  of  $1'S,192.81  and  the  glacial  gravel  underlying  it  was 
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iifterwards  blasted  and  piped,  21,500  cubic  yards  giving  a  return  of 
$17,526.61.  These  quantities  of  gravel  were  determined  by  survey  by 
I\Ir.  llren.  This  is  at  the  rate  of  13.88  cents  for  top  gravel  and  81.5 
cents  for  bottom  gravel,  and  23.4  cents  average  for  the  whole  bank. 

Rate  of  Work  Possible. 

2000  M.  I.  of  water  are  available  for  a  season  of  about  150  days  and 
after  that  500  M.  I.  for  another  100  days. 

150  X  2000=300,000  M.  I.  D. 
100  X    500=  50,000  M.  I.  D. 


Total 350,000  M.  I.  D. 

At  a  duty  of  1  to  1^  cubic  yards  per  M.  I.  D.  this  gives  350,000  to 
525,000  cubic  yards  of  gravel  for  the  season.  At  18  cents  per  cubic 
yard  this  would  yield  from  $63,000  to  $94,500. 

Dutch  Flat. 

The  channel  from  Liberty  Hill  crosses  Bear  River  to  Elmore  Hill 
and  Nary  Red.*  At  the  latter  place  hydraulic  M'ork  has  proceeded  in 
several  pits,  the  light  surface  gravel  has  been  washed  off,  and  some  of 
tlie  heavy  gravel  below  it,  exposing  slate  bedrock.  The  bank  lias  been 
drifted.  At  Elmore  Hill  onlj^  the  light  upper  gravel  has  been  washed 
off.  This  hill  is  a  direct  continuation  of  the  channel  which  can  be 
seen  to  cross  Bear  River  from  Liberty  Hill;  from  Elmore  Hill  it 
crosses  Little  Bear  River  and  is  seen  on  the  opposite  bank  in  the 
Polar  Star  Pit  and  so  it  passes  on  to  Dutch  Flat.  All  this  area  on  the 
Dutch  Flat  Side  (or  south  side)  of  Bear  River  would  have  to  purchase 
water  unless  some  new  source  of  supply  could  be  developed. 

This  fact  coupled  with  the  heavy  nature  of  the  bottom  gravel  and 
its  cemented  character  makes  future  operations  doubtful. 

Polar  Star. 

This  mine  worked  down  to  bedrock,  as  did  the  Southern  Cross  in 
one  of  its  pits.  The  bottom  gravel  is  60  to  90  feet  thick  and  is  glacial, 
with  large  boulders  and  strongly  cemented  near  the  bedrock.  Some 
of  the  boulders  are  over  10  feet  in  diameter.  Figures  given  by  W.  H. 
Pettee  showed  that  the  top  gravel  yielded  11  cents,  (Whitney  p.  425). 
W.  Nichols  who  owned  and  operated  the  Polar  Star  and  Southern 
Cross  up  to  and  during  the  trouble  with  injunctions,  figures  that  this 
gravel  yielded  25  cents  after  having  been  drifted,  the  bottom  portion 
yielding  40  cents. 

The  water  used  in  the  last  work  done  here  was  purchased  from  the 
Pacific  Gas  and  Electric  Company's  ditch  and  cost  10  cents  per 
IM.  I.  D.  It  is  an  open  question  whether  this  heavy  bouldery  cemented 
gravel  would  pay  to  work  under  present  day  conditions  with  water  at 
this  price.  When  washing  heavy  material  the  water  duty  is  low, 
and  after  blasting  the  cemented   gravel,  an  economical  method  of 

*Nary  Red  means  no  red,  the  gravel  being  characterized  by  white  quartz  which  is 
now  shipped  to  bricliworks  and  sometimes  to  smelters  as  a  pure  silica  flux,  about 
SS%  SiO,. 
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handling  heavy  boulders  would  be  required.  The  mine  should  be 
credited  with  stacking  this  heavy  material  in  the  mine  pit  if  a  charge 
per  cubic  yard  is  made  for  impounding  debris. 

Southern  Cross  and  Franklin. 

Tlie  Southern  Cross  Mine  exhibits  heavy  glacial  gravel  in  one  pit 
wliere  worked  to  bedrock.  Elsewhere  on  this  mine  and  in  the  Frank- 
lin, the  old  miners  washed  the  lighter  top  gravel  and  left  the  heavy 
cemented  bottom  gravel.  There  is  some  of  this  lighter  gravel  avail- 
able here,  and  in  adjoining  ground. 

Dutch  Flat. 

After  this  Libert.v  Hill  channel  runs  past  the  town  of  Dutcli  Flat, 
it  .joins  tlie  main  Blue  Lead,  a  little  south  of  the  town.  The  Blue 
Lead  or  big  channel  comes  from  Gold  Run,  crosses  the  railway  and 
swings  to  the  west  past  the  town,  crosses  the  Bear  River,  passing  on  to 
Little  York.  From  here  it  crosses  Steep  Hollow,  passes  on  to  You 
Bet,  and  Red  Dog,  then  crosses  the  Greenhorn  and  continues  through 
Hunts  Hill  and  Quaker  Hill.  All  these  gravels  eventually  find  their 
way  down  Bear  River  if  hydraiilicked. 

Most  of  the  top  gravel  has  been  washed  off  at  Dutch  Flat;  Lind- 
gren  (writing  in  1911)  savs,  90,000,000  cubic  vards  of  it  and  Turner 
(in  1891)  in  Doc.  267  says  105,000,000  cubic  yards. 

The  area  of  gravel  exposed  is  large.  To  estimate  the  yardage 
remaining,  the  central  portion  or  main  run  of  the  channel  was  calcu- 
lated and  found  to  have  an  area  of  approximately  647,100  square 
j'ards,  omitting  some  rim  ground,  and  the  area  that  the  town 
occupies. 

According  to  the  positions  of  bedrock  exposed  by  shafts  and 
drifts,  the  depth  of  gravel  on  this  area  varies  from  130  feet  in  the 
Southern  Cross  Pit  to  200  feet  on  the  main  run  of  the  Blue  Lead,  and 
is  supposed  to  be  250  feet  or  more  at  the  railroad.  From  this  I 
calculate  that  34,573,0.00  cubic  yards  of  gravel  remain.  Information 
concerning  the  position  of  bedrock  is  meagre  however,  and  some 
factor  of  safety  is  desirable.  There  is  no  evidence  of  faulting  on  the 
Blue  Lead  and  the  worst  that  could  happen  would  be  for  the  shape 
of  channel  to  change  from  the  flat  contour  that  it  exhibits  near  Bear 
River  and  at  Gold  Run,  and  assume  a  steeply  sloping  V  shape.  This 
is  unlikely,  but  the  effect  would  be  to  halve  the  quantity  and  give 
onlv  17,286,000  cubic  vards.  I  therefore  conclude  that  there  is  from 
17,000,000  to  34,000,000  cubic  yards  of  gravel  on  this  ground. 

These  figures  show  that  there  is  a  problem  worthy  of  attack,  viz : — 
the  beneficiation  of  this  large  volume  of  gravel. 

Information  concerning  its  gold  contents  between  Dutch  Flat  and 
the  railroad  is  meagre,  but  Lindgren  (p.  144)  says  all  this  ground 
was  drifted.  Whether  it  can  be  worked  at  a  profit  cannot  be  told 
without  further  information.  There  is,  however,  a  large  amount  of 
top  gravel  that  would  be  easv  to  wash.  In  the  table  of  available 
gravel,  17,286,000  to  34,573,000  of  bottom  gravel  at  Dutch  Flat  is 
included  tentatively. 
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Christmas  Hill  and  Little  York. 

Christmas  Hill  is  a  coutiuuation  of  the  Little  York  gravel.  It  is 
also  known  as  tlie  Baltimore  Placer.  The  gravel  is  small  and  easily 
washed  giving  a  duty  of  4  to  5  cubic  yards  per  miner's  inch.  It  is 
reputed  to  yield  9  to  10  cents  per  cubic  yard  giving  $200  per  day 
regularly  when  working  with  500  miner's  inches.  An  entry  in  the 
old  accounts*  showed  that  two  months  work  in  March  and  May  1877 
produced  $7,984.86  when  using  500  M.  I.  from  Bear  River  ditch.  The 
yardage  moved  would  be  approximately: 

500  X  4|  s  2  months  x  26  days  per  month  =  11,700  cubic  yards. 
The  yield  is  therefore  equivalent  to  about  6.8  cents  per  cubic  yard. 
The  gravel  remaining  on  the  top  bank  contains  440,000  cubic  yards 
bj'  .survey,  and  there  is  a  lower  bank  not  surveyed. 

"in  the"l881  Report  (Ex.  Doe.  98,  p.  108)  the  gravel  for  these  areas 
was  given  as  1,089,000  cubic  yards. 

In  the  1891  Report  (Ex.  Doc.  267,  p.  85)  Little  York  is  credited 
with  1,600,000  and  Christmas  Hill  with  1,500,000,  a  total  of  3,100,- 
000  cubic  yards.  The  owner  claims  a  mucli  larger  amount  than  this 
on  Little  Y'ork  alone.  There  is  the  gravel  occupied  by  the  ruins  of  the 
old  town,  and  this  bank  continues  down  the  side  of  the  channel.  The 
bottom  gravel  is  cemented,  particularly  the  lower  20  feet.  The  top 
firravel  is  said  to  carrv  8  to  10  cents  and  the  cemented  bottom  gravel 
20  cents. 

Little  York. 

Tliis  company's  patent  of  1872  included  the  Liberty  Hill,  Christ- 
mas Hill  and  Little  York  mines. 

Tlie  following  bullion  figures  were  taken  bj*  me  from  bullion 
certificates  and  accounts  of  the  old  Little  Y'^ork  Water  and  Mining 
Company,  in  the  po.ssession  of  Mr.  W.  Maguire  of  Nevada  Cit.v. 

April  21,  1873,  to  April,  1874,  and  then  to  Sept.. 

1874,  certificates,  totalled $96,228.81 

Sept.,  1874,  to  Dec,  1875— certificates  totalled--     71,191.78 


Total  from  April,  1873,  to  Dec,  1875 $167,420.59 

The  new  company  transferred  its  office  to  San  Francisco,  330  Pine 
Street,  and  all  records  there  were  burned  in  the  fire  of  1906. 

Water  Rights. 

1400  M.  1.  for  6  months,  there  being  about  26  pii)ing  days  in  tlie 
month.  The  yardage  treated  for  the  season  with  a  duty  of  2  yards 
per  M.  I.  D.  would  be : 

1400  X  2  x  6  X  26=435,800. 

The  29  months  during  which  the  above  bullion  was  obtained  would 
enable  the  following  yardage  to  be  washed : 

29 

—  X  436,800  =  1,055,600  cubic  vards 

12 
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A  yield  of  $167,420.59  would  be  at  the  rate  of  15.8  cents  per  cubic 
yard,  with  a  duty  of  2  yards  per  miner's  inch.  The  bottom 
gravel  is  strongly  cemented,  but  the  middle  and  top  gravel  is  easy 
to  wash. 

Rate  of  Work  and   Yield    Expected. 

Using  75,000  M.  I.  D.  from  the  Bear  River  Ditch  or  Maguire  Ditcli 
and-  averaging  the  duty  between  the  upper  and  lower  gravel  at  2 
cubic  yards  per  M.  I.  D.  there  would  be  150,000  cubic  yards  moved. 
At  15  cents  this  would  yield  $22,500  for  the  season. 

You  Bet  District. 

Between  Steep  Hollow  and  Greenhorn,  both  tributaries  of  Bear 
River,  the  channel  has  been  worked  by  mines  famous  in  the  eaidy 
days  of  hydraulic  mining,  Brown's  Hill,  Niece  &  West,  "Walloupa, 
Nevada  Hydraulic,  You  Bet,  Red  Dog,  Husseys  and  Chalk  Bluff. 
These  are  now  consolidated  under  one  ownership.  Some  excellent 
gravel  remains,  and  work  has  proceeded  at  various  times  since  the 
injunctions  took  effect.  If  the  debris  were  tajjen  care  of  by  a  dam, 
this  property  would  pay  to  work. 

Mr.  William  M.  Strong,  mining  engineer  of  Denver,  Colorado, 
examined  tlie  gravels  in  June  1915  and  reported  20,000,000  cubic 
yards  of  gravel  that  will  yield  10  to  15  cents  per  cubic  yard.  About 
7,500,000  cubic  yards  would  be  discharged  into  the  Greenhorn  and 
the  other  12,500,000  into  Steep  Hollow.  Mr.  Strong's  estimate  of  the 
value  of  the  gravel  is  based  upon  his  own  sampling  and  upon  past 
returns  from  the  mines.  If  the  opinions  of  miners  that  have  worked 
in  this  district  may  be  expressed,  this  estimate  of  10  to  15  cents  is 
below  what  is  expected  by  them.  When  hydraulic  work  was  in  full 
swing,  there  was  difficulty  in  securing  grade  for  sluiceboxes,  because 
the  beds  of  these  two  rivers  filled  with  debris  until  the  outfall  of 
the  boxes  were  chocked.  Both  rivers  from  which  water  is  obtained 
are  short,  their  drainage  areas  being:  Greenhorn  74  square  miles 
and  Steep  Hollow  17|  square  miles. 

The  small  sizes  of  these  areas  are  partly  compensated  for  by  good 
rainfall  in  the  higher  part  of  the  basin.  Additional  water  might  be 
brought  from  the  South  Yuba  by  a  ditch  that  formerly  brought 
water  down  the  Chalk  Bluff  Ridge. 

Concerning  the  Red  Dog  section  of  this  property  Mr.  Strong 
reported  that  under  the  conditions  of  1915  (necessitating  impound- 
ing by  their  own  dam)  there  was  3,000,000  cubic  yards  available. 
26  rocker  samples  of  this  averaged  25.8  cents  per  cubic  yard,  and 
the  cost  of  working  he  estimated  at  10  to  15  cents. 

Mr.  F.  A.  Goodale  was  in  charge  of  the  You  Bet  property  from 
1915  to  1920.  He  says  that  of  the  2 J-  miles  of  channel  there"  is  still 
f  mile  that  is  untouched,  neither  liydraulicked  nor  drifted.  In  the 
last  operations  at  Brown's  Hill,  about  45,000  cubic  yards  was  washed 
and  in-oduced  $10,000,  a  little  over  20  cents  per  cubic  yard.  At  the 
Red  Dog  60,000  cubic  yards  produced  less  than  $10,000,  but  panning 
tests  indicate  25  cent  value.  He  considers  15  cents  a  safe  estimate 
here.  The  Nevada  Tunnel  mine  stopped  in  1918  for  lack  of  grade, 
30  feet  being  required  to  give  elevation  in  the  sluices.    This  he  esti- 
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mates  as  20  cent  gravel,  and  15  cents  may  safely  be  calculated  on. 
Summing  up  he  says  that  there  is  from  12,000,000"  to  24,000,000  cubic 
yards  of  15  to  17  cent  gravel  that  can  be  washed  if  a  debris  dam  is 
provided. 

Mr.  n.  B.  Adsit  reported  in  1909  that  this  gravel  would  average 
25  cents  per  cubic  yard  for  a  width  of  500  feet  and  a  depth  of  25 
feet  all  along  the  channel.  This  value  was  determined  from  panning 
tests  and  previous  records. 

Rate  of  Work  Possible. 

Water  is  brought  in  by  three  ditches,  the  English  Ditch  from  Steep 
Hollow,  capacity  1400  *M.  I.;  the  Irish  Ditch  from  North  Fork  of 
Steep  Hollow,  capacity  1400  M.  I. ;  and  the  Stehr  Ditch  from  Little 
Greenhorn,  capacity  1000  M.  I.  This  is  a  total  capacity  of  3800 
miner's  inches  and  would  give  a  large  output  if  the  ditches  could 
be  kept  full. 

The  catchment  areas  of  these  streams  is  small  and  the  water 
season  would  not  last  long  after  the  rains  stopped.  A  season  of  at 
least  100  days  should  be  obtained,  as  the  rainfall  in  this  district  is 
over  45  inches.  This  would  give  380,000  M.  I.  D.  for  the  rainy 
season,  after  which  some  work  could  proceed  on  a  smaller  scale 
diiBcult  to  estimate.  One  of  these  mines,  the  Nevada  Hydraulic 
used  420,500  M.  I.  D.  in  1880.  380,000  at  a  duty  of  1|  gives  a  yard- 
age of  570,000  and  at  15  cents  this  yields  $85,550.  If  grade  can  be 
maintained  in  the  sluices,  particularly  at  the  Nevada  Mine,  these  figures 
will  be  exceeded  without  difficulty. 

Hunt's  Hill,  Quaker  Hill,  and  Buckeye  Hill. 

When  the  channel  crosses  Greenhorn  River  it  continues  northward 
to  Scott's  Flat  on  Deer  Creek.  IMines  were  ■worked  between  these 
rivers  at  Hunt's  Hill  (formerly  called  Gouge  Eye)  and  northeast  of 
this,  at  Quaker  Hill.  From  Hunt's  Hill  the  gravel  also  passes  north 
under  the  lava  and  tuffs  that  cap  the  ridge  emerging  at  Scott's 
Flat.     This  is  on  Deer  Creek,  a  tributary  of  the  South  Yuba. 

Opposite  Hunt's  Hill,  on  the  other  bank  of  the  Greenliorn  is  Buck- 
eye Hill  which  is  only  bench  gravel  and  almost  all  of  it  removed.* 
Hunt's  Hill  and  Quaker  Hill  both  discharge  into  the  Greenhorn, 
thence  into  Bear  River.  Quaker  Hill  gravels  are  described  by  Lind- 
gren  as  being  nearlv  600  feet  deep  in  the  centre  of  the  channel ; 
35,000,000  cubic  vards  worked  off  and  140,000.000  remaining.  Tur- 
ner in  Ex.  Doc.  267  says  35.000,000  worked,  and  from  50,000,000  to 
90,000,000  remaining,  but  (p.  92)  "unavailable  for  the  greater  part 
by  lack  of  grade  for  the  sluices."  This  difficulty  prevents  the  richer 
deep  gravels  from  being  worked  without  elevators,  but  a  shaft  was 
sunk  and  some  drifting  done.  The  banks  of  the  hydraulic  pit  have 
been  worked  in  imder  the  tuffs  and  andesitic  material  that  covers 
the  gravels.  Considering  all  these  tilings,  the  enormous  amount  of 
gravel  recorded  at  Quaker  Hill  nuist  he  regarded  as  unavailable  for 
hydraulic  working  under  jiresent  conditions.  Mr.  Geo.  C.  Sargent 
who  had  the  records  of  Quaker  Hill,  lost  them  in  the  San  Francisco 

•See  Lindgren,  p.  144,  and  Turner,  in  Ex.  Doc.  267,  p.  92. 
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fire  of  1906.    "W.  H.  Pettee  estimated  the  upper  gravels  here  as  carry- 
ing 6.6  cents  per  cubic  yard.* 

Hunt's  Hill. 

Hunt's  Hill  gravel  is  continuous  with  that  of  Quaker  Hill  but  a 
ridge  of  tuffs  and  andesite  separates  the  mining  pits. 

Hunt's  Hill  workings  are  close  to  the  river  and  bedrock  is  high 
enough  to  enable  work  to  proceed  without  elevators.  The  bottom  40 
or  50  feet  of  gravel  is  cemented,  some  of  it  strongly,  and  stamp  mills 
were  the  rule  for  treating  it.** 

Turner  (Ex.  Doc.  267.  p.  85)  estimated  that  6,750,000  cubic  yards 
had  been  removed  and  4.000.000  to  5,000,000  was  still  available. 
Most  of  this  is  cemented  bottom  gravel  similar  to  that  at  You  Bet 
and  Red  Dog,  but  there  is  also  some  light  top  gravel. 

The  water  used  at  Hunt's  Hill  and  Quaker  Hill  came  from  two 
ditches,  the  Union  Ditch  and  Jacob  and  Sargents.  The  latter  came 
from  Greenhorn  Creek,  Whitney,  p.  424  says  Greenhorn  Creek  sup- 
plies 800  miner's  inches  per  day  for  9  months  to  the  Quaker  Hill 
Mine. 

i\Ir.  W.  Maguire  estimates  that  the  two  ditches  supplied  1000  to 
1200  miner's  inches  for  a  season  of  150  davs.  Jacobs  and  Sargeant 
used  54,000  M.  I.  D.  in  1880,  according  to  Ex.  Doc.  No.  76.  This 
small  quantity  of  water  with  a  duty  of  2  would  give  108,000  cubic 
vards  for  the  season.  At  15  cents  per  cubic  vard  this  would  yield 
$16,200.  ' 

Summary  of  Bear   River  Grounds. 

This  district  is  hampered  by  lack  of  water  and  sometimes  lack  of 
grade  for  .sluice  boxes  preventing  work  upon  most  promising  gravels. 
Tlie  table  therefore  shows  a  large  aggregate  amount  of  gravel  but  a 
very  small  production  from  it. 

Additional  Water  Supply. 

The  Cascade  Ditch  of  the  Nevada  Irrigation  District  brings  water 
to  the  old  town  of  Quaker  Hill  at  an  elevation  of  about  3300  feet. 
The  supply  of  water  from  this  ditch  affords  hope  of  working  more 
gravel  at  Hunt's  Hill  and  at  You  Bet  or  Red  Dog. 

•See  Whitney,  p.  425. 

••Mr.  Thos.  Brady  at  Tou  Bet  recalls  stamp  mills  being  used  at  the  following 
claims:  Slallorv  Bros.,  Hayward;  Couzzen  Bros.,  at  Nevada  Mine;  Judge  Barker, 
Old  Red  Dog.  Bunker  Hill  (Brady's  Mine).  Turners  (at  Hunt's  Hill),  Carny  and 
iluodspeed  (where  Chinese  worked  later  at  Hunter  Hill),  Sargent  &  Jacobs  (at 
guaker  Hill). 
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Grax^els  of  the  South  and  Middle  Forks  of  Yuba  Kiver. 

Estimates  of  Gravels  on  South  Yuba  and  Middle  Yuba  Rivers— Quantities  in  Millions  of  Cubic  Yards. 


. 

Whitney 

MendeU 

Board  of 
Engineers 

U.  S.  G.  S. 

Engineer 

(Pettee) 

(Larson) 
Ex.  Doc  No.  98 

(Turner) 
El  Doc.  No.  267 

Lindgren 
Prof.  Paper  73 

Year.... 

1879 

1881 

1891 

1911 

1926 

South  Yuba: 

700 

No  estimate 

63 
110 

40 
15 
3 

30  to  60 

130 
Probably  130 

Over  50 

Lake  City.. 

Last  Chance,  Porter  and  Brock- 

Relief  Hffl. 

No  estimate 

15 

Orer  3 

Blue  Tent  and  Sailor  Flat.. 

4.84 
1 

1 

90 

2 

GriolyHill 

Omega 

20 

40 

1 

24 

Alpha 

Totals  for  South  Yuba.. 

283  to  313 

400 

Over  94 

Middle  Yuba: 

San  Juan  and  part  of  American 
Mine 

2.5 
33 
96 

1.5 

14  2 

(ha  «2 

Wolsey  Flat... 

Moore's  I1at,0rleanE  Flat  and  Snow 
Point).  .. 

Doabtfol 

Totals  for  Middle  Yuba 

147.2 

Ova- 442 

Rale  of  Work  Expected  on  South  Yuba  and  Middle  Yuba  Rivers  and  Productran  for  Hrsl  20  Years. 


Mine 

MJ.D. 
available 

Doty 

Per  annum 

For  twenty  years 

Yardage 

Tie!d 

Yardage 

TieM 

South  Yuba: 
Bloomfield  Hydraulic  and  Lake  aty. 

650,000 
15.000 
120.000 
145,600 
358,000 

4 
2 

3H 
3 

2.600,000 

30.000 

420.000 

145.600 

1.074.000 

Sot  benefit 

1260.000 

4.500 

37.800 

47.320 

139.620 

ed  by  a  dam 

52,000.000 
600.000 
8.400.000 
2.912.000 
21.480.000 
at  Jones  Bar 

$5,200,000 
90.000 

Relief  HiU 

756.000 

M6.400 

2,792,400 

1,288,600 
650,000 

4 

4,269,600 
2.600.000 

$489,240 
{260.000 

85,392,000 
52.000,000 

$9,784,800 

Middle  Yuba: 
Badger  HiU  or  North  Columbia  Dis- 

$5,200,000 

South 

Totals  for  Middle  and 

1938,600 

6.869,600 

J749,240 

137,392,000 

$  14,984.800 
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BclwLH'ii  Ijic'so  two  rivers  lies  the  largest  body  of  gold  bearing 
gravel  capable  of  being  worked  by  liydraulic  methods.  It  extends 
from  Badger  Hill  to  North  Bloomfield,  a  distance  of  9  miles.  At  the 
western  end  near  Badger  Hill  tlie  top  soil  and  gravel  was  washed 
away  from  an  area  approximately  four  miles  long  and  i  to  1  j  miles 
wide.  This  area  extends  from  Badger  Hill  and  Paterson  to  where 
Spring  Creek  crosses  the  deposit  about  a  mile  to  tlie  east  of  North 
Columbia  or  Columbia  Hill.* 

From  Spring  Creek  the  gravel  continues  eastward  covered  by 
trees  and  undergrowth  for  about  a  mile  when  we  find  the  hydraulic 
workings  of  the  Union  Mine.  To  the"east  of  this  the  gravel  con- 
tinues untouched  through  Lake  City  where  it  passes  under  an  ande- 
sitic  cover  forming  a  ridge  400  feet  high.  About  3  miles  from  Spring 
Creek  we  reach  the  western  bank  of  the  hydraulic  pit  of  the  Bloom- 
tield  Hydraulic  Mine  (also  known  as  the  Malakoff  Mine).  In  trav- 
ersing this  pit  and  the  gravel  at  the  far  east  end  we  travel  another 
2  miles  before  the  gravel  disappears  under  a  cover  of  audesitic 
tuffs,  lavas  and  breccia. 

This  brief  description  covers  a  gravel  channel  9  miles  long  and  ^ 
to  IJ  miles  wide,  which  contains  over  800,000,000  cubic  yards  of 
gravel,  eomi)uted  from  reliable  survey  data. 

This  enormous  body  of  gravel  was  formed  by  several  big  rivers 
that  .joined  each  other  in  the  course  of  the  9  miles.  One  came  from 
the  east  and  flowed  west  through  Snow  Point,  Orleans,  Moore's 
Plat  and  Derbec  to  North  Bloomfield  and  so  on  down  the  big  chan- 
nel already  described.  Another  flowed  west  through  Omega  and 
Alpha,  then  Relief  Hill  and  on  to  Bloomfield  and  Malakoff  and  down 
the  main  channel  described.  A  much  larger  river  flowed  north ;  it 
started  from  Michigan  Bluff,  passed  through  Forest  Hill,  Yankee 
Jim  to  Iowa  Hill  across  to  Indiana  Hill  and  througli  Gold  Run  to 
Dutcli  Flat.  Here  it  was  joined  by  the  Liberty  Hill  stream  com- 
ing west,  then  on  to  Little  York,  You  Bet  and  Red  Dog,  Hunt's  Hill 
and  Quaker  Hill  to  Scotts  Plat.  Prom  here  it  continued  north  but 
is  covered  by  andesite  and  is  found  again  at  Sailor  Plat  and  Blue 
Tent  after  which  it  crosses  the  course  of  the  present  South  Yuba 
River  to  Grizzly  Hill  and  .joined  the  big  channel  at  Spring  Creek. 
Having  combined  their  forces  these  rivers  travelled  as  one  big 
stream  through  the  Columbia  Ilill  area.  Top  gravel  has  been 
removed  by  mining  from  here  down  to  Badger  Hill.  Further  west 
the  gravel  was  found  and  mined  at  North  San  Juan,  Sebastopol, 
Sweetland,  Birchville  and  French  Corral,  and  again  lower  down 
the  river  at  Smartsville.  Most  of  the  gravel  at  and  below  North  San 
Juan  has  been  worked  but  there  are  some  banks  that  may  be  profit- 
able if  dams  could  be  arranged  and  particularly  at  Smartsville  and 
vicinity,  whei-e  there  is  a  large  quantity  of  gravel  which  paid  well 
in  former  times.     The  latter,  however,  lies  below  the  damsite  at  the 

i„,.*?i'"^^^^  '^■°-  "?-™es  are  interchangeable;  the  post  office  is  called  North  Columbia 
but  the  town  is  known  as  Columbia  Hill,  which  leads  to  confusion  until  the  visitor 

«"t°le;renrr^Tef  ersrot' thfs':"''^'  '^^'"'^'^"*'  ^^  °'''  "^'^  ^'^°"  '^"'"""-'^  «'"  -  - 
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Narrows,  and  at  this  place  the  Yuba  leaves  the  Rocky  gorge  and 
widens  into  a  broad  stream  that  is  difficult  to  dam. 

The  origin  or  formation  of  these  gravels  was  interpreted  in  this 
way  by  early  miners,  the  channels  of  each  district  being  studied 
carefully  as  their  drift  mine  workings  show.  River  action,  glacial 
action  and  sea  beach  action  each  had  their  advocates.  "We  now 
know  that  glacial  action  was  chiefly  responsible  for  carving  these 
valleys  in  slate  and  other  bed  rocks,  often  leaving  remarkable  evi- 
dence of  ice  action.  Glacial  gravel  and  morainal  material  frequently 
occupies  the  bottom  of  the  trough ;  above  this  is  found  heavy  river 
gravel  and  finer  gravels,  with  sandy  layers  at  times.  Still  higher  are 
finer  gravels,  sands,  tuiJs  and  sometimes  clays. 

Geologists  and  others  accustomed  to  record  their  observations  in 
permanent  form  were  attracted  to  these  famous  gold  fields  and  we 
have  Prof.  T.  D.  "Whitnev's  records  of  the  examinations  and  data 
collected  by  Mr.  W.  A.  Goodyear  in  1871  and  by  Prof.  W.  H.  Pettee 
in  1879,  also  those  of  engineers  of  the  California  State  Mining 
Bureau,  notably  Henry  DeGroot  in  "Notes  on  Hydraulic  Mining," 
Report  for  1880;  Russell  L.  Dunn  in  "Drift  Mining  in  California," 
Report  for  1888,  VHI;  John  Hays  Hammond  in  "The  Auriferous 
Gravels  of  California"  in  the  Report  for  1889,  IX. 

Still  later,  the  U.  S.  Geological  Survey  assigned  to  ilr.  "Waldemar 
Lindgren  the  duty  of  studying  this  area  and  as  a  result  we  have  his 
professional  paper  No.  73  published  in  1911. 

Whitney's  Volume  and  Lindgren 's  Bulletin  are  both  out  of  print 
and  copies  should  be  guarded  with  care  by  those  lucky  enough  to 
possess  them. 

Geological  features  are  of  interest  in  enabling  the  reader  to  under- 
stand influences  drawn  from  data  gathered  at  the  mines.  All  gravels 
vary  in  their  gold  contents  on  or  near  the  bedrock  of  the  stream, 
but  the  main  bank  of  this  enormous  body  of  gravel  is  not  likely 
to  vary  much  in  its  gold  content  by  reason  of  the  averaging  of 
conditions  that  occur  in  the  deposition  of  so  large  a  mass  of  material. 

Mr.  W.  W.  Waggoner  of  Nevada  City,  consultant  to  many  gravel 
mines,  has  recorded  and  correlated  all  the  known  survey  data  relat- 
ing to  this  area  and  submitted  detailed  maps  which  he  made.  He 
mapped  the  elevations  of  bedrock  exposed  by  the  action  of  water- 
courses and  by  mining  drifts,  shafts,  drill  holes,  and  by  actual 
hydraulic  work.  In  this  way  he  produced  a  contour  map  of  the 
bedrock.  Having  the  contour  of  the  gravel  surface  and  also  of  the 
bedrock  that  lies  below  it,  the  quantity  of  gravel  may  be  calculated 
with  only  a  small  percentage  error.  Such  data  also  shows  the  shape 
of  the  deposit  and  makes  it  possible  to  determine  the  best  method 
of  attack. 

Consideration  of  Different  Methods  of  Working  This  Gravel. 

It  does  not  appear  to  be  possible  to  work  this  gravel  profitably 
by  any  method  other  than  that  of  hydraulicking.  The  good  values 
that  lie  in  the  lower  gravel  and  on  bedrock  cannot  be  recovered  by 
di-edging  as  the  depth  of  the  deposit  is  too  great — 150  to  300  feet. 
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The  largest  dredges  in  the  world  are  those  of  the  Natomas  Com- 
pany of  California  operating  near  Natoma,  and  those  of  the  Yuba 
Consolidated  Goldfields  at  Ilammonton  on  the  Yuba,  below  the  Nar- 
rows. The  Natoma  dredges  liave  buckets  of  15  cubic  feet  capacity 
and  dig  150,000  to  225,000  cubic  yards  per  month  and  operate  at  an 
average  cost  of  6i  cents  per  cubic  yard;*  those  of  the  Yuba  Con- 
solidated are  of  similar  size  and  operate  at  a  lower  cost  owing  to 
exceptionality  favorable  conditions.  These  enormous  dredges  do  not 
dig  deeper  than  86  feet,  and  values  in  this  86  feet  probably  will  not 
exceed  6  cents  per  cubic  yard.  The  gold  is  chiefly  in  the  bottom  layers 
and  the  gravel  is  150  feet  or  more  in  depth ;  therefore,  dredging  would 
not  pay,  as  the  richer  bottom  gravel  would  be  untouched.  A  i)lan 
to  dissolve  the  gold  from  the  gravel  as  it  lies  in  j)lace  using  cyanide 
as  a  solvent  might  be  feasible  but  would  be  .subject  to  percolation  diffi- 
culties caused  by  thin  layers  of  very  fine  sand  or  clay. 

On  the  other  hand  hydraulic  mining  is  a  positive  method  that 
enables  all  gold  to  be  cleaned  from  the  bedrock  and  the  crevices  in 
it,  and  the  operating  costs  are  the  lowest  of  any  method  of  handling 
gravel  and  extracting  its  gold  contents. 

The  costs  at  Bloomfield  averaged  4.53  cents  per  cubic  yard  for 
the  nine  year's  work.  Wages  are  higher  than  they  were  at  that 
time  and  supplies  are  more  co.stly,  also  water ;  but  making  due  allow- 
ance for  these  things  the  cost  for  the  actual  mining  of  such  gravel 
should  not  exceed  7  cents  according  to  engineers  of  the  River  Mines 
Company.  The  tigure  will  depend  upon  the  methods  adopted  to 
obtain  a  large  output  with  the  minimum  of  labor. 

Mr.  Waggoner  calculates  from  his  survey  data  that  the  area 
described  contains  886,600,000  cubic  yards  of  gravel.  Another  engi- 
neer using  the  same  data  but  calculating  by  his  own  method  reported 
891,000,000  cubic  yards.  In  1876,  while  mining  was  active  on  this 
area,  Mr.  J.  D.  Hague,  mining  engineer  of  New  York,  estimated  that 
4400  yards  length  along  the  channel  would  contain  nearly  300,000,- 
000  cubic  yards  of  gravel.  The  gold  contents  he  estimated  at  frm 
6  to  12  cents  per  cubic  yard,  but  this  value  was  not  determined  by 
sampling;  it  was  deduced  from  returns  obtained  from  mines  worl 
ing   along  this   ridge,   which   was   famous   as   the   'San   Juan   Ridge.' 

The  larger  area  that  we  are  considering  he  estimated  contained 
700,000,000  cubic  yards.  In  making  this  estimate  Hague  was  obliged 
to  assume  the  contour  of  bedrock  in  places  where  data  had  not  been 
obtained.  Subsequent  estimates  made  from  fuller  data  show  that  his 
a.ssumptions  were  justified. 

Quantity  of  'Workable'  Gravel. 

Mr.  Waggoner's  figure  of  886,600,000  cubic  yards  represents  the 
total  gravel  situated  so  that  it  would  be  possible  to  mine  it,  without 
consideration  of  ownership.  Tunnels  would  be  needed  from  the 
river  banks  to  enable  the  gravel  to  be  washed  down  sluices  with 
sufficient  "grade"  or  fall  to  give  the  water  good  transporting  power. 
Small  rim  gravels  in  remote  positions  were  left  out  of  account  in  the 
above  estimates. 


•See  Report  XXI  of  California  State  Mineralogist,  Jan.,  1925,  pp.  13  and  14. 
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Values  Contained. 

We  next  have  to  consider  whether  sufficient  gold  is  present  in  this 
gravel  to  enable  operations  to  pay.  Obviously  any  gravel  that  is 
of  too  low  grade  to  show  a  profit  must  be  deducted,  and  similarly, 
gravel  that  shows  too  lai-ge  a  percentage  of  clay  should  be 
left  out  of  account  since  clay  is  difficult  to  work  and  causes  losses  of 
gold  from  sluice  boxes.  Thick  bands  of  clay  or  barren  volcanic 
"tuffs"  or  of  sand  require  high  values  in  the  remainder  of  the  gravel 
to  give  an  average  for  the  whole  bank  that  will  be  profitable.  On 
this  account  the  eastern  bank  of  the  Malakoff  or  North  Bloomfield 
Mine  would  not  be  worked  under  the  proposals  now  made,  as  the 
average  values  are  too  low  to  paj-  under  the  new  conditions.  There 
are  two  layers  of  clay  each  over  20  feet  thick  and  there  is  also  con- 
siderable sandy  material.  This  eliminates  from  consideration  all 
the  gravel  at  the  eastern  end  of  the  pit  estimated  at  86,700,000  cubic 
yards  and  leaves  799,900,000  to  be  considered.  There  is  clay  an(' 
sand  at  the  western  end  of  this  area  at  Badger  Hill,  but  prospecting 
operations  indicate  that  gold  in  the  gravel  is  sufficient  to  sweeten  the 
average  up  to  10  cents.  The  general  average  from  the  western  bank 
of  the  Bloomfield  Hydraulic  or  ilalakoff  Pit  to  the  far  western  end 
at  Badger  Hill  is  expected  to  yield  from  9  to  12  cents  per  cubic  yard 
along  the  middle  of  the  channel. 

Rate  of  Work  Possible. 

At  this  point  it  is  well  to  call  attention  to  the  fact  that  this 
enormous  bulk  of  material  that  can  only  be  worked  at  a  moderate 
rate.  So  that  although  800,000,000  cubic  yards  is  available  it  will 
not  be  possible  to  work  more  than  one-eighth  of  it  in  the  first  20 
years  under  the  plan  now  proposed. 

The  water  available  for  work  by  the  River  Mines  Company  that 
owns  most  of  the  ground  is  about  1,300,000  miner's  inch  days  per 
season.  To  this  must  be  added  "way  water"  or  water  picked  up 
on  the  way  down  the  ridge.  Further  supplies  could  be  developed 
from  the  Middle  Yuba  but  would  require  considerable  capital.  This 
might  be  done  after  the  available  supplies  are  fully  utilized,  which 
would  take  several  years  to  accomplish,  but  for  the  first  20  years 
I  have  taken  an  average  of  1,300,000  M.  I.  D.  as  the  available  water 
supply.  With  the  best  methods  and  with  grades  of  4^  per  cent  in 
the  sluice  boxes,  a  dutj*  of  5  may  be  maintained  on  this  gravel,  but 
as  a  matter  of  caution,  4  has  been  used  for  these  estimates,  i.e.  4 
cubic  yards  of  gravel  washed  per  miner's  inch  dav  of  water. 

This  gives  1,300,000x4=5,200,000  cubic  yards  as  the  bulk  of 
material  that  could  be  washed  per  season.  At  this  rate  800,000,000 
cubic  yards  would  take  over  150  years  to  exhaust.  Therefore,  it 
is  no  use  to  talk  volublv  of  the  enormous  amount  available,  or  of  the 
$72,000,000  to  $96,000,000  in  gold  that  it  is  expected  to  produce. 
For  the  present  it  is  sufficient  to  make  plans  for  mining  a  portion 
of  this  area  with  the  facilities  that  are  within  reach,  calculating  for 
20  years  immediately  succeeding  the  erection  of  a  dam  at  the  Narrows, 
on  the  Main  Yuba.    The  plan  first  considered  required  3  dams,  one  on 
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the  Middle  Yuba  near  Freeman's  Bridge,  another  on  the  South  Yuba 
ji.^ar  Norton's  Canon  and  a  third  at  Shady  Creek,  (Jones  Bar), 
after  that  at  Norton's  Canon  has  been  ahnost  filled.  The  preliminary 
estimates  of  costs  given  in  Table  II,  page  16,  showed  that  this  plan 
was  far  too  costly. 

In  20  vears  it  would  be  possible  to  mine  104,000,000  cubic  yards 
and  produce  from  $9,360,000  to  .$12,480,000.  It  would  take  several 
vears  to  attain  this  rate  of  work.  The  ditches  and  flumes  at  the 
headwaters  carrv  about  5500  miner's  inches  and  would  have  to  be 
enlarged  to  carry  the  full  amount  of  water  available.*  Thus,  there 
would  be  a  period  of  several  years  during  which  work  would  be  on 
a  smaller  scale,  increasing  as  more  water  became  available  and  as 
the  hvdraulic  mine  pits  were  developed  to  utilize  it.  New  tunnels 
and  sluices  would  be  required  to  carry  the  gravel,  and  hydraulic  pits 
would  have  to  be  opened  at  the  heads  of  these  tunnels.  The  gravel 
mined  would  increase  until  it  exceeded  5,200,000  cubic  yards  per 
season.  The  total  for  20  years  would  probably  be  104,000,000  and 
the  gold  output  $10,400,000. 

Gravel  Available  and  Values  in  the  West  Bank  of  Bioomfield  Hydraulic  Mine. 

At  the  east  end  of  the  ground  described  we  have  the  mine  known 
as  the  Malakoff,  North  Bioomfield  or  Bioomfield  Hydraulic.  The 
latter  is  the  correct  name.  It  has  already  been  explained  that  it 
would  not  pay  to  work  the  eastern  end  of  this  pit  under  the  new 
conditions  because  of  clay  and  tuff  in  the  bank  of  gravel  which 
reduced  the  value  per  cubic  yard.  After  1878  all  mining  proceeded 
eastward  as  the  bedrock  rises  going  east,  and  the  western  bank  ran 
out  of  grade.  The  western  bank  was  washed  through  what  was 
known  as  No.  8  shaft  on  the  line  of  the  Humbug  Tunnel  and  the 
mine  is  called  No.  8  in  the  reports  of  Hamilton  Smith,  Jr.,  General 
]\Ianager  for  the  North  Bioomfield  Company.  This  tunnel  was  com- 
pleted in  1874  and  a  raise  put  up  to  surface.  The  gravel  was  washed 
tlirough  this,  mostly  surface  and  middle  gravel  for  the  first  year, 
next  year  a  little  bottom  gravel  as  well,  and  the  third  year  1876-77, 
bedrock  was  well  exposed  and  the  mine  was  worked  both  to  the  east 
and  west.  The  effect  of  the  richer  bottom  gravel  is  shown  by  the 
higher  returns.  Next  year  there  was  no  work  westwards  as  they  had 
run  out  of  grade.  In  1877  the  bottom  65  feet  of  gravel  was  washed 
separately  from  the  top  200  feet,  and  yardage  was  computed  from 
surveys  with  the  following  results  :** 

Top  gravel  1,591,730  cubic  yards  yielding  3.8  cents  per  cu.  yd. 

Bottom  gravel  702,200  cubic  yards  yielding  32.9  cents  per  cu.  yd. 

The  annual  reports  of  W.  Hamilton  Smith,  General  Manager  of  the 
North  Bioomfield  Company,  are  the  best  statistics  of  the  work  of  any 
companv  that  operated  on  a  river  leading  to  the  Grand  Valley  of 
California.  From  them  and  from  other  data  "Sir.  Waggoner  prepared 
the  following  table  which  shows  that  in  nine  years  26,619,571  cubic 
yards  yielded  $2,611,800.17  or  a  rate  of  9.81  cents  per  cubic  yard. 

•In  1876  Mr.  J.  D.  Hague  reported  that  1,500,000  M.I.D.  were  actuaUy  delivered 
to  mines  by  the  ditches  on  this  ridge. 
•♦See  Hydraulic  Mining  by  Bowie,  p.  74. 
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Statement  of  Yield  from  North  Bloomfield  Mine. 


M.I.D. 

water  used 

Duty, 

cubic  yards 

per 

M.I.D. 

Yard.igc 

Yield 

Ycir 

Value 

Per 

cubic  yard 

1875 

465.822 
786,200 
597,000 
796,499 
919,008 
945,550 
744,600 
988,250 
806,399 

•4.8 
•4.17 
•3.86 
•3.7 
t3.6 
t3.6 
t3.6 
t3.6 
t3.6 

2.235,946 
3,278,454 
2,304,420 
2,947,046 
3.308,429 
3,403,980 
2,680,560 
3,557,700 
2.903,036 

$  83,078  63 
200,366  54 
291,125  42 
311,276  70 
331,759  76 
287,924  18 
236,935  14 
386,146  23 
483,187  57 

JO  0272 

1876 

.0611 

1877 

.126 

1878.. 

.106 

1879 

.10 

1880 

.085 

1881 

1882. _ . 

.088 
.108 

1883-1884 _ 

.166 

7,049,328 

3.77 

26,619,571 

$2,611,800  17 

$0.0981 

•Determined  by  survey. 

tAssumed  approximately  same  as  previous  worlc. 
In  1881  mine  suspended  for  4  montlis  by  injunction. 

Last  line,  1883  to  1884,  is  to  February  1,  1884,  wlien  closed  by  permanent  injunction. 

During  1870-1874,  3.250,000  cubic  yards  of  top  and  side  gravel  were  washed  from  various  places  yielding  $96,700, 
makinfi  the  total  yield  $2,829,869.59  or  9.1  cents  per  cubic  yard. 


I'hoto  by  Arthur  Jarman. 

MALAKOFF,  OR  BLOOMFIELD  HYDRAULIC  MINE. 

Debris  from  this  mine  will  be  restrained  by  a  dam  at  the  Narrows  on  the 
main  Tuba.  This  mine  yielded  at  the  rate  of  9.8  cents  per  cubic  yard  for  nine 
years  before  injunctions  were  issued,  see  table  printed  above. 


The  low  returns  of  the  first  two  years  were  due  to  the  large  pro- 
portion of  top  gravel  washed  in  the  process  of  opening  the  pit.  The 
higher  return  of  the  third  year  shows  the  ei¥ect  of  including  bottom 
gravel  when  working  on  bedrock  both  east  and  west.  The  continu- 
ation of  this  gravel  westward  is  assured  and  the  estimates  of  quan- 
tity are  based  on  survey  data  recorded  by  Mr.  Waggoner. 

In  assigning  a  value  to  this  material  I  have  assumed  a  continuance 
of  the  value  9.8  cents  because  there  has  been  no  testing  by  prospect 
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shafts  to  the  west  of  this  bank.  If  there  had  been,  it  is  a  question 
wliether  the  results  M-onld  more  truly  represent  the  value  of  the  next 
fifty  millions  of  cubic  yards  that  it  is  intended  to  work  in  twenty 
years  than  the  yield  from  washing  26,600,00  cubic  yards.  As  a  matter 
of  precaution  new  ground  should  be  tested  by  washing  gravel  excavated 
from  test  pits  or  sampling  shafts.  In  this  case  no  sampling  has  been 
done  and  the  gravel  is  calculated  at  10  cents  in  estimating  the  output 
on  the  South  Yuba.  jMuch  rim  gravel  was  washed  in  former  work, 
but  even  so  the  values  obtained  averaged  9.1  cents  per  cubic  yard.  In 
future,  selective  mining  will  be  used,  operations  being  confined  to  the 
center  of  the  channel,  thus  leaving  low  grade  rim  gravels  untouched. 
Working  in  this  way  the  engineers  of  the  River  Mines  Company  expect 
yields  of  10  cents  per  cubic  yard. 

The  contour  of  the  bedrock  shown  by  Mr.  Waggoner  in  his  map  of 
this  ground  shows  a  slight  increase  in  grade  going  west  to  Lake  City. 
This,  together  with  the  .junction  of  a  channel  coming  in  from  the 
north,  would  favor  increase  in  values  as  the  work  on  this  bank  pro- 
ceeds westwards. 

Before  opening  the  Bloomtield  Mine,  four  prospect  shafts  were 
sunk  to  determine  the  position  of  the  channel,  and  1200  feet  of 
drifting  was  done  to  test  the  value  of  the  ground.  No  shafts  have 
been  sunk  to  prove  the  ground  that  it  is  proposed  to  work  to  the  west, 
but  the  run  of  the  channel  is  kno^\^^  because  of  drift  tunnels  and 
washing  that  has  uncovered  the  bedrock  at  several  places  between 
here  and  Lake  City.  Towards  the  north,  a  covering  of  andesite 
masks  the  surface  of  the  gravel,  but  it  has  been  eroded  through  at 
sufficient  places  to  allow  an  estimate  of  the  probable  gravel  available. 
The  gravel  behind  the  face  of  this  hydraulic  pit  is  deep  and  there 
is  over  50,000,000  cubic  yards  in  a  section  of  ground  examined  by  me, 
less  than  150  acres  in  area.  From  this  bank  to  Lake  City  if  the  "chan- 
nel maintains  the  same  shape  as  it  has  every  indication  of  doing,  the 
quantity  of  gravel  would  be  over  150,000,000  cubic  yards. 

Mr.  Waggoner  has  computed  it  as  172,000,000  to  195,000,000.  Prom 
the  main  pit  of  the  Bloomtield  Hydraulic  the  amount  excavated  was 
29.(100,000  as  given  in  Ex.  Doc.  267.  p.  84,  but  since  that  time  another 
11,000,000  was  worked  and  the  debris  was  stored  in  the  pit  itself, 
the  water  flowing  over  a  debris  dam  and  down  the  tunnel  to  Humbug- 
Creek.  The  pit  therefore  represents  an  excavation  of  40,000  000 
cubic  yards,  less  11,000.000  stored  in  it  and  the  50,000,000  cubic  yards 
of  new  gravel  mentioned  above  would  constitute  a  mine  greater  than 
that  already  excavated. 

The  Malakoff  shaft  was  sunk  to  bedrock  in  1922  and  for  a  depth 
of  110  feet  it  showed  71  cents  per  cubic  yard.  This  is  close  to 
the  bank  of  gravel  which  is  to  be  worked.  No.  1  shaft  was  sunk  207 
feet  and  the  l)ottom  135  feet  showed  41  cents  per  cubic  yard. 

Method   of  Attack. 

To  work  tliis  liloek  of  gravel  it  would  be  necessary  to  drive  a  new 
tunnid  4800  feet  long  in  a  northerly  direction  from  the  mouth  of  Hum- 
bug tunnel.  This  would  give  4^  per  cent  grade  to  the  bottom  of  the 
channel.  A  shorter  branch  tunnel  might  be  driven  from  the  present 
tunnel,  but  this  would  not  serve  for  long.     In  any  case  tunneling  is 
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necessary  to  enable  svstematic  mining  to  continue,  and  it  would  be 
done  vrliile  the  dam  is  being  built. 

Humbug  Creek  discharges  into  the  South  Tuba  about  1^  mUes 
above  the  damsite  called  Norton's  Caiion.  and  abo\it  15  miles  above 
the  damsite  at  Shady  Creek,  or  Jones  Bar.  Because  of  the  large 
amount  of  storage  needed  for  this  Lake  City-Bloomfield  gravel  the 
plan  iirst  contemplated  reciiiired  a  dam  at  Norton's  Canon  built  to  a 
height  of  290  feet,  giving  6S. 000.000  cubic  yards  of  storage  and  before 
20  years  elapsed  a  second  dam  wauld  have  been  needed  at  the  lower 
site  at  Jones  Bar.  Preliminary  estimates  from  surveys  in  1926  have 
shoAvn  that  storage  can  be  obtained  more  reasonably  at  the  Narrows  on 
the  Main  Yuba  Eiver.  see  Table  II,  page  16. 

A  study  of  the  contour  map  shows  that  it  would  be  feasible  to 
attack  other  portions  of  this  gravel  from  the  South  Tuba  side  if  sub- 
sequent developments  warrant  doing  so,  but  the  western  end  at  Badger 
HUl  would  be  attacked  from  the  ^kliddle  Tuba  side. 

Yield  Expected. 

Using  half  the  water  available  on  this  ridge.  650,000  M.  I.  D.,  a 
duty  of  4  would  give  2.600.000  cubic  yards  for  the  average  season's 
work.    This  at  10  cents  would  produce  -$2110.000. 

Other  Mines  in  the  Bloomfield-Lake  City  Area. 

In  addition  to  the  Bloomfield  there  were  several  other  diggings  or 
mines  that  produced  gold  from  this  vicinity  all  sending  their  debris 
TO  the  South  Tuba :  the  Brockmeyer.  Paine  diggings.  Sherwood  dig- 
gings, Dutch  Boys  diggings.  It  is  improbable  that  there  will  be 
enough  water  to  enable  these  diggings  to  be  worked  as  separate  con- 
cerns until  the  industry  has  had  time  to  establish  itself. 

Just  west  of  Lake  City,  and  about  2  miles  west  of  the  Bloomfield 
Hydraulic  Mine  is  the  Union  Hydraulic  Pit.  This  discharged  debris 
into  Spring  Creek,  which  empties  into  the  South  Tuba  about  five 
miles  below  Humbug  Creek.  Further  west  there  begins  a  continuous 
series  of  mine  pits  that  exteud  from  North  Columbia  to  Badger  Hill. 
The  first  of  these  was  known  as  the  Consolidated  Mine,  as  it  was  a 
consolidation  of  many  small  claims.  This  and  the  Union  Hydraulic 
both  drained  into  Spring  Creek  and  in  all  probability  future  working 
Avould  be  done  by  sending  the  debris  into  the  South  Tuba. 

other  Mines  That  Discharge  Into  the  South  Yuba. 

Sailor  Flat  axd  Blue  Text. 

An  euormous  quantity  has  been  worked  here,  estimated  at  15,000.- 
000  cubic  yards  (see  Doc.  267.  pp.  84  and  89")  and  a  very  large  amount 
remains,  given  as  30.000.000  to  60.000.000  cubic  yards  but  there  are 
many  reasons  which  combine  to  make  it  improbable  that  any  of  this 
will  be  touched  excejit  a  small  amount  of  bottom  gravel  on  the  Blue 
Tent  ground.  The  bedrock  dips  away  from  the  river  making  it 
difiicult  to  follow  up  with  rockcuts  and  drainage  tunnels  and  the  main 
banks  are  remarkable  in  showing  a  large  proportion  of  tuffs,  fine  sand 
and  grit  which  would  not  be  expected  to  be  gold  bearing.  This 
material  washed  easilv  giving  a  dutv  said  to  be  10  cubic  vards  to  the 
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miner's  inch  of  water.  The  proportion  of  true  hydraulic  gravel 
below  this  is  probably  small.  It  is  not  visible,  being  covered  by  slides 
of  material  from  above.  Work  had  already  been  carried  up  to  the 
cover  of  andesite  and  this  would  further  reduce  the  value  of  the 
returns. 

Larson's  estimate  for  the  gravel  workable  at  Sailor  Flat  is  4,840,- 
000  cubic  yards*  it  being  limited  to  this  amount  because  of  the  large 
amount  of  barren  material  in  the  banks. 

At  the  Blue  Tent  (Gopher  Hill  Pit)  there  is  some  bottom  gravel 
partly  occupied  by  the  ruins  of  the  old  town  and  this  looks  to  be  good 
hydraulic  gravel.  This  bank  varies  up  to  160  feet  high  and  contains 
over  2,000.000  cubic  yards.  Behind  this,  at  the  Enterprise  Mine  a 
considerable  amount  of  work  was  done  on  material  similar  to  that 
at  Sailor  Flat. 

W.  H.  Pettee  in  Whitney  (p.  414)  says  that  632,5.33  cubic  yards 
washed  in  1876-77  yielded  12.6  cents  per  cubic  yard  at  Gopher  Hill. 
In  1878,  .501,028  cubic  yards  yielded  14  cents  to  the  cubic  yard  at 
Gopher  Hill.  In  the  same  year  at  the  "Blue  Lead"  (same  company's 
groTind)  235,703  cubic  yards  yielded  7  cents  per  cubic  yard.  At  the 
Enterprise  pit  of  the  same  company  1.398,963  cubic  yards  of  fine  loose 
sandy  material  was  washed  in  1876-77  for  a  yield  of  2.06  cents  per 
cubic  yard,  barely  enough  to  cover  expenses. 

Relief  Hill. 

About  three  miles  east  of  North  .Bloomfield,  on  the  North  Bank  of 
the  South  Tuba,  is  Relief  Hill  where  6,000,000  cubic  yards  is  esti- 
mated as  having  been  washed  and  from  5,000,000  to  15,000,000  avail- 
able. Owners  of  ground  here  estimate  there  is  30,000,000  cubic  yards 
available  to  the  southwest  and  west  of  the  old  workings.  A  duty  of 
3  to  4  was  easily  obtained  as  there  was  plenty  of  grade.  There  are 
two  ditches  that  give  a  short  local  water  season  of  1200  miner's 
inches.  Some  extra  Avater  can  be  purchased  from  the  Bloomfield 
Company's  ditch.  Ex.  Doc.  No.  267.  p.  88,  says  that  the  Eureka  Lake 
Company's  holdings  here  did  not  jjay.  The  other  ground  was  worked 
for  many  years  by  a  group  of  miners  with  success,  though  the  returns 
are  not  known.  After  being  enjoined  they  continued  to  work  illegally 
from  time  to  time. 

After  injunctions  considerable  drifting  was  done.  Exact  returns 
are  not  known  but  are  reported  as  i^30,000  to  $40,000  per  year  (see 
Lindgren  p.  140).  The  gravel  appears  to  have  the  general  character 
of  that  at  Omega  and  at  Bloomfield,  and  should  produce  9  to  13  cents 
per  cubic  yard  where  not  drifted.  The  owners  expect  vei-y  much 
higher  results.  The  bulk  of  the  debris  could  he  retained  in  the 
canon  and  only  the  fines  need  be  sent  down  the  river. 

Rate  of  Work   Possible. 

1200  :\1.  I.  for  4  nioiitlis=;ibout  120.000  M.  L  D.  for  the  season. 
With  a  duty  of  31  this  would  treat  420.000  cubic  yards.  At  9  cents 
per  cubic  yard  this  would  yield  $37,800. 

If  results  equal  to  this  be  obtained,  this  ground  would  pay  for  the 
development  of  a  water  supply  to  prolong  the  season. 

*See  Ex.  Doc.  98,  pp.  108  and  109. 
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Washington. 

Four  miles  further  up  the  river  there  is  a  flat  of  unworked  secon- 
dary gravel  on  the  south  side  of  the  river,  which  is  being  prospected 
by  the  Washington  Mining  and  Development  Company.  There  is 
about  120  acres  covered  by  gravel  35  feet  deep  or  more.  This  has 
been  tested  by  four  shafts,  which  showed  from  8  to  18  feet  of  bouldery 
gravel  at  the  bottom,  and  ordinary  river  gravel  above.  The  latter 
carried  8  to  12  cents  per  cubic  yard  and  the  bouldery  gravel  was 
richer,  but  very  variable. 

When  drifting,  a  test  on  46  carloads  .showed  that  the  bottom  gravel 
carried  $1.42  per  cubic  yard  before  discarding  the  boulders.  69  car- 
loads from  another  portion  of  the  property  showed  $2.28  per  cubic 
yard.  A  shallow  gravel  like  this  can  be  hydraulicked  with  good 
profit,  but  being  alongside  the  river  a  dam  must  be  provided  on  the 
river  itself  at  some  place  lower  down  as  at  Norton's  Caiion.  The  com- 
pany has  water  rights  on  Scotchman's  Creek  and  a  ditch  that  conveys 
water  used  for  ground  sluicing.  This  can  readily  be  made  to  carry 
800  miner 's  inches. 

Rate  of  Work  and  Yield   Expected. 

800  X  26  X  7=145,600  M.  I.  D.  This  gives  145,600  cubic  yards  for 
the  season.  Half  of  this  at  15  cents  and  half  at  50  cents  would  give 
$47,320  for  the  season.  The  richer  gravel  on  the  l)edrock  and  the 
gold  from  crevices  in  the  bedrock  may  augment  this  figure  consider- 
ably, but  with  these  secondary  gravels  it  is  impossible  to  forecast 
what  may  be  obtained  owing  to  their  spotty  nature. 

Omega. 

This  mine  is  about  nine  miles  in  a  direct  line  east  of  North  Bloom- 
field  and  is  on  the  south  side  of  the  river.  From  it  can  be  seen  Alpha 
and  other  points  where  gravel  has  been  worked,  then  Relief  Hill  and 
behind  that,  Bloomfield,  these  places  marking  the  track  of  the  old 
river  that  laid  down  these  gravels.  Omega  is  well  known  as  having 
gravel  that  gave  good  profits,  it  being  easy  to  move  and  regular  in 
gold  contents,  averaging  13^  cents  for  the  whole  bank.  About  13,- 
000,000  cTibic  yards  have  been  mined  and  an  additional  24,000,000 
may  be  mined  before  the  overburden  of  andesite  will  give  trouble.  If 
the  gravel  maintains  its  previous  record  for  regularity  of  returns 
the  whole  of  this  will  pa.v  under  the  new  conditions.  The  company 
possesses  its  own  ditch  that  brings  5000  miner's  inches  from  the  South 
Yuba,  also  another  ditch  bringing  1200  miner's  inches  from  Diamond 
Creek.  The  latter  has  been  renewed  this  year  and  the  former  is  being 
repaired.  There  is  about  nine  miles  of  timber  fluming  (6  f t.  x  4  ft.) 
alongside  the  river  at  the  head  of  the  larger  ditch. 

5000  M.  I.  for  6  months  of  26  piping  days=780,000  M.  I.  D. 
1200  M.  I.  for  4  months  of  26  piping  days= 124,800  M.  I.  D. 


Total  water  for  season 904,800  M.  I.  D. 
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In  1880  these  ditches  supplied  a  total  of  35S.000  M.  I.  D.  With  a 
duty  of  3  this  would  treat  1,074,000  cubic  yards  for  the  season.  At 
13  cents  this  -n-ould  yield  $139,620.  These  are  the  figures  used  in 
Table  on  p.  71. 

This  rate  of  work  would  soon  be  attained  if  the  ditches  are  cleaned 
out  after  the  timber  fluming  has  been  repaired.  About  3  miles  of 
this  fiuming  was  repaired  this  summer  ready  to  hydraulic.  The  fig- 
ures indicate  that  the  rate  of  work  done  in  1880  may  be  exceeded. 

Mines  That  Would  Discharge  Into  the  Middle  Yuba. 

At  the  west  end  of  the  area  described  on  p.  72,  there  were  several 
mines  that  discharged  into  Shady  Creek  and  its  tributaries.  This 
creek  .ioins  the  South  Yuba  about  10  miles  below  Spring  Creek.  It 
has  not  suflaeient  fall  to  clear  itself  from  the  large  amount  of  debris 
discharged  into  it  and  this  very  materially  delayed  work  in  the  mines 
above. 

A  tunnel  12.000  feet  long  could  be  driven  to  tap  these  gravels  from 
the  South  Yuba  and  give  good  grade,  but  7,800  feet  of  driving  would 
do  the  same  work  from  Clrizzly  Creek,  a  tributary  of  Middle  Yuba. 
Two  shorter  tunnels  could  also  be  driven  from  Grizzly  Creek  to  tap 
the  Patterson  gravels.  Therefore,  a  dam  site  was  surveyed  near  Free- 
man's Bridge  on  the  Middle  Yuba  for  gravels  between  North  Colum- 
bia and  Paterson's  or  Badger  Hill. 

The  site  for  the  dam  is  a  good  one  and  gives  impounding  capacity 
more  reasonably  than  any  other  site  on  the  Middle  Yuba.  An 
alternative  site  was  examined  below  Emory  Ford  or  Emory  Flat.  A 
dam  there  would  catch  this  gravel  but  the  rock  at  the  site  is  heavily 
jointed.  Therefore,  it  is  preferable  to  go  four  miles  lower  down  to 
Freeman's  where  there  is  not  this  disadvantage,  and  where  storage 
would  be  developed  at  less  cost.* 

The  gravel  that  would  be  washed  from  this  western  end  was  form- 
erly worked  by  a  number  of  mines  known  as  the  Central.  Consoli- 
dated. Eureka  Lake,  Laird,  Farrel,  Western.  ilcCarty's,  Patterson, 
Badger  Hill. 

The  quantity  of  gravel  remaining  is  readily  calculated  from  the 
contours  of  the  gravel  surface  and  the  contours  of  the  bedrock  in 
which  it  lies. 

Leaving  rim  gravel  out  of  account  I  calculated  442,000,000  cubic 
yards  here  that  will  be  readily  accessible  when  tunnels  are  driven 
from  ririzzley  Creek,  ilr.  Waggoner  in  a  detailed  examination  esti- 
mated that  627.000,(100  cubic  yards  are  available.  Mr.  C.  H.  Munro 
indicates  that  attention  would  be  chiefly  directed  to  the  central  portion 
of  the  channel  that  he  estimates  contains  275,000,000  cubic  yards. 

The  srravel  already  worked  from  these  areas  was  top  gravel,  most 
of  it  light  and  not  of  great  value:  bedrock  has  not  been  reached, 
except  at  Badger  Hill.  Records  of  production  are  fragmentary  as 
there  has  been  no  obligation  imposed  on  owners  to  record  their 
returns. 

•  Written  before  estimates  of  costs  were  obtained  for  dams  on  these  sites  and 
before  agreement  was  reached  for  storage  in  the  proposed  dam  at  the  Narrows  on 
the  Main  Tuba  River. 
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Table  of  Yields. 

Mises 

Cubic  yards 

Value  per 
cuMcjird 

rield 

Year 

Coetof 
water  per 
MJ.D. 

William  Weigd 

4,320,800 
3,000,000 

$0.06toJ0.08 
.0133 

$345,663  10 
129,904  53 
(22,288) 

1865-1868 

{0  25 

.041 
.031 
.050 
.034 
.044 
.031 

1875 
1881 
18S1 
1881 
1884 
1884 

1,110,000 
1,922,000 
1,120,000 
1,970,000 
346,000 

35.776  72 
96,115  52 
38,645  30 
86,800  00 
10,700  00 

Laird  . 

Laird 

Totals 

13,788,800 

5743,605  17 

JO  0535 

The  table  of  yields  given  is  compiled  chiefly  from  data  given  in 
Mr.  Hague's  report.  This  shows  a  range  of  value  from  3.1  to  8  cents 
and  an  average  of  5.35.  This  was  top  gravel  easily  moved  like  that 
washed  at  Xorth  Bloomfield.  Dutch  Flat.  You  Bet  and  Gold  Run,  and 
similar  to  those  other  gravels  in  being  of  low  value. 

One  shaft  was  sunk  on  the  Consolidated  ground.  This  showed  a 
depth  of  237  feet  of  gravel  remaining  and  that  it  was  originally  500 
feet  deep.  Some  drifting  was  done  to  determine  the  run  of  the  chan- 
nel which  was  found  to  be  600  feet  wide  (see  Ex.  Doe.  267,  p.  88). 
The  values  from  this  work  are  not  on  record.  A  few  miles  further 
east  the  work  done  at  Xorth  Bloomtield  in  1887  showed  that  1,591,730 
cubic  yards  of  gravel  from  the  top  200  feet  on  the  mine  yielded  3.8 
cents  per  cubic  j'ard,  and  702.200  cubic  yards  from  the  bottom  65 
feet  yielded  32.9  cents  per  cubic  yard.  The  average  for  the  265  feet 
was  12.7  cents  per  cubic  yard. 

With  yields  of  from  3.1  to  8  cents  for  the  top  gravel  of  the  Colum- 
bia deposit  we  may  reasonably  expect  something  of  the  order  of  9 
to  12  cents  from  the  gravel  that  lies  below,  at  any  rate  in  the  central 
portion  of  the  627.000.0CO  cubic  yards  of  gravel  that  remains.  It  is 
well  to  recall  the  general  average  of  9.8  cents  obtained  from  26,000,000 
cubic  yards  mined  at  Bloomfield.  Before  work  is  commenced  on  this 
area  it  is  probable  that  several  trial  shafts  would  be  sunk  to  determine 
whether  one  portion  of  the  ground  is  appreciably  different  from  the 
rest.  The  expense  of  renovating  the  ditches  and  refitting  the  mines  and 
for  tunnelling  would  be  con.siderable  and  if  one  portion  of  the  gravel 
is  richer  than  the  rest  it  would  be  well  to  work  that  ground  as  early 
as  possible. 

Mr.  C.  H.  Muuro.  Consulting  Engineer  for  the  Eiver  Mines  Com- 
pany, who  has  had  extensive  experience  in  hydraulic  and  dredge 
mining,  has  made  a  careful  study  and  valuation  of  this  deposit 
between  Xorth  Bloomfield  and  Badger  Hill.  He  writes  as  follows 
under  dates  of  January  7  and  January  31,  1927 : 

"The  total  length  of  channel  considered  is  about  34.000  feet.  The  extensive  drill 
prospecting  work,  coupled  with  mining  operations,  indicates  IS. 000  feet  o£  channel, 
or  275.000,000  cubic  yards,  with  an  average  recovery  value  of  10.5c  per  cubic  yard, 
on  the  western  portion." 

"On  the  eastern,  or  North  Bloomfield  end.  5200  feet  of  channel  have  been  worked 
to  bedrock,  with  an  average  recovery  of  9.06c  for  29,870,000  cubic  yards.  Previous 
to  the  completion  of  the  North  Bloomfield  bedrock  tunnel  short  tunnels  were  run  at 
elevations   higher   than   the  bottom   of  the   channel  to   mine   off  the  top  gravels.      In 
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some  places  these  top  gravels  were  mined  to  a  width  of  4S00  feet.  A  large  area  of 
fowg?ade  ground  was  taken  from  the  north  and  south  nms  in  this  area,  wliich 
would  otherwise  not  have  been  mined  if  the  bedrock  tunnel  had  been  conipleted 
earlier  In  future  it  will  not  be  necessary  to  mine  to  the  width  as  shown  m  the 
North  Bloomfield  pit  but  bv  selective  mining  or  confining  the  operations  to  the  pay 
Channel  a  better  recovery  per  cubic  yard  should  be  obtained  than  was  secured  from 
the  former  mining  operation-^.  It  is,  therefore,  reasonable  to  assume  that  the 
Eastern  portion  of  the  channel  from  the  east  end  of  the  drilled  area  to  the  Malakoff 
pit    a  distance  of  16,000  feet,  should  give  an  average  recovery  of  10c  per  cubic  yard 

'■"^^Summarfzin|'-the"'above"fi^rS:t;' have  available  selective  yardage  as  follows: 

Cubic       Recovery         Total 
San  Juan  Channel  Length  yards      value,  cents      value 

SSSJ?;SlJ;?r.:::::::::--::«^:    j^M     '^     !M« 

Totals    and    averages 34,000  ft.         408,000,000         10.3         $42,175,000 

"When  vou  consider  the  extent  of  drilling  development  over  the  34,000  feet  of 
channel  and  also  that  5200  feet  were  mined  to  bedrock  on  the  eastern  end,  the  con- 
clusions arrived  at  above  are  fair  and  reasonable.  .,     ^  „ 

"As  soon  as  it  is  definitely  decided  that  tailing  storage  space  can  be  secured  at  a 
low  cost!  it  is  the  intention  of  the  River  Mines  Company  to  equip  their  large  hydraulic 
property  of  San  Juan  Ridge  for  active  mining  operations. 

At  the  above  value,  lij-draulic  mining  would  pay  if  the  impound- 
ins  is  cheap  and  if  the  miner  is  assured  that  he  may  continue  to  mine 
iijion  coniplvint,'  with  the  retrulations  of  the  Commission. 

With  the  assurance  that  there  will  be  an  adequate  dam  on  the  south 
and  on  the  Middle  Yuba  it  would  pay  to  drive  all  the  tunnels  men- 
tioned and  to  renovate  ditches  and  flumes  and  refit  the  mines  on  this 
area.  But  unless  there  is  the  security  that  such  work  may  be  pros- 
ecuted regularly  for  many  seasons  it  would  be  futile  to  expend  the 
capital  requirecl.  To  recover  this  capital  and  earn  interest  upon  it 
it  will  necessitate  many  years  of  work. 

Rate  of  Work  Possible. 

On  the  Middle  Tuba  side  of  the  ridge  there  would  be  available  the 
other  half  of  the  water  distributable  by  ditches  belonging  to  the  River 
Mines  Company,  viz :— 6-50,000  M.  I.  D.  for  the  year,  plus  "way 
water".  The  Consolidated,  Farrel,  and  Laird  diggings  used  903,522 
M.  I.  D.  in  1881  according  to  Hague's  report. 

Additional  water  could  be  ol)tained  from  the  Middle  Yuba  by 
excavating  a  ditch,  but  the  eo.st  would  be  large.  Many  ditch  com- 
panies organized  in  the  old  days  spent  much  money  and  were  unable 
to  return  their  capital  to  the  shareholders;  therefore,  water  that 
would  entail  building  an  entirely  new  ditch  of  considerable  length  is 
not  included  in  this  estimate.  "Way  water"  will  help  considerably, 
however. 

The  duty  olitainable  on  gravels  at  this  end  of  the  North  Columbia 
deposit  would  be  about  the  same  as  that  obtained  at  the  eastern  end, 
viz,  4  cubic  yards  or  more  per  miner's  inch.  650,000  x  4  gives  2,600,- 
000  cubic  yards  for  the  season.  The  same  yardage  would  be  obtained 
if  some  water  from  these  ditches  were  diverted  for  work  at  Moore's 
Flat,  Snow  Point,  or  North  San  Juan,  the  only  difference  being  that 
some  of  the  gravel  would  l)e  mined  at  these  other  places. 

The  above  is  a  conservative  estimate  because  "way  water"  or 
water  picked  iij)  on  tlie  way  would  be  considerable  on  the  long  run 
of  ditches  from  Lake  Bowman  to  the  mines. 
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With  a  yearl.y  yardage  of  2,600,000  it  will  take  a  long  time  to  work 
the  gravel  known  to  be  available.  It  is,  therefore,  probable  that 
means  will  be  found  for  developing  additional  water  and  the  above 
rate  of  work  may  be  largely  exceeded.  In  the  meantime  2,600,000 
cubic  yards  per  annum  is  my  estimate  of  what  will  be  done  provided 
that  assistance  be  given  through  the  erection  of  a  large  dam. 

other  Districts  on  the  Middle  Yuba. 

At  ]Moore's  Flat,  the  Blue  Bank  and  Boston  Mines  worked  their 
way  well  into  the  bank  until  they  had  to  contend  with  a  heavy  cover 
of  andesite.  This  finally  came  down  as  a  large  landslide  and  stopped 
hydraulic  operations  by  smothering  the  rock  cuts  and  boxes.  To 
work  behind  this  slide  would  necessitate  sluicing  away  sufficient  material 
to  uncover  the  rock  cuts  and  it  is  a  matter  of  opinion  whether  this 
would  pay.  The  Blue  Bank  was  rich,  and  miners  have  assured  me  that 
it  would  pay  to  work,  but  I  have  not  included  it  in  the  table  of  gravels 
available. 

Water  for  work  at  Moore's  Flat  was  drawn  from  ditches  that  sup- 
pl.y  water  for  the  main  area  at  North  Columbia,  viz,  the  River  Mines 
Company  ditches. 

The  vields  for  1881  from  Snow  Point  and  Boston  Mines  were  given 
by  Mr.  Hague  as  follows:  Snow  Point  $27,387.24,  giving  $6,635.55 
profit.  At  4.9  yards  to  the  M.  I.  D.  this  worked  out  at  11.3  cents  per 
cubic  yard  and  a  cost  of  8.5  cents.  Boston  yielded  $140,407.39  giving 
$81,705.14  profit  at  4.9  yards  per  M.  I.  D. ;  this  gives  14.5  cents  per 
cubic  yard  and  a  cost  of  6.9  cents. 

Some  small  areas  of  gravel  are  known  on  the  Middle  Tuba  and  its 
tributaries,  and  will  be  workable  if  a  dam  is  provided  at  Freeman's 
for  the  North  Columliia  gravels.  I  did  not  examine  them  as  they 
are  widely  separated. 
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ADMIN LSTIiATlVE  DIVISION. 

Walter  \V.   Ukadi-by,  Dcinit.v  State  Mineralogist. 


Mr.  E.  A.  Lowe  of  San  Francisco  ha.s  been  appointed  to  the  position 
of  Librarian  of  the  Bureau,  vice  Wm.  E.  Dolton,  resigned. 

New  Publications. 

During  the  quarterly  ])eriod  covered  by  this  issue,  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Bulletin  No.  97.     'California  Mineral  Production  for  1925,'  by  Walter  W.  Brad- 
ley.    172   pages,   illustrated    with    9    half-tones    and    10    line-cuts     (maps 
and  charts).     Distributed  without  charge. 
Summary  of  Operations,  California  Oil  Fields,  Vol.  12,  Nos.  2  and  3  for  August 

and  September,   1926,  respectively. 
Commercial    Mineral    Notes:     Nos.    45,    46,    47,    November,    1926-.Tanuary,    1927, 
(inc.).      These    'notes'    carry    the    lists    of    'mineral    depo.sits    wanted'    and 
'minerals  for  sale'  issued  in  the  form  of  a  mimeographed  sheet  monthly. 
It  is  mailed  free  to  those  on  the  mailing  list  for  'Mining  in   California." 

Mails  and  Files. 

The  Bureau  maintains  in  addition  to  its  correspondence  file  and  the 
library,  a  mine  report  file  which  includes  reports  on  some  7,500  mines 
and  mineral  properties  in  California. 

During  the  period  covered  by  this  quarterly  report,  there  were  1497 
letters  received  and  answered  at  the  San  Francisco  office  alone,  cover- 
ing almost  every  phase  of  prospecting,  mining  and  developing  mineral 
deposits,  reduction  problems,  and  marketing  of  refined  products. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 
Statistics,  Museum,  Laboratory. 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
CALIFORNIA'S  MINERAL  PRODUCTION   IN   1926  MAINTAINS  ADVANCE. 
Estimate  of  1926  Output. 

The  total  value  of  the  mineral  production  of  California  for  the  year 
1926,  just  closed,  is  conservatively  estimated  by  the  statistical  division 
of  the  State  Mining  Bureau  to  have  been  approximately  $456,408,000. 
This  is,  in  part,  detailed  in  the  tabulation  below ;  but,  as  there  are  more 
than  fifty  mineral  substances  on  California's  commercial  list,  it  is 
impracticable  at  this  early  date  to  obtain  definite  figures  on  other  than 
the  more  important  items.  The  blank  report  forms  are  being  mailed 
to  the  operators  in  all  mineral  lines,  and  the  date  of  publication  of  the 
final  detailed  and  complete  I'eport  will  depend  upon  the  promptness 
of  their  replies. 

The  estimated  total  of  $456,408,000  is  an  increase  of  approximately 
$24,000,000  over  the  1925  production,  which  in  turn  surpassed  the 
previous  record  value  of  the  year  1924.  This  increase  is  due  mainly 
to  petroleum,  and  in  part  also  to  cement  and  other  structural  materials. 
Although  there  was  a  decrease  of  approximately  8,000,000  barrels  in 
the  quantity  of  crude  oil,  the  total  value  is  higher  by  around  $25,000,- 
000,  owing  to  an  advance  in  prices  effective  from  March  11,  1926,  and 
continuing  throughout  the  year.  Approximately  85%  of  the  crude 
oil  at  present  produced  in  California  is  above  20°  Baume,  some  of  it 
testing  as  high  as  50°  B. ;  while  the  low-grade  oil  ranges  down  to  9°  B. 
Current  prices  (January,  1926)  range  from  75c  per  barrel  for  14°-20° 
crude  in  the  San  Joaquin  Valley  fields  to  $2.74  for  43°  crude  in  the 
Athens-Rosecrans-Dominguez  group. 

Receipts  of  bullion  at  the  mint  and  smelters  show  a  decrease  in  gold 
yield  of  about  $1,400,000  compared  with  1925,  the  drop  being  charge- 
able to  both  lode  mines  and  placers  (except  dredges,  which  maintained 
practically  their  same  level).  The  drop  in  silver  was  due  to  closing 
the  California  Rand  Silver  mine  and  to  decreased  copper-ore  shipments. 
The  lesser  copper  output  was  due  to  Shasta  County  mainly,  but  in  part 
to  Plumas  County.  There  was  a  slight  increase  in  lead-ore  shipments 
and  about  50%  increase  in  zinc,  the  latter  including  Shasta  County 
and  Santa  Catalina  Island.  Although  quicksilver  prices  advanced  mate- 
rially during  1926,  closing  the  year  at  $99  per  fla.sk,  there  was  a  decrease 
in  the  quantity  produced,  owing  to  closing  down  of  the  New  Almaden 
and  Cloverdale  mines. 

As  building  continued  active  throughout  1926,  nearly  all  items  of  the 
structural  group  will  show  increased  quantities  and  total  values,  espe- 
cially cement,  crushed  rock,  sand  and  gravel.  Magnesite  shipments 
decreased,  due  partly  to  maintenance  of  foreign  importations  and 
lower  prices.  There  were  no  notable  changes  reported  in  the  general 
status  of  the  miscellaneous  'industrial'  group  nor  among  the  salines. 


DIVISION  OP  MINERALS  AND  STATISTICS.  119 

Tlie  estimated  quantities  and  values  for  1926  are  as  follows 

it!ll,700,000  (void. 

l.lO'i.nnO  (1,020,()()()  fine  oz.)  silver. 

4,400,000  (31-<500,000  lb.)  copper. 

643,000  (7,7r)0.000  lb.)  lead. 

1,202,000  (16,350,000  lb.)  zinc. 

540,000  (6,200  flasks)  quicksilver. 

25,000  (230  fine  oz.)  platinum. 

360,000  other  metals,  including  antimony,  iron,  manganese,  tung- 
sten. 

355,000,000  (224,335,000  bbl.)  petroleum. 

16.000,000  (190,000,000  M.  cu.  ft.)  natural  gas. 

27,000.000  (14,200,000  bbl.)  cement. 

17,500.000  crushed  rock,  sand  and  gravel. 

7,500,000  brick  and  hollow  building  tile. 

543,000  (47,000  tons,  crude)  magne.site. 

3,000.000  other  structural  materials,  including  granite,  et  al. 

5,500,000  miscellaneous  'industrial'  minerals. 

4,300,000  salines,  including  borates,  potash,  salt,  et  al. 


.$456,408,000     Total  value. 


The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men,  and 
prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 

LABORATORY. 

Frank  Sanborn,  Mineral  Technologist. 

Diamonds  have  been  known  to  occur  in  California  for  many  years; 
in  fact,  it  was  very  soon  after  the  discovery  of  gold  that  an  article 
appeared  in  the  American  Journal  of  Science,  published  in  September, 
]849,  mentioning  the  finding  of  a  diamond  in  California.  The  sources 
or  mode  of  occurrence  of  these  diamonds  are  as  yet  unknown.  Undoubt- 
edly only  a  few  of  these  precious  stones  passing  through  the  sluice- 
boxes  of  the  placer  mines  have  been  recovered,  as  but  few  systematic 
attempts  to  search  for  diamonds  during  gold-sluicing  operations  have 
been  made. 


120  EEPOKT    OF   STATE   MDvERALOGlST^ 

A  few  months  ago  a  small  diamond  was  imcoTered  in  this  laboratory 
from  a  sample  of  blaek  sand  submitted  from  Siskivou  County.  It  was 
reque-sted  that  this  sample  be  tested  for  metals  of  the  platinum  group, 
and  it  was  while  concentrating  tbe  sample  for  subse<iuent  treatment 
that  the  small  gem  was  discovered.  The  suggestion  was  made  to  the 
sender  of  the  sample  that  a  diamond  grease-board  might  prove  to  be  of 
value,  or  at  least  interesting  during  the  sluice-box  clean-up. 

Diamonds  are  heavy,  having  a  specific  gravity  of  3.52 ;  consequently, 
they  will  gather  in  the  sluices  or  concentrate  in  the  gold-pan.  If  these 
concentrates  are  passed  over  a  board  that  has  been  coated  with  mutton 
tallow,  the  diamonds  will  adhere  to  the  tallowed  board  while  the  other 
material  passes  over  it.  The  tallowed  board  should  be  "jigged"  or 
vibrated  in  such  a  way  that  the  sand  and  gravel  will  work  off,  leaving 
any  diamonds  adhering  to  the  tallow. 

During  the  three-month  period  covered  by  this  report  1105  samples 
were  received  and  determined  at  the  Bureaii's  laboratorv. 
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LIBRARY. 

E.  A.  Lowe,  Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  iu  the  form  of  reports  and  bulletins  by  vai-ious  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  imder 
this  heading  a  list  of  all  books  and  ofHcial  reports  and  bulletins  received, 
with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL  PUBLICATIONS   RECEIVED. 
Governmental. 

U.  S.  Geological  Survey : 

Annual  Report  of  the  Director  to  the  Secretary  of  the  Interior  for  the  Fiscal 
Year  ending  June  30,  192G. 

Bulletin  784 — Bibliography  of  North  American  Geology  for  1923-24.  By  John 
M.  Nickles. 

Bulletin  785-C — Borate  Deposits  in  the  Kramer  District,  Kern  County,  Cali- 
fornia.    B.  L.  F.  Noble. 

Bulletin  785-D — Note  on  a  Colmanite  Deposit  near  Shoshone.  Cal.,  with  a 
Sketch  of  the  Geology  of  a  part  of  Amargosa  Valley.     By  L.  F.  Noble. 

Bulletin  78G-A — The  Geology  of  the  Ingomar  Anticline,  Treasure  and  Rosebud 
Counties,  Montana.     By  K.  C.  Heald. 

Bulletin  7SS-A — Topographic  Instructions  of  the  United  States  Geological  Sur- 
vey.    By  H.  M.  Frye. 

Bulletin  7SS-B — Topographic  Instructions  of  the  United  States  Geological  Sur- 
vey.    B.  Triangulation.    By  E.  M.  Douglas. 

Bulletin  7SS-C — Topographic  Instructions  of  the  United  States  Geological  Sur- 
vey.    C.  Transit  Traverse.     By  E.  M.  Douglas. 

Bulletin  78S-D — Topographic  Instructions  of  the  United  States  Geological  Sur- 
vey.    D.  Leveling.     By  E.  M.  Douglas. 

Bulletin  790-A — Pedestal  Rocks  Formed  by  Differential  Erosion  and  Channel 
Erosion  of  the  Rio  Salado  Socorro  County,  New  Mexico.     By  Kirk  Bryan. 

Bulletin  790-B — The  "Palouso  Soil"  Problem  with  an  Account  of  Elephant 
Remains  in  Wind-borne  Soil  on  the  Columbia  Plateau  of  Washington.  By 
Kirk  Bryan. 

Professional  Paper  147-C — American  Tertiary  MuUusks  of  the  Genus  Clementia. 
By  W.  P.  Woodring. 
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Professional  Paper  137 — The  Fauna  of  the  Ripley  Formation  on  Coon  Creek, 

Tennessee.     By  Bruce  Wade. 
Water  Supply  Paper  530— Surface  Water  Supply  of  the  United  States,  1921, 

Part  X,  The  Great  Basin.     Prepared  in  cooperation  with  the  states  of  Idaho, 

Utah,  Nevada.  California  and  Oregon.     By  Nathan  C.  Grover. 
Water  Supply  Paper  553 — Surface  Water  Supply  of  the  United  States,  1922, 

Part  XII,  North  Paeilic  Slope  Drainage  Basins.    By  Nathan  C.  Grovcr. 
Water  Supply  Paiier  55-1 — Surface  Water  Supply  of  the  United  States,  1922, 

Part  XII,  North  Pacific  Slope  Drainage  Basins.     By  Nathan  C.  Grover. 
Water  Supply  Paper  555 — Surface  Water  Supply  of  Hawaii,  July  1,  1921,  to 

June  30,  1922.    By  N.  C.  Grover. 
Water  Supply  Paper  559 — Relations  between  Quality  of  Water  and  Industrial 

Development  in  the  United  States.     By  W.  D.  Collins. 
Water  Supply  Paper  564 — Surface  Water   Supply   of  the   United   States.     By 

Nathan  C.  Grover. 
Water  Supply  Paper  565 — Surface  Water  Supply  of  the  United   States,  1923, 

Part  \',  Hudson  Bay  and  Upper  Mississippi  River  Basins. 
Water  Supply  Paper  5S0-B — Water    Power    and    Irrigation    in    the    Jefferson 

River  Basin,  Montana.     By  John  F.  Deed  and  Walter  N.  White. 
Water  Supply  Paper  592 — Surface  Water  Supply  of  the  United  States  in  1924, 

Part  XII,  North  Pacific  Slope  Drainage  Basins.     By  Nathan  C.  Grover. 

U.  S.  Bureau  of  Mines : 

Bulletin  243 — Diamond  Drilling  with  Special  Reference  to  Oil-Field  Prospect- 
ing and  Development. 

Bulletin  249— Manual  of  Testing  Methods  for  Oil  Shale  and  Shale  Oil. 

Bulletin  250 — Oil  Field  Emulsions. 

Bulletin  254 — Smoke-Abatement  Investigation  at  Salt  Lake  City,  Utah. 

Bulletin  255 — Investigation  of  the  Preparation  and  Use  of  Lignite,  1918-1925. 

Bulletin  258 — Suggestions  for  the  Design  of  Electrical  Accessories  for  Permis- 
sible Mining  Equipment. 

Bulletin  264 — Metal-Mine  Accidents  in  the  United  States,  1924. 

Technical  Pai)er  303 — Utilization  of  Manganiferous  Iron  Ores.  By  T.  L. 
Joseph,  P.  H.  Royster  and  S.  P.  Kinney. 

Technical  Paper  379 — Strength  of  Ore  and  Top  Rock  in  Red  Iron-Ore  Mines 
of  the  Birmingham  District,  Alabama.    By  W.  R.  Crane. 

Technical  Paper  390 — Occurrence,  Distribution,  and  Significance  of  Alkali 
Cyanides  in  the  Iron  Blast  Furnace.     By  S.  P.  Kinney  and  E.  W.  Guernsey. 

Technical  Paper  392 — Accidents  in  the  Petroleum  Industry  of  Oklahoma,  1915- 
1924.     By  H.  C.  Fowler. 

Technical  Paper  396 — Low  Temperature  Carbonization  of  Coal.  By  A.  C. 
Fieldner. 

Technical  Paper  397 — Composition  of  Materials  from  Various  Elevations  in  an 
Iron  Blast  Furnace.     By  S.  P.  Kinney. 

Technical  Paper  400 — Accidents  Due  to  Explosives  in  Metal  Mines  of  the  South- 
west as  Shown  by  Records  in  Arizona.     By  E.  D.  Gardner. 

Technical  Paper  402 — Safety  Rules  for  Installing  and  Using  Electrical  Equii>- 
ment  in  Coal  Mines,  Sponsored  by  the  U.  S.  Bureau  of  Mines  and  American 
Mining  Congress. 

Technical  Paper  406 — Production  of  Explosives  in  the  United  States  During 
the  Calendar  Year  1925. 

Technical  Paper  408 — Coke  Oven  Accidents  in  the  United  States  During  Calen- 
dar Tear  1925.     By  William  W.  Adams. 

Mineral  Resources  of  the  United  States : 

Salt,  Bromine,  and  Calcium  Chloride  in  1925.     By  A.  T.  Coons. 

Secondary  Metals  in  1925.     By  J.  P.  Dunlop. 

Lime  in  1925.     By  A.  T.  Coons. 

Natural  Gas  in  1925.     By  G.  R.  Hopkins. 

Phosphate  Rock  in  1925.     By  W.  M.  Weigel  and  B.  H.  Stoddard. 

Platinum  and  Allied  Metals  In  1925.     By  James  M.  Hill. 

Tin  in  1925.     By  J.  R.  Furness. 

Iron  Ore,  Pig  Iron  and  Steel  in  1925.     By  Hubert  W.  Davis. 

(  hromite  in  1925.     By  J.  W.  Furness. 

Lead  and  Zinc  Pigments  and  Salts  in  1925.     By  J.  A.  Stader  and  A.  Stoll. 

Manganese  and  Manganiferous  Ores  in  1925.     By  J.  W.  Furness. 
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Lead  in  1925.     Smelter  Report.    By  J.  A.  Stader  and  A.  Stoll. 

Gold,  Silver,  and  Copper  in  South  Daliota  and  Wyoming  in  1925.     By  Charles 

W.  Henderson, 
(iold.  Silver,  and  Copper  in  Sovitli  Dakota  and  Wyoming  in  1924.     By  0.  W. 

Henderson, 
(iold.  Silver.  Copper.  I.end,  and  Zine  in  Colorado  in  1924.     By  C.  W.  Henderson, 
tinld.   Silver,   Copper,   Lead,  and  Zinc  in  New  Mexico  and  Te.xas  in  1924.     By 

C.  W.  Henderson. 
Mercury  in  1925.     By  J.  W.  Furness. 

Asphalt  and  Related  Bitumens  in  1925.     By  G.  R.  Hopkins  and  A.  B.  Coons. 
Feldspar  in  1925.     By  .Jefl'erson  Middleton. 
Graphite  in  1925.     By  Jefferson  Middleton. 

Carbon  Black  Produced  from  Natural  Gas  in  1925.     By  G.  R.  Hopkins. 
Asbestos  in  1925.     By  Blanche  H.  Stoddard. 
Slate  in  1925.     By  A.  T.  Coons. 

Magnesium  and  its  Compounds  in  1925.     By  J.  M.  Hill. 
Barite  and  Barium  Products  in  192.5.     By  A.  Stoll  and  R.  M.  Sautmyer. 
Clay  in  1925.    By  Jefferson  Middleton. 
Gypsum  in  1925.     By  Jefferson  Middleton. 
Abrasive  Materials  in  192.5.     By  Frank  J.  X^atz. 
Mica  in  1925.     By  W.  M.  Myers  and  Blanche  H.  Stoddard. 
Natural  Gas-Gasoline  in  192.5.     By  G.  R.  Hopkins. 
Talc  and  Soapstone  in  1925.     By  Blanche  H.  Stoddard. 
Arsenic  in  1925.     By  V.  C.  Heikes. 
Bauxite  and  Aluminum  in  1925.     By  James  M.  Hill. 
Gold,  Silver,  Copper,  Lead,  and  Zinc  in  the  Eastern  States  in  1925.     By  J.  P. 

Dunlop. 
Petroleum  in  1924.     By  G.  B.  Richardson  and  A.  B.  Coons. 
Antimony  in  1925.     By  J.  W.  Furness. 
Annual  Report  of  the  Director  of  the  Bureau  of  Mines,  year  ending  June  30, 

1926. 
Publications  of  the  Bureau  of  Mines,  July,  1926. 
Index  of  Bureau  of  Mines  Publications. 
Bureau  of  Mines  Safety  Labels.     By  L.  C.  Ilsley. 

Reports  of  Investigations. 

Si'rial  No.  27S9 — Charging  Explosives  in  Drill  Holes  of  Drift  Rounds  in  Metal 

Mines.     By  E.  D.  Gardner. 
Serial  No.  2790 — The  Blasting  of  Hanging  Ore  Columns  in  Chutes  aud  Drawing 

Raises.     By  E.  D.  Gardner. 
Serial   No.  2791 — Explosives    used    in    December,    1926,    Including    Preliminary 

Figures  for  the  Tear  1926.     By  W.  W.  Adams. 
Serial  No.  2792 — Coal   Mine    Fatalities   in   December,   1926,    and   Preliminary 

Figures  for  the  Year  1926.     By  W.  W.  Adams. 

Information   Circulars. 

Circular  No.  6015 — The  Motor  Fuel  Situation.     By  A.  J.  Kraemer. 

Circular  No.  6016 — Survey  of  Petroleum  Pipe  Lines  and  Storage  Capacity  for 

Crude  Oil  and  Refined  Products.  By  G.  R.  Hopkins  and  A.  B.  Coons. 
Circular  No.  6017 — Railroad  Fuel  Oil  Consumption.  By  E.  B.  Swanson. 
Circular  No.  601S — The  Tin  Situation  from  a  Domestic  Standpoint.     By  J.  W. 

Furness. 
Circular  No.  6019 — Consumption  of  Tin  in  the  United  States,  1925.     By  J.  W. 
Furness. 
U.  S.  Army :  Annual  Report  of  the  Chief  of  Engineers,  PaTts  1  and  2,  1926. 
director  of  the  Mint :  Annual  Report  for  1926.     The  Production  of  the  Precious 

Metals. 
TJ.  S.  Coast  and  Geodetic  Survey :  Seismological  Report,  July,  August,  September, 
1925. 

Alabama  Geological  Survey  : 

Report  of  Progress,  1923-26.     By  Eugene  Allen  Smith,  Ph.D. 
Special  Report  No.  14,  1926.     The  Geology  of  Alabama.     By  G.  I.  Adams,  C. 
Butts,  L.  W^  Stephenson,  and  W.  Cooks. 
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Idaho  Bureau  of  Mines  and  Geology  : 

Geolosry  and  Ore  Deposits  of  Boundary  County,  Idaho.     By  VirgU  R.  D.  Kuk- 

ham  and  Ernest  W.  Ellis. 
Ground  Water  for  Municipal   Supply  at  St.  Maries,  Idaho.     By  Virgil  R.  D. 

Kukham. 

Illinois  State  Geological  Survey : 

List  of  Publications  on  the  Geology  of  Illinois  with  Appended  Index. 

Illinois  Petroleum.  No.  6.  Dec.  4,  1926. 
Kansas  State  Inspector  of  Oils :  Annual  Report  to  the  Governor  of  Kansas. 
Kentucky  Geological  Survey :  Series  Xo.  VI,  Pamphlet  No.  XI.     A  Bibliography 
of  the  several  Books,  Reports,  Papers,  and  Maps  by  Willard  Rouse  Jillson. 

Minnesota  Chats : 

Vol.  7.  No.  92.  October,  1926. 

Vol.  7,  No.  93. 
Missouri  Bureau  of  Geology  and  Mines :  Vol.  XIX,  Second  Series.     The  Geology 

of  Vernon  County. 
Nevada  State  Inspector  of  Mines :  Biennial  Report.  1925-26.     By  A.  J.  Stinson. 
New  York  Public  Library :  New  Technical  Books.     Vol.  II,  No.  3. 
North  Carolina  Department  of  Conservation  and  Development : 

Biennial  Report  of  the  Director,  1925-26.     By  Wade  H.  Phillips. 

Economic  Paper  No.  57.     The  Economic  Development  of  the  Furniture  Industry 
of  the  South  and  Its  Future  Dependence  Upon  Forestry.     By  C.  F.  Korstian. 

Oklahoma  Geological  Survey  : 

Circular  9 — The  Sycamore  Limestone.     By  C.  L.  Cooper. 

Circular  13 — The  Permian  of  Western  Oklahoma  and  the  Panhandle  of  Texas. 

By  Chas.  N.  Gould  and  Frank  E.  I^ewis. 
Bulletin  41 — The  Upper  Paleozoic  Rocks  of  Oklahoma. 
West  Virginia  Geological  Survey :  Mercer,  Monroe  and  Summers.     By  David  B. 

Reger  and  Paul  H.  Price. 
California  Bureau  of  Labor  Statistics :  Twenty-second  Biennial  Report,  1925-26. 

By  Walter  G.  Mathewson. 
California  Fish  and  Game  Commission :  Twenty-ninth  Biennial  Report,  1924-26. 
California   Industrial   Accident   Commission :  Report.   July   1,  1925,   to  June  30, 

1926. 
California   State  Library:  VoL  21,  No.  4,  October,  1926.     News  Notes  of  Cali- 
fornia Libraries.     Annual  Statistics. 
Argentina  Republica.  Direccion  General  de  Minas.  Geologia.  e  Hidrologia : 

Publicacion  17 — Sobre  el  Contenido  de  Azuf re-en-el  Teso  de  Transicion  de  la 

Sierra  de  Vaca  Muerta.    By  L.  R.  Catalano. 
Publicacion  IS — La  Presencia  del  niquel  en  algunos  petroleos,  Rafaelita  y  el 

supuesto  carbon  de  Malarque.     By  H.  Corti. 
Publicacion  19 — Los  Hoyos  del  Campo  Cielo  y  el  Meteorite.     By  .T.  J.  Nagera. 
Publicacion  20 — Informe  Sobre  las  posibilidades  existentes  para  el  Aprovision- 

amiento  de  aqua  en  Puerto  Camarones.    By  Anselmo  Winhausen. 
Publicacion  21 — 

I.  Sobre  las  Minas  de  Cobra  de  Famatina. 
II.  Establecimiento  Metalurgico  de  Sta.  Florentina.     By  N.  A.  Lannefors  y 
S.  Wassman. 
Publicacion  22 — Tacimientos  Cao  Knicos  del  A'alle  de  los  Savces.     By  L.  R. 
Catalano. 

Australian  Institute  of  Mining  and  Metallurgy : 
Proceedings  Nos.  60  and  61. 
Proceeding  62.  New  Series.  June  30.  1926. 
Proceeding  63,  New  Series,  September  30,  1926. 

Australian  Museum : 

Records.  Vol.     XV.  No.  2. 

Records.  Vol.     XV.  No.  3. 

Records,  Vol.  XIV,  No.  5. 

Canada  Department  of  Mines : 

Report  for  the  Fiscal  Year  Ending  March  31,  1926. 
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Biological  Series  No.  12 — Nov.  9,  1926.     List  of  Quarternary  and  Tertiary  Dia- 

tomageal  from  Deposits  of  South  Canada.     By  C.  S.  Boyes. 
Memoir  149.  No.  130  geological  Series — Placer  and  Vein  Gold  in  Deposits  of 

BarlierviUe,  Cariboo  District,  British  Columbia.    By  W.  A.  Johnston  and  W. 

Iv.  TTglow. 
Memoir  150,  No.  131  Geological  Series — Whitchorse  District,  Yukon.     By  W.  E. 

Coekfield  and  A.  H.  Bell. 
Investigations  in  Ceramics  and  Road  Materials,  1925. 
Investigations  in  Ore'  Dressing  and  Metallurgy,  1925. 
Investigations  of  Mineral  Resources  and  the  Mining  Industry,  1925. 
Bituminous  Sands  of  Northern  Alberta,  with  Map  Folio.     By  S.  C.  Ells. 
Sodium  Sulphate  in  Western  Canada.     By  L.  H.  Cole. 

Canadian  Institute  of  Mining  and  Metallurgy : 
Bulletin  175,  November,  1926. 
Bulletin  176. 

Great  Britain  Geological  Survey : 

Vol.  V — Special  Report  on  the  Mineral  Resources  of  Great  Britain.     Iron  Ores 

— the  Hsematities  of  the  Forest  of  Dean  and  South  Wales. 
The  Geology  of  the  Country  near  Lewes.     By  H.  .T.  O.  White. 
Manchuria  Geological  and  Mining  Review :  No.  67,  Dec.  1,  192G.     Dr.  II.  Mura- 
kami and  B.  Toheida. 

Mexico  Secretaria  de  Industria,  Comercio  y  Trabajo : 

Boletin  del  Petroleo,  Vol.  XXII,  No.  4.     Tallares  Graficos  de  la  Nacion  Mex- 
ico, 1926. 

Boletin  del  Petroleo.  Vol.  XXII,  No.  5. 

Boletin  del  Petroleo,  Vol.  XXII.  No.  6. 

Boletin  Minero.    Tomo  XXII,  No.  4.  October,  1926. 

Annuario  de  Estadistica  Minera,  1924. 

Revista  Mensarel  de  las  Actividades  Petroleras  En  Mexico,  1926. 

Estados  Unidos  Mexicanos  Estradistica  Nacional. 
New  Zealand  Department  of  Mines :   Palaeontologieal  Bulletin  11 — The  Cretaceous 
and  Tertiary  Foraminifera  of  New  Zealand.     By  F.  Chapman. 

Ontario  Department  of  Mines: 

Bulletin  58 — Metal  Production  of  Ontario  for  9  Months  of  1926.     By  W.  R. 

Rogers  and  A.  C.  Young. 
November  Gold  Bulletin. 

Thirty-fifth  Annual  Report,  Vol.  XXXV,  Part  IV,  1925.  By  G.  Vibert  Douglas. 
Thirtj-fifth  Annual  Report,  Vol.  XXXV,  Part  V  to  VIII.  By  R.  B.  Harkness. 
Thirty-fifth  Annual  Report,  A'ol.  XXXV,  Part  III,  1926. 

Philippine  Journal  of  Science : 
Vol.  31,  No.  1,  September,  1926. 
Vol.  31,  No.  3,  November,  1926. 
Vol.  31,  No.  4,  December,  1926. 
Poland,  Legation  of :   Production  of  Minerals,  January  10,  1927. 
Rio  de  Janiero :    Archivos  JIuseu  Nacional,  Vol.  XXVI. 
South  Australia  Department  of  Jlines  :    Mining  Review,  No.  44,  Half  Year  Ending 

June  30,  1926.  By  Hon.  A.  A.  Kirkpatrick,  M.  L.  C. 
South  Manchuria  :  The  Geology  and  Mineral  Resources  of. 
Transvaal  Chamber  of  Mines :   Notice  of  Ordinary  Meeting. 

Uraguay  Institute  de  Geologia  y  Perforaciones  Alontevideo :  Boletin  8a — Julio  de 
1926.  Nota  sobre  el  pisco  de  Itarare  y  los  sedimentos  marinos  del  Rincon  de 
Alonso.    Pro.  E.  Terra  Arocena. 

Societies  and  Educational  Institutions. 
American  Geographical  Society : 

The  Geographical  Review,  Vol.  XVI,  1926. 
The  Geographical  Review,  January,  1927. 

Alabama,  University  of : 

Bulletin  31 — Analyses  of  Alabama  Coals.     By  Charles  Butts. 
Bulletin   28 — Index   to   the   Mineral   Resources   of   Alabama.      By   Walter   B. 
Jones,  Ph.  D. 
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California,  University  of : 

Skull  and  Skeletal  Remains  of  a  Ruminant  of  the  Preptoceras-Euceratherium 

Group.     By  Chester  Stock  and  E.  L.  Furlong. 
Geology  of  the  La  Jolla  Quadrangle,  California.     By  Marcus  A.  Hanna. 
Publications  in  Geological  Sciences,  Vol.  XV,  1924-1926.     By  A.  O.  Lawson, 

and  G.  D.  Louderback. 
Publications  in  Geological  Sciences,  Vol.  XVI,  No.  5.    The  Domenglne  Horizone 

Middle  Eocene  of  California.     By  B.  L.  Clark. 
Publications  in   Geological   Sciences,  Vol.  XVI,   No.  6.  Geology  of  Point   Sur 
Quadrangle,  California.     By  P.  D.  Trask. 
Chile  American  Association,  New  York,  1926 :    Mutual  Trade  and  Resources  of 

Chile  and  the  United  States. 
Missouri,  University  of.  School  of  Mines  and  Metallurgy :    Bulletin,  1927,  Vol.  19, 

No.  2. 
Penn    State   College   Engineering   Experiment    Station,    The :     Bulletin    35 — The 
Tangent   Method  of  Analysis  for  Indicator   Cards  of   Internal   Combustion 
Engines.     By  P.  H.  Schweitzer. 
Washington,   University  of,   Engineering  Experiment   Station :  Bulletin   18 — The 
Clays  and  Shales  of  Washington,   their  Technology  and  Uses.     By  Hewitt 
Wilson. 
Western    Pennsylvania,    Engineers'    Society    of :     Proceedings,    Vol.    42,    No.    7, 

October,  1926. 
American   Philosophical   Society,   Proceedings  for   Promoting  Useful  Knowledge, 

Vol.  LXV,  1926,  No.  4. 
Institute  of  Mining  and  Metallurgy,  Transactions  of :    34th  Se.ssion,  1924-25,  Vol. 

XXXIV,  Part  1. 
Institution  of  Mining  and  Metallurgy  . 
Bulletin  266— November,  1920. 
Bulletin  267— December,  1926. 
Bulletin  268— January,  1927. 

Mining  and  Metallurgy  Society  of  America  : 
Bulletin  187— January,  1927,  Vol.  XX,  No.  1. 
Bulletin  185. 
Bulletin  186. 

Mineralogical  Society  of  America : 

The  American  Minei-alogist,  Vol.  11,  No.  12,  Walter  F.  Hunt,  Editor. 
The  American  Mineralogist,  Vol.  12,  No.  2,  February,  1927. 
Society  of  Chemical  Industry :  Recent  Developments  in  the  Formation  of  Syn- 
thetic Fuel  from  Carbon  Monoxide  and  Hydrogen. 
Rensselaer  Polytechnic  Institute :  No.  13,  An  Investigation  of  the  Physical  Prop- 
erties  of  some   Nickel-Iron   Alloys   of   the   Invar   Group.     By   Eric   Anders 
Blomquist. 

Smithsonian  Institute : 

Annual  Report,  1925. 

Report  on  the  International  Exchange  Service,  1926. 
Western  Society  of  Engineers :    Journal,  October,  1926 ;  Vol.  XXXI,  No.  10. 

Library  of  Congress : 
Report  for  1926. 

Monthly  Check  List  of  State  Publications,  Vol.  17,  No.  0. 
State  Publications  Received  during  September,  1926.     Vol.  17,  No.  9. 
State  Publications  Received  during  September,  1926.     Vol.  19,  No.  11,  Novem- 
ber, 1926. 

California  Academy  of  Sciences  : 

Proceedings,  Vol.  II,  Part  1,  1913-17. 

Proceedings,  Vol.  II,  Part  2,  1918-26. 

Proceedings,  Vol.  XIV,  1924. 

Proceedings,  Vol.  XVI,  No.  1. 

Proceedings,  Vol.  XVI,  No.  2. 

Proceedings,  Vol.  XVI,  No.  3. 

Proceedings,  Vol.  XVI,  No.  4. 
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Economic  Geology  Series  No.  2 :  Talc  Deposits  of  Canada.    By  M.  E.  Wilson. 
Vol.  XXI.  No.  7,  November,  192G. 
Vol.  XXI,  No.  S,  December,  1926. 
Vol.  XXII,  January-February,  1927,  No.  1 

Books. 

Pictorial  History  of  the  Lassen  Volcano.     By  B.  F.  Ijoomis. 


Maps. 
ToiKigraphic  llaps : 

Burbank,  California. 

Corcoran,  California. 

Guernsey,  California. 

Lake  View  School,  California. 

Lindsay,  California. 

Tipton,  California. 

Waukena,  California. 

Westhaven,   California. 

Woodville,  California. 

Goshen,  California. 

Beardstown,  Illinois. 

Black  River  Falls,  Wisconsin. 

Brookville,  Pennsylvania. 

Praser,  Colorado. 

Harrisburg,  West  Virginia. 

Island  Pond,  Vermont. 

Littleton,  West  Virginia-Pennsylvania. 

McHenry,  Illinois-Wisconsin. 

McJIinnville,  Oregon. 

Lethent,  California. 

Altadena,  California. 

La  Habra,  California. 

Reseda,  California. 

Glendale,  California. 


Los  Angeles.   California. 

Claremont,  California. 

La  Verne,  California. 

La  Crescenta,  California. 

Hanford,  California. 

Van  Nuys,  California. 

Mt.  Lowe,  California. 

Topango  Canyon,  California. 

Puente,  California. 

Sierra  Madre,   California. 

San  Pedro  Hills,  California. 

Azusa,  California. 

Lemon  Cove,  California. 

Montezuma,  Colorado. 

Morattico,  Virginia. 

New  Matamoras,  Ohio-West  Virginia 

Oregon,  Missouri-Kansas. 

Pittsfield,  Illinois. 

St.  Joseph,  Missouri-Kansas. 

Tuscaloosa,  Alabama. 

Tuscumbia,  Alabama. 

Wauzeka,  Wisconsin. 

Wellsville,  New  York. 

West  Union,  West  Virginia. 


Current  Magazines  on  File. 

•For  the   conveuienee   of   person.?   wishing  to  con-sult  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended : 

American  Petroleum  Institute,  New  York. 

Architect  and  Engineer,  San  Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical-Engineering  and  Mining  Review,  Melbourne,  Australia. 

Engineering  and  Mining  Journal-Press,  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite,  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Lob  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and  Gas  Journal,  Tulsa,  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil  News,  Galesburg,  Illinois. 
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Oildom,  New  York. 

Oil.  Paint  and  Drug  Rei>orter,  Xew  York. 

Oil  Trade  Journal,  Xew  York. 

Oil  Weekly,  Houston,  Texas. 

retroleum  Age,  New  York. 

Petroleum  Record.  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining  Journal,  Brisbane,  Australia. 

Rock  Products,  Chicago,  Illinois. 

Safety  News.  Industrial  Accident  Commission.  San  Francisco. 

Salt  Lake  Mining  Review,  Salt  Lake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  Xew  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 
The  following  papers  are  received  and  kept  on  file  in  the  library 

Amador  Dispatch.  Jackson.  Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park  (Arkansas). 

Barstow  Printer.  Barstow,  Cal. 

Blythe  Herald.  Blytlie.  Cal. 

Bridgeport   Chronicle-Union,  Bridgeport,   Mono  Co.,   Cal 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil  World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  CaL 

Colnsa  Daily  San,  Colusa,  Cal. 

Daily  Commercial  News.  San  Francisco.  Cal. 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate.  Crescent  City,  Cal. 

Exeter  Sun,  Exeter,  CaL 

Gateway  Gazette,  Beaumont,  Cal. 

Goldfield  News,  Goldfield,  Nevada. 

Guemeville  Times,  Guemeville,  Cal. 

Healdsburg  Enterprise.  Healdsbnrg,  Cal. 

Humboldt  Standard.  Eureka,  Cal. 

Inyo  Independent.  Independence,  Cal. 

Inyo  Register.  Bishop.  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee.  Lakeport.  Cal. 

Mining  and  Financial  Record,  Denver,  Colo. 

Mining  Topics,  San  Francisco,  CaL 

Mountain  Democrat,  Placerville,  Cal. 

Mountain  Messenger,  Downieville,  Cal. 

Nevada  Mining  Press,  Reno,  Nevada. 

Oatmau  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass.  Oregon. 

Oroville  Daily  Register,  OrovUle,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald.  Auburn,  Cal. 

Plumas  Independent.  Qaincy,  Cal. 

Plumas  National  Bulletin,  Quincy,  Cal. 

Randsburg  Times,  Randsburg,  Cal. 

San  Diego  News.  San  Diego.  Cal. 

Shasta  Courier,  Redding,  Cal. 

Siskiyou  News,  Yreka,  Cal. 

Stockton  Record,  Stockton.  Cal. 

Tuolumne  Prospector.  Tuolumne.  Cal. 

Ventura  Daily  Post,  Ventura,  Cal. 

Weekly  Trinity  Journal.  Weaverville,  Cal. 

Western  Sentinel,  Etna  Mills,  Cal. 


PRODUCERS  AND   CONSUMERS.  129 

PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendei-ed  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  I\6ning  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  Mineral  Notes.' 


130  REPORT  OP  STATE  MIXEKALOGIST. 


EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  teclioical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefl}^  summai'ized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  addre.ss  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS   WANTED. 
51-1     Examination  and  consulting  work. 

51-2  Store  or  cost  accountant.  Two  and  one-half  years  as  clerk,  correspondent 
and  private  secretary.    Age  26.     Married.     References.     Salary  open. 

51-3  Assayer  or  foreman.  Assayer  and  superintendent  various  properties  in  South 
Dakota,  Colorado,  Montana,  Alaska  and  Nevada.  Age  59.  Married. 
References.     Salary  open. 

51^  Mining  or  metallurgy,  preferably  in  foreign  cotintry.  University  training 
in  mining  and  metallurgy.  Twelve  years'  experience  in  Alaska,  California 
and  Nevada.  Speaks  some  French.  Age  30.  Married,  but  can  travel. 
References.     Salary  open. 
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BUREAU   PUBLICATIONS.  '  I 

PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  Jlining  Bureau,  there 
have  been  published  many  repoi'ts,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco ;  New  Orpheum  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria;  Santa  Paula;  Coalinga;  Taft;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  maj'  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Mone.y  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (••)  indicate  the  publication  is  out  of  print. 

Price 

•♦First  Annual   Report  of  the  State  Mineralogist,  18S0,  43  pp.     Henry   G. 

Hanks 

••Second  Annual  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

••Third  Annua!  Report  of  the  State  Mineralogist,  18S3,  111  pp.,  21  illustra- 
tions.    Henry   G.  Hanks 

••Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.    Henry   G.   Hanks 

••Fifth  Annual  Report  of  tlie  State  Mineralogist.  1SS5,  234  pp.,  15  illustra- 
tions. 1  geological  map.     Henry  G.  Hanks 

••Si.tth  Annua!   Report  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations.  1  map.     Henry  G.  Hanks 

••Part  U,  1SS7.  222  pp..  36  illustrations.     William  Irelan,  Jr 

••Seventh  Annual  Report  of  the  State  Mineralogist,  18S7,  315  pp.     William 

Irelan,  Jr.   

••Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  948  pp.,  122  illustra- 
tions.    William  Irelan,  Jr 

••Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William   Irelan,  Jr 
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**Tenth  Annual  Report  of  the  State  Mineralogist,  1S90,  083  pp.,  179  illustra- 
tions, 10  maps.     William  Irelan,  Jr 

Eleventh  Report   (First  Biennial)   of  the  State  iliueralogist,  for  the  two 
years   ending   September  15,   1S92,  612  pp.,   73   illustrations,  4   maps. 

William  Irelan,  Jr fl.OO 

**Twelfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,  ISOi,  541  pp.,  101  illustrations,  5  maps. 

J.  J.  Crawford 

♦♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years  ending   September  15,   1S96,   726  pp.,   93  illustrations,   1   map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,   Biennial    Period,   1913-1914, 

Fletcher  Hamilton : 
**Mines  and  Mineral  Resources.  Amador,  Calaveras  and  Tuolumne  Counties, 

172  pp.,   paper . 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Tolo  Counties,  208  pp.,  paper .50 

Mines    and    Mineral    Resources,    Del    Xorte,    Humboldt,    and    Mendocino 

Counties.  59   pp..  paper .25 

**Mines   and   Mineral   Resources,   Fresno,   Kern,   Kings,   Madera,    Slariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and     San    Diego    Counties, 

113   pp.,   paper .35 

**Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

180  pp.,   paper 

**Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton,  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colusa.  Glenn,  Lake,  Marin,  Napa,  Solano,  Sonoma, 
Tolo,  Del  Xorte,  Humboldt.  Mendocino,  Fresno,  Kern.  Kings,  Madera, 
Mariposa.  Merced.  San  Joaquin,  Stanislaus,  San  Diego.  Imperial. 
Shasta.    Siskiyou,    and    Trinity    Counties,    974   pp.,    275    illustrations, 

cloth    

Chapters   of   the    State   Mineralogist's   Report,   Biennial    Period,    1915-1916, 

Fletcher  Hamilton  : 
**Mines  and  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  176  pp., 

paper    

•*Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties.   91   pp.,   paper 

Mines  and  Mineral  Resources,  El  Dorado,  Placer,  Sacramento,  and  Tuba 

Counties.  198  pp..   paper .65 

Mines  and   Mineral   Resources,  Monterey,   San   Benito,   San   Luis   Obispo, 

Santa  Barbara,  and  Ventura  Counties,  183  pp.,  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties. 

136    pp.,    paper .50 

**Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  1S6  pp., 

paper    

•'Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916.  Fletcher  Hamilton.  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine.  Inyo, 
Mono,  Butte,  Lassen,  Modoc.  Sutter,  Tehama,  Placer,  Sacramento, 
Tuba,  Los  Angeles.  Orange.  Riverside.  San  Benito,  San  Luis  Obispo, 
Santa  Barbara.  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 

Chapters    of   the    State    Mineralogist's    Report,    Biennial    Period    1917-191S, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Plumas  Couuty,  1S8  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County.  ]44  pp..  paper .50 

Seventeenth   Report   of  the   State   Mineralogist,   1920,   Mining  in   California 

during  1920,  Fletcher  Hamilton  :  562  pp..  71  illustrations,  cloth 1.75 
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Eighteenth  Report  of  the  State  Mineralogist,  1922,  Mining  in  California, 
Fletcher  Hamilton.  Chapters  published  monthly  beginning  with  Jan- 
uary, 1922:, 

**Jauuary,  **February,  March.  April,  May,  June,  July,  August,  September, 

October,  November,  December,  1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Fletcher  Hamilton  and  Lloyd  L.  Root.  January,  February,  March, 
September,   1923  Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Lloyd  L.  Root.  Published  quarterly.  January,  April,  July,  October, 
1924,  per  copy $0.25 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist,    'Mining    in 
California,'   Lloyd   L.   Root.     Published  quarterly. 
January,  1925,  Mines  and  Mineral  Resources  of  Sacramento,  Monterey  and 

Orange    counties -20 

April,    1925,    Mines    and    Mineral    Resources    of   Calaveras,    Merced,    San 

Joaquin,   Stanislaus  and  Ventura  counties .25 

July,  1925,  Mines  and  Mineral  Resources  of  Del  Norte,  Humboldt  and  San 

Diego   counties   '^^ 

October,  1925,  Mines  and  Mineral  Resources  of  giskiyou,  San  Luis  Obispo 

and    Santa   Barbara   counties -23 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 

Chapters   of   Twenty-second   Report   of   the    State    Mineralogist,   'Mining   in 
Cali^rnia,'  Lloyd  L.  Root.     Published  quarterly. 
January,  1926,  Mines  and  Mineral  Resources  of. Trinity  and   Santa  Cruz 


counties 


.25 


April,  1926,  Mines  and  Mineral  Kesources  of  Shasta,  San  Benito  and  Impe- 
rial counties ■"'' 

July,  1926,  Mines  and  Mineral  Resources  of  Marin  and  Sonoma  Counties.-       .25 

October,  1926,  Mines  and  Mineral  Resources  of  El  Dorado  and  Inyo  Counties       .25 
Chapters  of  State  Oil  and  Gas  Supervisor's  Report : 

Summary  of  Operations— California  Oil  Fields,  July,  1918,  to  March,  1919 

(one  volume)    1' ree 

Summary  of  Operations— California  Oil  Fields.     Published  monthly,  begin- 
ning April,  1919 : 
**April,  **May,  June.  **July,  **.-Vugust,  **September,  **October,  November, 

**December,  1919  __-l F"« 

January,  February,  March,  April,  **May,  June,  July,  **August,  September, 

October.  November,  December,  1920 Free 

January,    **February,    **March,    **Aprii,    May,    June.    **July,    August, 

**September,  **October,  **November,  **December,  1921 Free 

January,    February.    March,   April,   May,   June,   July,    August,    September, 

October,  November,  December.  1922 Free 

January,   February.   March,   April,   May,  June,   July,   August,    September, 

October,  November,  December.  1923 Free 

January,   February,   March,   April,    May,   June,   July,   August,    September, 

October.    November.   December,   1924 Free 

January.   February,    March.   April,   May.    June,   July,    August,    September, 

October,  November,  December,  1925 Free 

January,  February,  March,  April,  May,  June,  July,  August,  September,  1926-     Free 
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58  pp..  75  illustratious 

♦♦Bulletin  No.  3.     Gas  and  Petroleum  Yielding  Formations  of  Central  Valley 

of  California,  by  W.  L.  Watts.    1894.  100  pp.,  13  illustrations.  4  maps_     

♦♦Bulletin  No.  4.     Catalogue  of  Californian  Fossils,  by  J.  G.  Cooper,  1S94, 

73  pp.,  67  illustrations.     (Part  I  was  published  in  the  Seventh  Annual 
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**BuIletiD  No.  5.     The  Cyanide  Process,  1S94,  by  Dr.  A.  Sclieiilel.    140  pp., 

46  illustrations 

Bulletin  No.  0.     California   Gold  Mill   rractiees,   1S95,  by   E.   B.  Preston. 

So  pp.,  4G  illustrations $0.50 

**Bulletin  No.  7.     Mineral    Production    o£   California,    by   Counties    for    tUe 

year  1S94,  by  Charles  G.  Yale.    Tabulated  sheet 

**Bulletin  No.  S.     Mineral    Production    of   California,    by    Counties    for   the 

year  1S95.  by  Charles  G.  Tale.     Tabulated  sheet 

♦♦Bulletin   No.   9.     Mine   Drainage.  Pumps,   etc.,   by   Hans  C.  Behr.     1S9G, 

210  pp.,  206  illustrations 

**Bulletin  No.  10.     A  bibliography  Relating  to  tlie  Geology,  Palseontology  and 

Mineral  Resources  of  California,  by  Anthony  W.  Vogdes.    1S9G,  121  pp.     

**Bulletin  No.  11.     Oil  and  Gas  Yielding  Formations  of  Los  .-Vngeles,  Ventura 

and  Santa  Barbara  counties,  by  W.  L.  Watts.     1S97,  94  pp.,  6  maps, 

31   illustrations 

**Bulletin  No.  12.     Mineral  Production  of  California,  by  Counties  for  1890, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦•Bulletin  No.  13.     Mineral  Production  of  California,  by  Counties  for  1897, 

by  Charles  G.  Yale.     Tabulated  sheet 

•♦Bulletin  No.  14.     Mineral  Prorituction  of  California,  by  Counties  for  1S98, 

by  Charles  G.  Yale 

♦♦Bulletin   No.   15.     Map  of  Oil  City   Fields,  Fresno  County,   by   John  H. 

Means.     1S99   

♦♦Bulletin  No.  10.     The  Genesis  of  Petroleum  and  Asphaltum  in  California, 

by  A.  S.  Cooper.     1899.  39  pp..  29  illustrations 

♦•Bulletin  No.  17.     Mineral  Production  of  California,  by  Counties  for  1899, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦♦Bulletin   No.   18.     Mother  Lode  Region   of  California,  by  W.   H.  Storms. 

1900.  154  pp.,  49  illustrations 

•♦Bulletin  No.  19.     Oil  and  Gas  Yielding  Formations  of  California,  by  W.  L. 

AVatts.     1900,  236  pp.,  GO  illustrations,  8  maps 

♦♦Bulletin  No.  20.     Synopsis  of  General  Report  of  State  Mining  Bureau,  by 

W.  1j.  Watts.     1901,  21  pp.     This  bulletin  contains  a  brief  statement 

of  the  progress  of  the  mineral  industry  in  California  for  the  four  years 

ending  December,  1899 

•♦Bulletin  No.  21.     Mineral  Production  of  California  by  Counties,  by  Charles 

G.  Yale.     1900.     Tabulated  sheet 

♦♦Bulletin  No.  22.     Mineral  Production  of  California  for  Fourteen  Years,  by 

Charles  G.  Yale.     1900.    Tabulated  sheet 

Bulletin   No.  23.     The  Copper  Resources  of  California,  by  P.  C.  DuBois, 

F.  M.  Anderson.  J.  H.  Tibbits  and  G.  A.  Tweedy.     1902,  282  pp.,  69 
illustrations,  and  9  maps .50 

♦♦Bulletin  No.  24.    The  Saline  Deposits  of  California,  by  G.  E.  Bailey.    1902, 

216  pp.,  09  illustrations.  5  maps 

♦♦Bulletin  No.  25.     Mineral  Production  of  California,  by  Counties,  for  1901, 

by  Charles  G.  Yale.    Tabulated  sheet 

♦♦Bulletin   No.  2C.     Mineral   Production  of  California   for  the  past  Fifteen 

Years,  by  Charles  G.  Yale.     1902.    Tabulated  sheet 

••Bulletin    No.    27.     The   Quicksilrer   Resources   of   California,   by   William 

Forstner.     1903.  273  pp.,  144  illustrations.  8  maps 

••Bulletin  No.  2S.     Slineral  Production  of  California,  for  1902,  by  Charles 

G.  Yale.     Tabulated  sheet 

••Bulletin   No.  29.     Mineral  Production  of  California  for  Sixteen  Years,  by 

Charles  G.  Yale.     1903.     Tabulated  sheet 

••Bulletin  No.  30.     Bibliography  Relating  to  the  Geology.  Palaeontology,  and 

Mineral  Resources  of  California,  by  A.  W.  Yogdes.    1903,  290  pp 

••Bulletin  No.  31.     Chemical   Analyses  of  California  Petroleum,  by  H.  N. 

Cooper.     1904.     Tabulated  sheet 

•♦Bulletin  No.  32.     Production  and  Use  of  Petroleum  in  California,  by  Paul 

W.  Prutzman.     1904,  230  pp.,  116  illustrations,  14  maps 

••Bulletin  No.  33.     Mineral  Production  of  California,  by  Counties,  for  1903, 

by   Charles   G.   Yale.     Tabulated   sheet 
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by  Cbarles  G.  Yale.     1904.     Tabulated  sheet 

••Bulletin   Xo.  35.     Mines  and  Minerals  of  California,  by  Charles  G.  Yale. 

1904,  55  pp.,  20  county  maps.     Relief  map  of  California 

••Bulletin  Xo.  3G.     Gold  Dredging  in  California,  by  J.  E.  Doolittle.     1905, 

120  pp..  »>i')  illustrations.  3  maps 

••Bulletin  Xo.  37.     Gems.  Jewelers'   Materials,  and  Ornamental   Stones   of 

California,  by  George  F.  Kunz.     1905.  108  pp.,  54  illus'.ratious 

••Bulletin   Xo.  3S.     Structural   and   Industrial   Materials   of  California,   by 

Wm.  Forstner,  T.  C.  Hopkins,  C.  Xaramore  and  L.  H.  Eddy.     1906, 

412  pp.,  1.50  illustrations,  1  map 

••Bulletin  Xo.  39.     Mineral  Production  of  California,  by  Counties,  for  1904, 

by  Charles  G.  Yale.     Tabulated  sheet 

••Bulletin   Xo.   40.     Mineral   Production  of   California   for   Eighteen   Years, 

by  Charles  G.  Yale.     190.5.     Tabulated  sheet 

♦♦Bulletin  Xo.  41.     Mines  and  Minerals  of  California,  for  1904,  by  Charles 

G.  Tale.     1905.  54  pp..  20  county  maps 

••Bulletin  Xo.  42.     Mineral  Production  of  California,  by  Counties,  1905,  by 

Charles  G.  Yale.     Tabulated  sheet 

♦•Bulletin   Xo.  43.      Mineral   Production  of  California  for   Xineteen   Tears, 

by  Charles  G.  Yale.     Tabulated  sheet 

••Bulletin  Xo.  44.     California  Mines  and  Minerals  for  1903,  by  Charles  G. 

Yale.     1907,  31  pp.,  20  county  maps 

••Bulletin  Xo.  45.     Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10  pp 

Bulletin  Xo.  46.     General   Index  of  Publications  of  the  California   State 

Mining  Bureau,  by  Cbarles  G.  Yale.     1907.  .54  pp $0.30 

♦♦Bulletin  Xo.   47.     Mineral   Production   of   CaUfomia,   by   Counties,   1906, 

by  Charles  G.  Yale.     Tabulated  sheet 

♦•Bulletin    Xo.   4S.      Mineral    Production   of   California   for   TV-enty   Tears. 

1906,  by  Charles  G.  Tale 

••Bulletin  Xo.  49.     Mines  and  Minerals  of  California  for  1906,  by  Charles 

G.  Yale.     34   pp 

Bulletin  Xo.  50.     The  Copper  Resources  of  California,  1908.  by  A.  Haus- 

mann,  J.  Kruttschnitt,  Jr.,  W.  E.  Thorne  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) 1-00 

•♦Bulletin  Xo.  51.     Mineral  Production  of  California,  by  Counties,  1907,  by 

D.  H.  Walker.     Tabulated  sheet 

•♦Bulletin  Xo.  52.     Mineral  Production  of  California  for  Twenty-one  Tears, 

1907.  by  D.  H.  Walker.     Tabulated  sheet 

♦♦Bulletin  Xo.  .53.     Mineral  Production  of  California  for  1907,  with  County 

Maps,  by  D.  H.  Walker,  62  pp 

♦♦Bulletin  Xo.  .54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  190S.     Tabulated  sheet 

♦♦Bulletin  X'o.  55.     Mineral  Production  of  California  for  Twenty-two  Tears, 

by  D.  H.  Walker,  1908.    Tabulated  sheet 

♦♦Bulletin   Xo.   56.     Mineral   Production   for  1908.   with  County   Maps   and 

Jlining  Laws  of  California,  by  D.  H.  Walker.     78  pp 

♦♦Bulletin   Xo.  57.     Gold   Dredging   in   California,   by   W.   B.   Winston   and 

Chas.  Janin.    1910,  312  pp.,  239  illustrations  and  10  maps 

"Bulletin  X'o.  .58.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1909.     Tabulated  sheet 

♦♦Bulletin  Xo.  59.     Mineral  Production  of  California  for  Twenty-three  Tears, 

by  D.  H.  Walker.  1909.    Tabulated  sheet 

♦♦Bulletin  Xo.  60.     Mineral  Production  for  1909,  County  Maps  and  Mining 

Laws  of  California,  by  D.  H.  Walker.     94  pp 

♦♦Bulletin  Xo.  61.     Mineral  Production  of  California,  by  Counties  for  1910, 

by  D.  H.  Walker.    Tabulated  sheet 

♦♦Bulletin  X'o.  62.     Mineral  Production  of  California  for  Twenty-four  Tears, 

by  D.  H.  Walker.  1910.     Tabulated  sheet 

♦♦Bulletin  X'o.  63.     Petroleum  in  Southern  California,  by  P.  W.  Prutzman. 

1912,  430  pp.,  41  illustrations,  6  maps 
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♦♦Bulletin  No.  G4.     Mineral  Production  for  1911,  by  E.  S.  Boaiich.     49  pp.__     

♦♦Bulletin  No.  65.     Mineral  Production  for  1912,  by  E.  S.  Boaiich.      64  pp.—     

♦♦Bulletin  No.  66.     Mining  Laws  of  the  United  States  and  California.     1914, 

89  pp.  

♦♦Bulletin    No.    G7.      Jlinerals   of   California,    by   Arthur    S.    Eakle.      1914, 

226   pp.    

♦♦Bulletin   No.   6S.      Mineral   Production   for  1913,   with   County   Maps   and 
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LETTER  OF  TRANSMITTAL. 


September,  1926. 

To  His  Excellency,  The  Honorable  Friexd  Wm.  Richardson, 
Governor  of  the  State  of  California. 

Sir:  I  have  the  honor  to  herewith  transmit  Bulletin  No.  97  of  the 
State  Mining  Bureau,  being  the  annual  report  of  the  statistics  of  the 
mineral  production  of  California. 

The  remarkable  variety,  total  valuation,  and  wide  distribution  of 
many  of  our  minerals  revealed  herein  show  California's  importance 
as  a  producer  of  commercial  minerals  among  the  states  of  the  Union. 
Respectfully  submitted. 

Lloyd  L.  Root, 
State  Mineralogist. 


INTRODUCTION. 


It  is  the  endeavor  of  the  staff  of  the  State  Mining  Bureau,  in  these 
annual  reports  of  the  mineral  industries  of  California,  to  so  compile 
the  statistics  of  production  that  they  will  be  of  actual  use  to  producers 
and  to  those  interested  in  tlie  utilization  of  the  mineral  products  of  our 
state,  while  at  the  same  time  keeping  the  individual's  data  confidential. 
In  addition  to  the  mere  figures  of  output,  we  have  included  descriptions 
of  the  uses  and  characteristics  of  many  of  the  nuiterials,  as  well  as  a 
brief  mention  of  their  occurrences. 

The  compilation  of  accurate  and  dependable  figures  is  an  extremely 
difficult  undertaking,  and  the  State  ilineralogist  takes  the  opportunity 
of  here  expressing  his  appreciation  of  tlu'  cooperation  of  the  producers 
in  making  this  work  possible.  A  fuller  appreciation  of  the  value  of 
early  re.sponses  to  the  requests  sent  out  in  January  will  result  in 
earlier  completion  of  the  manuscript.  Statistics  lose  much  of  their 
value  if  their  publication  is  unnecessarily  delayed. 

Some  of  the  data  relative  to  properties  and  uses  of  many  of  the 

minerals  herein  described  are  repeated  from  preceding  reports,  as  it 

is  intended  that  this  annual  statistical  bulletin  shall  be  somewhat  of 

a  compendium  of  information  on  California's  commercial  minerals  and 

their  utilization. 

Lloyd  L.  Root, 
State  Mineralogist. 
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DATA  COMPILED   FROM    DIRECT   RETURNS    FROM    PRO- 
DUCERS UN  ANSWER  TO  INQUIRIES  SENT  OUT  BY" 
THE  CALIFORNIA  STATE  MINING  BUREAU, 
FERRY  BUILDING,  SAN  FRANCISCO, 
CALIFORNIA. 


CHAPTER  ONE. 

The  total  value  of  the  mineral  output  of  California  for  the  year  1925 
was  $4.34.519.660,  being  an  increase  of  $59,898,871  over  the  i924  total 
of  $374,620,789.  There  were  fifty-five  different  mineral  substances, 
exclusive  of  a  segregation  of  the  various  stones  grouped  under  gems ; 
and  aU  of  the  fifty-eight  counties  of  the  state  contributed  to  the  list. 

As  revealed  by  the  data  following,  the  salient  features  of  1925  com- 
pared with  the  preceding  year  were :  The  considerable  increase  in  value 
of  the  petroleum  yield.  Material  advances  were  also  made  by  cement, 
miscellaneous  stone,  zinc,  lead,  and  quiclcsilver ;  while  decreases  were 
registered  by  brick  and  hollow  building  blocks  and  by  salt.  Gold, 
copper,  .silver,  and  pottery  clay  fairly  well  held  their  own  with  only 
slight  drops  in  total  value.  There  were  a  number  of  other  minor 
variations.  The  net  result  was  an  increase  in  the  grand  total  for  all 
groups  of  practically  sixty  million  dollars,  as  .stated  above.  Petroleum 
accounted  for  an  increase  of  $55,936,955  in  total  value,  clue  both  to 
advanced  prices  and  an  increase  from  228,933,471  barrels  to  232,492,147 
barrels  in  ciuantity,  or  a  difference  of  3,558,676  barrels. 

Of  the  metals :  lead  increased  from  4,984,387  pounds,  worth  $398,751, 
to  7,352,422  pounds,  worth  $639,661 ;  zinc  from  3,060,000  pounds  and 
$198,000  to  11,.546,602  pounds  and  $877,542;  quicksilver  from  7,948 
flaslcs  and  $543,080  to  7,683  flasks  and  $621,831 ;  platinum  from  273 
fine  ounces  and  $36,452  to  292  fine  ounces  and  $39,937.  Thougli  gold 
decreased  .slightly,  California  continues  to  account  for  approximately 
30  per  cent  of  the  gold  output  of  the  United  States. 

Of  the  structural  group :  cement  advanced  from  11,655,131  barrels, 
worth  $23,225,850,  to  13,206,630  barrels,  worth  $25,043,335;  granite 
from  a  valuation  of  $1,211,046  to  $1,853,859.  Brick  and  hoUow  building 
blocks  or  tile  decreased  in  total  value  from  $9,137,908  to  $7,503,976, 
due  mainly  to  common  brick,  though  all  clas.ses  showed  drops  except 
fire-brick  which  advanced  slightly  in  value  for  a  .slightly  smaller  quan- 
tity. Lime  and  magnesite  both  dropped  off  slightly.  Of  the  'indus- 
trial' group,  as  is  usually  the  case,  there  were  a  number  of  fluctuations, 
mineral  water  and  the  sillimanite  group  being  the  only  ones  to  show 
material  increases.  Of  the  salines,  calcium  chloride,  potash,  and  soda 
increased  in  value,  with  the  borates,  magnesium  salts,  and  common  salt 
decreasing. 

The  figures  of  the  State  Mining  Bureau  are  made  up  from  reports 
received  direct  from  the  producers  of  the  various  minerals.  Care  is 
exercised  in  avoiding  duplication,  and  any  error  is  likely  to  be  on  the 
side  of  under-  rather  than  over-estimation. 

California  yields  commercially  a  greater  number  and  variety  of 
mineral  products  than  any  state  in  the  United  States,  and  proljably 
more  than  any  other  equal  area  elsewhere  of  the  earth.     The  total 
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annual  value  of  her  output  has  been  surpassed  by  not  more  than  four 
or  five  others,  and  those  usually  the  grreat  eoal  states  of  east  of  the 
ilississippi.  The  past  two  years,  California  has  been  second  only  to 
Pennsylvania.  California  was  for  many  years  the  sole  domestic  source 
of  borax,  ehromite  and  matrnesite  and  in  which  we  still  lead.  We  lead 
all  other  states  in  the  production  of  gold,  quicksilver,  and  platinum ; 
and  have  alternated  in  the  lead  with  Colorado  in  tungsten,  and  with 
Oklahoma  in  petroleum. 


By   Substances. 

The  following  table  shows  the  comparative  yield  of  mineral  sub- 
stances of  California  for  1924:  and  1925,  as  compiled  from  the  returns 
received  at  the  State  ^lining  Bureau,  San  Francisco,  in  answer  to 
inquiries  sent  to  producers: 


Bituminous  rock 

Borates^. 

Brick  and  hollow  building 


70  tons 
6,040  tons 
32,070  tons 


tile. 


Cement 

Chromite 

Cla.v  (pottsry). 

Coal 

Copper 

Dolomite 


Fuller's  earth. 

Gems 

Gold 

Granite _ 

Gypsum 


11.655.131  bbls. 

350  tons 

417,928  tons 

1.425  tons 

52.089.349  lbs. 

28.843  tons 

9,055  tons 

5,290  tons 


Lime 

Limestone 

Lithia 

Magnesite 

Magnesium  salts. 


25,569 

1,984,387 

62,029 

219,476 


Marble. 

Mineral  paint 

Mineral  water 

Natural  gas 

Onyx  and  travertine 

Petroleum 

Platinum 

Potash 

Pumice  and  volcanic  ash. 

Pyrites 

Quicksilver 

Salt 

Sandstone 

Silica  (sand  and  quarta).. 

Soapstone  and  talc 

Soda... 

Stone,  miscellaneous  ^ 

Tungsten  concentrates 

Zinc 

Unapportioned 


228.933,471  bbls. 


S4.750 

14,922 

1,599,149 

9.137,908 

23,225,850 

6.700 

651.857 

8.800 

6,823,704 

71,271 

68,112 

67.295 

4.800 

13.150,175 

1,211,046 

33,210 

398.751 

703,335 

582,660 

2,269 

900,183 

145,883 

25,785 

140.253 

5,234 

818.726 

15.153,140 


33,107 

4,919 

124,214 

7.948 

318.800 

6.700 

6.808 

3,555,153 

16.179 

32,536 


tons 

tons 

tons 

flasks 

tons 

cu.  ft. 

tons 

fine  oz. 

tons 

tons 


274.652.874 

36.452 

747.407 

33.404 

517.835 

543,080 

1,159,137 

3,600 

35,006 

2,381.952 

242,770 

711,796 

15,866,380 

446,009 

198,900 

■11,968,399 

$374,620,789 


13,206,630  bbls. 

591  tons 

537.587  tons 

730  tons 

46.968,499  lbs. 

42,852  tons 

8,165  tons 

5.280  tons 


107,613  tons 

7,352.422  lbs. 

61.922  tons 

319.977  tons 


7.503,976 

25,013,335 

10,912 

674,376 


104,900 
59,615 
91,842 
10,663 
13,06.5,330 
1,853.859 
172,444 
639,661 
685,528 
494,525 


1  tons 
I  tons 
I  tons 


12,115,072  f 
194,719,924  I 
19,940  c 
232,492.147  I 
292  f 
36.355 
5.319 
129.500 
7.683 
284,068 
14,704 
12,498 
3,054,416 
15,463 
48.623 


tons 
tons 
tons 
flasks 


872,944 

132,553 

19,450 

116.105 

6,969 

1,230.435 

15,890,082 

16,120 

330,609,829 

38,937 

829,770 

32,937 

328,330 

621.831 

949,826 

14,362 

96.780 

2,119.763 

239.084 

947.649 

17.409,834 

.■!48,471 

877.542 

«1,937.484 


$72,211— 

1,633,932— 

1,817,485+ 

4,212+ 

22,519+ 

4,920— 

154.177— 

33,629+ 

8,497— 

24,547+ 

5,863+ 

84,845— 

642,813+ 

119.234+ 

240,910+ 

17.827— 

88.135— 

2.269— 

27,23»- 

13,330— 

6,335— 

24,148— 

1,735+ 

411,729+ 

736,942+ 

16,120+ 

55,956,955+ 

3.485+ 

82,363+ 

467— 

10,715+ 

78,751+ 

209,311— 

10,762+ 

61,774+ 

262,187— 

3,686— 

235,853+ 

1,443.474+ 

678.P42+ 
10,915— 


•I'nder  'unapportioned.' 

">  Includes  onyx  and  travertine. 

*»  r'ombined  with  marble. 

^  Includes  macadam,  ballast,  rubble,  riprap,  paving  blocks,  sand,  gravel,  and  grinding-mill  pebbles. 

^  Includes  calcium  chloride,  diatomaceous  earth,  iron  ore.  shale  oil,  siUimanite-andalusite,  sulphur,  aluminum 
phato.  giauber  salt,  potash  alum,  micu  schist,  radio  galena  crystals,  arsenic. 

■^  Includes  calcium  chloride,  bituminous  rock,  antimony,  asbestos,  grtiphite.  infusorial  and  diatomaceous  earth. 
ore,  shale  oil  sillimanite-andalusite. 


STATISTICS   OF   ANNUAL   PRODUCTION.  13 
By   Counties. 

The  following  table  shows  the  comparative  value  of  the  mineral  pro- 
duction of  the  various  counties  in  the  state,  for  the  years  1924  and  1925  : 

County.  19il,  1925 

Alameda    $2,634,645  $2,916,506 

AlDine        -      2,552  520 

Amador""                               2,938,865  2,625,703 

Amador --_      ■641,750  546.178 

Calaveras                                  1.572,419  1,450,618 

Colusa         77.267  103,230 

Contra  cos'ta":::::::::::: 2,34s,o9o  ^■i*'^-iii 

Del    Norte                        -      722,265  270,582 

El  Dorado  _::;::::::_:: 395,572  352,828 

Fresno                           -      12.547,798  9,264,996 

Glenn  _::::"::"::;_""—  41,550  92,288 

Humboldt 485,478  '719.151 

Imperial    139.908  330.96a 

Invo 2,110.075  2.585.145 

Kern    74,164,451  89,400.726 

Kings 725  520 

Lake    96.396  73.348 

Lassen 37.908  2,404 

Los  Angeles 168.420,709  193.180.000 

Madera   955,469  1,377,458 

Marin    527,231  434,802 

Mariposa    234,707  634,862 

Mendocino    60,768  16,533 

Merced    87,603  80,262 

Modoc   1.300  2.400 

Mono 126,691  184,745 

Monterey    286.490  277.721 

Napa 359,265  229,172 

Nevada 2,945,267  2,352,877 

Orange    40,481,210  49,104,490 

Placer   492,180  550,413 

Plumas    3,876,105  4,401.508 

Riverside    5,508,244  5,179,108 

Sacramento    2,196,210  2,504,405 

San    Benito    2,144,603  2,617,396 

San   Bernardino   12,642,431  14,179,663 

San    Diego    1,013,119  1,129,757 

San    Francisco    150.258  131,158 

San   Joaquin    602.500  737,818 

San   Luis    Obi-spo    i_  317,779  136,477 

San  Mateo 302,171  1,577,513 

Santa  Barbara    5,159,740  4,338,431 

Santa    Clara    1,150.401  1,320,858 

Santa    Cruz    4,339,233  3,227,036 

Shasta     4,754,664  4,300,449 

Sierra    812,476  1,386,301 

Siskiyou    140,787  219,626 

Solano 3,089,475  2,678,547 

Sonoma 172,051  160,231 

Stanislaus   345,138  415,466 

Sutter    97  397 

Tehama     34,454  77,183 

Trinity    509,344  502,289 

Tulare     498,674  426,979 

Tuolumne 629,156  567,248 

Ventura    6.089,394  17,853,540 

Yolo     15,800  23,060 

Yuba    2,189,881  2,721,594 

Total    values $374,620,789  $434,519,660 
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Total    Mineral   Production  of  California,  by  Years. 

The  follo-w-ing  tabulation  gives  the  total  value  of  mineral  production 
of  CaUfomia  by  years  since  1S87,  in  which  year  compilation  of  such 
data  by  the  State"  INIining  Bureau  began.  At  the  side  of  these  figures 
the  -vn-iter  has  placed  the  values  of  the  most  important  metal  and  non- 
metal  items — gold  and  petroleum. 

In  the  same  period  copper  made  an  important  growth  beginning  with 
1897  following  the  entry  of  the  Shasta  County  mines,  and  more 
recently  Plumas  County.  Cement  increased  rapidly  from  1902.  while 
crushed  rock,  sand  and  gravel  as  a  group  parallels  the  cement  increase. 
Quicksilver  has  been  up  and  down.  iMineral  water  and  salt  have 
always  been  important  items,  but  the  values  fluctuate.  Borax  has 
increased  materially  since  1896.  War-time  increases.  1915-1918.  were 
shown  by  chromite.copper.  lead,  magnesite.  manganese,  silver,  tungsten 
and  zinc.  Zklost  of  these,  except  silver,  have  since  declined:  though 
structural  materials  and  copper  increased  in  1920-1924.  also  lead  and 
magnesite  in  1923;  lead  and  zinc  in  1925. 

Total  Mineral  Production  of  California,  by  Years,  Since  1887. 


! 

Year 

Total  valae  of 
all  minerals 

Gold,  valoe 

Fetroieiim. 

{19.785.868 
19.469,320 
leioSl.TSl 

2<)J»3.2<-4 
22.Stt.663 
24.291.398 
25.142.441 
27.289.079 
29.313.460 
32,622.945 
34.355,981 
35.069.105 
S7.7.i9,OiO 
43.778,348 
43,0«I427 
46,776.085 
55,697,949 
66,363.198 
S2.&73.229 

t-3.3I4.7r3 
96,663.369 
127.901.610 
161,202,962 
199.753.837 
195.830,002 
242.099.657 
268.157.472 
315.183.826 
344.024,678 
374.620,789 
434,519.660 

T13  588  614 
12730000 
ll'PMS 

1            ^   1 
Ij"    i^\ 
13  33131; 
17  181  ••62 
lo-       11 

loo'   1   ' 

14,311.1h3 
15,701,^2 
14,670,346 
13,379,013 
13,150,175 
13,065,330 

*mjK! 

1888                                        

i^ojm 

HJ-SS 

1892 — 

608.092 

1896 - —      - 

l.isa793 

1.61S.299 

-.--"'1,1'T2 

;2  .;  -?,1S. 

1910.... 

1911 

1912 

1913 

!- •s-'],',^ 

>■ .-.  ..'-^ 

mff --- -  - 

17S.3i4.937 
203.138J>25 

192-;             -  -                          

1925 .                               - 

330,603.829 

Total  Talaes 

53,904,913.476 

$541,813,072 

r2.213.747.928 

STATISTICS   OF   AXNUAL   PRODUCTIOX. 
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CHAPTER  TWO. 


FUELS. 


Among  the  most  important  mineral  products  of  California  are  its 
fuels.  This  subdivision  includes  coal,  natural  gas,  and  petroleum,  the 
combined  values  of  which  made  up  praeticaUy  80  per  cent  of  the  state 's 
entire  mineral  output  for  the  year  1925. 

There  are  deposits  of  peat  known  in  several  localities  in  California, 
small  amounts  of  which  are  used  as  a  fertilizer,  and  in  stock-food 
preparations,  but  none  has  yet  been  recorded  as  utilized  for  fuel. 

Comparison  of  values  during  1924  and  1925  is  shown  in  the  following 
table : 


1924 

1925 

Increase-r 

Decrease — 

Value 

Amount 

Value 

.\mount 

Value 

Coal 

l,-425  tons 
209,921.596  M  cu.  ft. 
228  933  471  bbls. 

SS.800 
15,133.140 

274,652.874 

730  tons 
194,719,924  M  cu.  ft. 
232,492,147  bbls. 

13.880 
15,890,082 
330,609,829 

$4,920— 

736,942+ 

55,956,955+ 

$289,814,814 

$346,503,791 

Net  increase 

$56,688,977+ 

Bihliogiaphii:  State  Mineralogist  Reports  YII.  XII-XV  (inc.), 
XTII,  XIX-XXI  (inc.).  U.  S.  Geol.  Surv.,  Bulletins  285,  316, 
431,  471,  581;  Ann.  Rpt.  22,  Pt.  III. 

Coal  production  in  California  in  1925  totaled  730  short  tons  valued 
at  $3,880,  being  credited  to  Amador,  Mendocino,  and  Riverside  coun- 
ties. Only  a  .small  pai-t  of  it  was  marketed,  as  it  was  mainly  consumed 
for  local  camp  purposes  and  for  power  and  forge  use  in  development 
work  on  the  deposits.  Considerable  development  work  is  under  way  in 
Shasta  County,  as  well  as  in  Mendocino.  Experiments  on  a  commercial 
scale  are  being  made  by  the  Pacific  Gas  and  Electric  Company  with 
a  new  type  of  generator  to  produce  gas  from  Californian  coal  at  their 
]\tarysville  gas  plant.  Incidentally  the  new  method  of  gas  making  is 
not  a  return  to  that  in  use  before  the  introduction  of  oil,  when  the 
coal  had  to  be  retorted  12  to  14  hours.  It  is  stated  that  in  the  new 
machines  coal  will  be  transferred  into  gas  in  five  minutes. 

Total    Coal    Production    of    California. 

The  very  considerable  output  of  coal  in  the  years  previous  to  1883 
was  almost  entirely  from  the  Mount  Diablo  district.  Contra  Costa 
County.  Later  the  Tesla  mine  in  Corral  Hollow,  Alameda  County, 
was  an  important  producer  for  a  few  years.  Stone  Canyon,  Monterey 
County,  was  also  an  important  producer  for  a  short  time,  and  there 
has  been  some  coal  shipped  from  properties  in  Amador,  Fresno.  Orange, 
Riverside  and  Siskiyou  counties.  The  following  tabulation  gives  the 
annual  tonnages  and  values,  according  to  available  records : 
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Coal  Output  and  Value  by  Years. 


Year 

Tons 

Value 

Year 

Tons 

Value 

1861 

6,620 
23.400 
43.200 
50.700 
60,530 
84,020 
124.690 
143.676 
157.234 
141.890 
152,493 
190,859 
186,611 
215,352 
166,638 
12S,049 
107,789 
134,237 
147,879 
236,950 
140,000 
112,592 
76,162 
77.485 
71.615 
100,000 
50,000 
95,000 
121,280 
110,711 
93,301 
85,178 
72,603 
59.887 

$38,065 
134.550 
248.400 
291.525 
348,048 
483,115 
716,968 
826,137 
904,096 
815.868 
876,835 
1,097,439 
1.073.013 
1.238.274 
958.169 
736.282 
619.787 
771.863 
850.304 
1.362,463 
805,000 
647,404 
380,810 
309,950 
286,460 
300,000 
150,000 
380,000 
288,232 
283,019 
204,902 
209,711 
167,555 
139,862 

1  1895 

79,858 

70,649 

87,449 

143,045 

160,941 

176,956 

150,724 

88,460 

93.026 

79.062 

46.500 

24.850 

23.734 

18.496 

49.389 

11.033 

11.047 

14.481 

25.198 

11.859 

10.299 

4.037 

3.527 

6,343 

2.983 

2,078 

12.467 

27,020 

1.010 

1,425 

730 

$193,790 

1862 

'  1896  

161.335 

1863 

1897 

196.255 

1864 

1898 

337.475 

1865 

1866 

1867 

1868 

1899 

1900 

1901 

1902 

420,109 
535,531 
401.772 
248  622 

1869 

1S70 

1871 

1872_ 

1873 

1903 

1904 

1905 

1906 

1907        

265,383 
376,494 
144,500 
61.600 
55.849 

1874  .         

1908 

55,503 

1875 

1909 

216,913 

1876 

'  1910 

1911 

1912 

23,484 

1877 

18,297 

1878            

39.092 

1879 

1913 

85.809 

1880 

1914 

28,806 

1881 

'  1915 

26,662 

1882 

1916 

7,030 

1883 

1917 

7,691 

1884 

1918 

16,149 

1885 

1919 

8.203 

1888 

1920 

5.450 

1887 

1921 

63.578 

1888 

1922 

135.100 

18S9--     

1923 

5.090 

1890 

1924     .   _  

8.800 

1891  .    .    

1925_  .-  

3,SS0 

1892 

1893 

5,207.310 

S23.098,35S 

1894      

The  tonnages  in  the  above  table  for  the  years  1S61— 1SS6  (incl. )  are  taken  from  the 
U.  S.  Geological  Sun-ey.  "Mineral  Resources  of  the  U.  S..  1910,"  p.  107.  The  values 
assigned  for  the  years  previous  to  1SS3  are  those  given  by  W.  A.  Goodyear  (Min- 
eral Res.,  1SS2,  DP.  93—94).  being  an  average  of  $5.75  per  ton.  From  1S87  to  date 
the  figures  are  those  of  the  California  State   Mining  Bureau. 

NATURAL    GAS. 

Bibliography:  State  [Mineralogist  Eeports  VII,  X.  XII,  XIII.  XIV. 
Bulletins  3,  16.  19.  69,  73.  89.  ilonthly  Summary.  Oil  &  Gas 
Supervisor.  Dec.  1919:  Aug..  1922:  Mar..  1923:  Mar.  and  Apr.. 
1926. 

Statistics  on  the  production  of  natural  gas  in  California  are  in  a  con- 
siderable degree  difficult  to  arrive  at.  as  much  of  it  that  is  utilized 
directly  at  the  wells  for  heating,  lighting,  and  driving  gas  engines  is 
not  measured.  Hence,  it  is  necess.sary  to  approximate  the  output  of 
many  of  the  operators  in  the  oil  fields,  estimated  on  the  number  of 
lights,  and  on  the  number  and  horsepower  of  gas  engines  and  steam 
boilers  thus  operated.  The  figures  here  given  are  for  gas  utilized 
locally  and  also  that  sold  for  distribution  to  consumers;  and  we  con- 
sider are  not  over-estimated,  particularly  in  the  six  oil-producing 
counties.  It  must  be  remembered  that  several  of  our  important  oil 
fields  are  removed  many  miles  from  the  site  of  any  other  industry,  and 
that  the  gathering  of  small  amounts  of  gas  and  transporting  it  for  any 
considerable  distance  may  not  always  be  profitable,  nor  is  it  often 
possible  to  have  pipe-line  facilities  available  to  handle  the  gas  accom- 
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pauyiug  the  early  gas  produetion  iu  newly  developed  fields.  Wherever 
feasible,  casing-head  gas  is  used  in  driving  gas  engines  for  pumping 
and  drilling,  and  in  firing  the  lioilers  of  steam  driven  plants. 

The  most  notable  gas  developments  iu  California  in  recent  years  have 
been  in  the  Elk  Hills  and  Buena  Vista  Hills  in  Kern  County,  north- 
east of  the  Midway'  district,  and  iu  the  new  oil  fields  in  the  Los  Angeles 
basin,  Los  Angeles  and  Orange  counties. 

The  following  paragraphs  are  quoted,  with  accompanying  cliarts, 
from  a  recent  report  by  ]\Ir.  C.  C.  Brown,'  gas  engineer  of  the  Railroatl 
Commission  of  California,  which  is  a  continuation  of  the  earlier  report 
l)y  Masser.^ 

"The  oil  indu.stry  is  coming  to  realize  more  and  more  the  important  role  wliicli 
natural  gas  plays  in  the  economic  recovery  of  petroleum  from  the  oil  fields.  In  the 
past  little  attempt  has  been  made  to  conserve  the  gas  within  the  oil  reservoirs,  it 
being  felt  that  the  production  or  rather,  the  releasing,  of  the  initial  compressed  gas 
was  an  unavoidable  factor  in  oil  field  operation,  and  that  the  wastage  of  this  product 
over  and  above  the  amount  needed  for  field  use  and  sale  under  existing  contracts 
to  gas  distributing  companies  was  not  a  serious  economic  loss. 

"However,  recent  experiments  and  tests  have  definitely  proved  that  the  conser- 
vation of  this  naturai  gas  within  tlie  oil  sands  is  of  utmost  importance  to  tlie  oil 
operator  if  he  is  to  secure  the  maximum  length  of  producing  life  and  maximum  total 
production  of  oil  from  his  wells. 

"As  a  matter  of  fact,  gas  is  being  reintroduced  into  the  oil-bearing  strata  in  a 
number  of  cases  where  the  original  gas  had  been  dissipated  and  where  the  wells  had 
iong  ceased  to  flow.  The  results  achieved  by  this  procedure  have  been,  to  some 
extent,  encouraging. 

"Another  factor  that  has  tended  to  emphasize  the  value  of  natural  gas  in  the  last 
few  years  is  the  installation  of  large  numbers  of  gasoline  extraction  plants,  through 
which  tremendous  quantities  of  casing-head  gas  are  being  processed  for  the  extrac- 
tion of  natural  gasoline. 

"The  natural  gasoline  industry  has  grown  from  a  comparatively  few  small  plants 
installed  some  twenty  years  ago  to  something  over  eleven  hundred  plants  in  the 
United  States,  svith  a  capitalization  of  over  $230,000,000.  with  a  total  daily  capacity 
of  about  four  and  one-half  million  gallons.  The  production  of  natural  gasoline  is 
increasing  at  the  rate  of  approximately  10  per  cent  a  year. 

"Another  very  tangible  factor  in  the  value  of  natural  gas  is  its  value  as  a  fuel 
commodity.  *  *  *  In  the  greater  portion  of  this  territory,  natural  gas  is 
utilized  for  domestic,  commercial  and  industrial  purposes.  In  the  cities  of  Los  Angeles 
and  Santa  Barbara  a  mixed  gas  i.?  used  having  a  heat  value  of  850  B.t.u.  per  cubic 
foot.  This  gas  is  produced  by  'cracking'  or  'reforming'  natural  gas  and  mixing  it 
with  straight  natural  gas  having  a  beat  value  of  about  1200  B.t.u. 

"The  'reforming'  or  'cracljing'  of  natural  gas  is  a  process  of  much  interest  to 
several  of  the  southern  California  gas  utilities.  During  the  major  portion  of  the 
year  there  exists  an  abundance  of  natural  gas,  more  than  .sufficient  to  provide  for 
mixing  requirements.  In  this  period,  the  artificial  gas  portion  of  the  commercial 
mixture  may  be  manufactured  by  'reforming'  natural  gas  rather  than  by  producing 
this  gas  from  oil,  which  is  vastly  more  efficient  thermally  than  is  the  oil  gas  process. 
In  addition  to  the  economy  on  a  heat  unit  basis,  there  is  a  further  saving  due  to 
the  somewhat  lower  price  of  natural  gas  as  compared  with  oil  upon  an  equivalent 
fuel  value.  In  view  of  these  efficiencies  and  economies,  it  has  been  the  regular 
practice  of  the  two  utilities  in  Los  Angeles  since  about  1917  to  manufacture  as  much 
as  possible  of  the  required  volume  of  artificial  gas  by  reforming.  This  economy  is, 
of  course,  recognized  by  the  Railroad  Commission,  and  present  gas  rates  reflect  the 
benefit  to  the  consumer. 

"The  reforming  process  is  carried  on  in  the  regular  type  of  straight  shot  oil  gas 
generator,  without  any  important  change  whatsoever  in  construction.  The  operation 
of  the  generator  is  practically  the  same  as  for  oil  gas  production,  and  it  is  therefore 
possible  to  change  from  oil  to  natural  gas  at  any  time,  according  to  the  local  require- 
ments of  the  natural  gas  supply. 

"In  this  process  the  methane  and  ethane  are  partially  decomposed  into  carbon 
and  hydrogen,  with  an  accompanying  increase  of  volume  and  reduction  in  heat  value 
per  cubic  foot.  The  extent  of  the  decomposition  of  the  natural  gas  varies  with  the 
generator  temperature  and  the  time  of  contact  of  the  gas  with  the  hot  brickwork. 
Therefore,  with  constant  temperatures  witliin  the  normal  operating  range  of  tiie 
generator,  the  quality  of  the  reformed  gas  made  varies  with  the  rate  of  introduction 
of  natural  gas  into  the  machine  ;  further,  the  capacity  of  the  machine  increases  with 
the  higher  B.t.u.  quality,  as  the  natural  gas  is  injected  at  a  higher  rate  per  hour 
to  obtain  a  shorter  period  of  contact  with  hot  brickwork,  and  a  correspondingly 
lesser  decomposition. 

"The  primary  decomposition  of  the  natural  gas  on  contact  with  the  hot  brickwork 
is  the  breaking  down  the  ethane  (C^Ha)  which  is  less  stable  chemically  than 
methane.    This  is  indicated  by  analysis  of  reformed  gases  which  are  entirely  lacking 

'Brown,  C.  C,  Natural  gas  in  California:  Rep.  of  State  Oil  and  Gas  Sup..  Cali- 
fornia State  Mining  Bureau.  Vol.  11,  No.  9,  pp.  8-28.  Mar.  1926. 

=  Masser,  H.  L.,  Rep.  of  State  Oil  and  Gas  Sup.,  'Vol.  8  No.  9,  Mar.  1923.  See  also 
Cal.  State  Min.  Bur.  Bulletin  93. 
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in  ethane,  while  methane  is  still  present  in  large  percentages.  While  ethane  is  the 
less  stable  of  the  two  hydrocarbons,  it  requires  a  grreater  amount  of  heat  to  com- 
pletely decompose  it.  However,  the  decomposition  doubtless  proceeds  in  two  stages, 
first  forming  methane,  which  is  tlien  subject  to  decomposition  in  the  same  manner 
as  the  other  methane  originally  present  in  the  gas. 

"At  such  times  as  there  is  not  sufBcient  available  natural  gas  for  reforming 
purposes,  the  process  of  oil  gas  manufacture  is  resorted  to.  The  oil  or  gas  is  then 
enriched  with  natural  gas  to  bring  the  mixture  up  to  the  required  S50  B.t.u.  quality." 

Production   and   Value. 

There  i.s  rather  a  wide  variation  in  prices  quoted  for  natural  gas 
because  a  considerable  part  is  iised  directly  in  the  field  for  driving 
gas  engines  and  firing  boilei's,  and  is  tlierefore  not  measured  nor  sold. 
Sueli  companies  as  have  placed  a  valuation  on  tlie  gas  that  was  thus 
used  in  192-5  gave  from  3('  to  2oc  per  1000  en.  ft.,  at  the  well. 
From  the  totals  shown  in  the  tabulation  following  herein,  the  average 
^alue  for  all  fields  in  1925  works  out  at  approximately  8.2('.  Approxi- 
mately 7000  cu.  ft.  of  gas  is  equal  to  one  barrel  of  oil  in  heating 
value,  and  is  so  accounted  for  by  many  operators.  In  driving  gas 
engines,  about  4000  cu.  ft.  per  2-1  hr.  are  consumed  by  a  25-h.p.  engine, 
and  63,700  cu.  ft.  per  day  for  heating  a  70-h.p.  steam  boiler,  which 
figures  have  been  utilized  in  compiling  this  report,  in  those  cases  where 
gas  was  not  metered. 

Natural  Gas  'Consumed,'  or  Utilized  for  Fuel,  1925. 

County.  M  cu.  ft.  Value. 

Fresno    1,. =515,889  $116,711 

Kern    45,649,845  2,290,608 

Kings    740  440 

Los   Angeles    SS, 226, 700  8,704,894 

Orange    2';,.324,3G9  2,324,014 

Santa  Barbara 2,545,208  248,708 

Tulare 280  175 

Ventura    20,144,646  1,953,163 

Butte,    Humboldt,    Lake,    Mendocino,    Sacramento,     San 

Joaquin.    San    Luis    Obispo,    San    Mateo,    Santa    Clara, 

Sutter,    Tuba* 312,247  251,369 


Totals 194,719,924  §15,890,082 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 

The  above  totals  for  1925  compare  with  209,921,596  il  cu.  ft.,  valued 
at  $15,153,140  in  1924.  The  only  important  increase  in  quantity  in 
]925  was  made  bv  Ventura  Countv,  which  shows  20,144,646  il  cu.  ft., 
worth  $1,953,163"  as  against  5,995,760  M  cu.  ft.  and  $633,352  in  1924. 
This  was  due  to  exploitation  of  deeper  oil  sands  in  the  Ventura  field. 
Fresno  County  showed  a  slight  increase,  Los  Angeles,  Orange,  and 
Kern  counties,  in  the  order  named,  utilized  somewhat  smaller  quantities 
of  natural  gas;  but,  with  the  exception  of  Los  Angeles,  there  was  a 
larger  recovery  of  natural-gas  gasoline  from  the  gas  treated. 

Natural   Gas   Production   in   California,  Since  1888. 

The  production  of  natural  gas  in  California  by  j'ears  since  1888  is 
given  in  the  following  table.  The  first  economic  use  of  natural  gas  in 
California  was  from  the  famous  Court  House  well  at  Stockton,  bored 
in  1854^1858.  Beginning  about  1883  and  for  several  succeeding  years, 
a  number  of  gas  wells  were  brought  in  around  Stockton.  Natural  gas 
was  known  in  a  number  of  other  localities,  and  occasionally  utilized  in 
a  small  way,  notably  at  Kelseyville  in  Lake  County,  and  ia  Humboldt 
County  near  PetroUa  and  Eureka,  but  there  are  no  available  authentic 
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records  of  amounts  or  values  previous  to  the  year  1888.  The  most 
important  developments  in  the  commercial  production  of  natural  gas 
have  been  coincident  with  developments  in  the  oil  fields,  by  utilizing 
the  casing-head  gas  as  well  as  that  from  dry-gas  wells. 


Year 

M  cubic  feet 

Value 

Tear 

M  cubic  feet 

Value 

1888  .   .. 

•12.000 
•14,500 
•41,250 
'39,000 
•75,000 
•84,000 
»  "85,080 

•  "110,800 

•  "131,100 

•71,300 
•111,165 
115,110 
40,566 
120.800 
120,968 
120,134 
144,437 
148,345 
168,175 
169.991 

$10,000 
12,680 
33,000 
30,000 
55,000 
68,500 
79,072 
112,000 
111,457 
62,657 
74,424 
95,000 
34,578 
9-2.034 
99,443 
75,237 
91,035 
102,479 
109.489 
114,759 

1908  .. 

842.883 
1,148,467  : 
10,579,933 
•5,000,000 
•12,600,000 
14,210,836 
16,529,963 
21,992,892 
28,134,365 
44,343,020 
46,373,052 
52,173,503 
58,567,772 
67,043,797  ! 
103,628,027 
240,405,397 
209,021,596 
194,719.924 

$474  5S4 

1889 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

616  932 

1890 

1891 

1892 

1,676,367 
491.859 
940  076 

1893 

1894 

1895 

1,053,292 

1,049,470 
1,706,480 

1896 

1916 

2,871,751 

1897 

1917 

1918 

2,964,922 

1898 

3,289.524 

1899 

1900 

1919 

1920 

4,041.217 
3  898  286 

1901 

1902 

1903 

1904 

1905  ... 

1921 

1922 

1923 

1924  

1925  .    ..  . 

4,704,678 
6,990,030 
15,661,433 
15,890.082 
15,890,082 

1906 

Totals  

1907 

1,130,139,148 

$84,936,967 

'Quantity,  in  part,  estimated,  where  values  only  were  reported. 
"Includes  natural  CO2  from  a  mine  in  Santa  Clara  County. 


Gasoline  from    Natural   Gas. 

ilore  or  less  gas  usually  accompanies  the  petroleum  in  the  oil  fields, 
;ind  such  gas  carries  varying  amounts  of  gasoline.  A  total  of  163  plants 
hy  83  operating  companies  or  individuals  were  in  operation  in  1925 
recovering  gasoline  by  compression  or  absorption  from  this  'casing- 
head'  gas.  After  the  gasoline  is  extracted  the  remaining  'dry  gas'  so 
far  as  practicable  is  taken  into  pipe  lines,  by  which  it  is  distributed  to 
consvimers,  both  domestic  and  commercial. 

In  certain  of  the  oil  fields,  some  of  the  casing' -hoad  gasoline  is 
obtained  as  an  incidental  product  to  the  eomprrssiuu'  nf  the  natural 
gas  preliminary  to  its  transmission  to  consuming  cfutiTs  tlirough  the 
gas  pipe  lines.  Some  concerns  market  the  casing-head  gasoline  sepa- 
rately, others  blend  it  with  distillery  gasoline,  while  others  turn  it  into 
tlie  oil  pipe  lines  thus  mixing  this  high-gravity  gasoline  witli  the  crude 
oil  for  transportation  to  the  i-efinery  where  it  is  later  regained.  A 
total  of  301,755,000  gallons  of  casing-head  gasoline  valued  at  $89,288,- 
500  from  all  fields  was  reported  as  made  during  1925,  compared  with 
228,781,000  gallons  valued  at  $22,269,955  by  82  operators  and  137 
plants  in  1924.     It  was  distributed  by  counties,  as  follows : 

Natural-Gas    Gasoline    Recovered,    1925. 

County                                                               No.  plants  Gallons  Value 

Fresno 1  587,000  $76,427 

Kern    44  59,030.000  7,685,706 

Los  Angeles 76              177,920,000  23,165,184 

Orange    29  45,040,000  5,864,208 

Santa  Barbara I 4  6,891,000  897,208 

Ventura 9  12,287,000  1,599,767 

Totals 163  301.755.000  $39,288,500 
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The  usual  recoveries  of  gasoline  from  natural  gas  vary  from  i  gal. 
to  3  gal.  per  1000  cu.  ft.  of  gas  handled,  the  average  being  about  1  gaL 
per  1000  eu.  ft.  A  recent  report  by  ]\Ia,shaw  &  Swanson'  give.s  the 
average  recovery  for  1925  as  1.2S1  gallons  per  1000  cu.  ft.  of  gas 
treated.    Their  figures  .show  the  following  production,  by  methods: 

Natural-Gas  Gasoline   Production,  1925,  by   Methods. 

(Per  U.  S.  Bureau  of  Mines) 

Recovery 

Method.                                                                                          Gallons  (Gal.  per  M  cu.  ft.') 

Oil    absorption i 176.659,197  1.117 

Compressor 6,71S,091  1.369 

Combination  compressor  and  oil  absorption 56,156,130  1.436 

Combination  oil  and  charcoal  absorption 33,367,546  1.539 

Drip    279,113  

Totals 303.180,077  1-2S1 

PETROLEUM. 

Bibliographi):  State  Mineralogist  Reports  lY.  YII.  X.  XII.  Xlll. 
Bulletins  3.  11.  16,  19,  31,  32,  63,  69.  73,  82,  84,  89.  Reports  of 
Oil  and  Gas  Supervisor  191.5  to  date  (issued  in  montlilv  cliapters 
since  April,  1919).  U.  S.  Geol.  Surv.,  BuUetius  213."  2S5.  309, 
317,  321,  322,  340.  357,  398,  406.  431.  471.  541.  581,  603,  621. 
623,  653.  691;  Prof.  Papers,  116,  117.  "American  Petroleum; 
Supply  and  Demand";  Amer.  Petr.  Inst.,  1925. 

The  crude  oil  production  of  California  for  1925  amounted  to  a  total 
of  232,492.147  barrels  of  clean  oil,  valued  at  $330,609,829  at  the  well. 
This  total  of  quantity  is  compiled  from  the  monthly  production  reports 
filed  by  the  operators  with  the  State  Oil  and  Ga.s  Supervisor,  to  which 
have  been  added  figiire,s  for  the  output  of  a  number  of  small  operator,? 
in  the  old  Los  Angeles  City  field  not  under  the  jurisdiction  of  the 
Supervisor,  and  a  small  production  in  San  Mateo  County  which  was 
also  not  reported  to  that  office. 

The  question  of  the  value  of  the  crude  oil  yield  at  the  well  is  a 
difficult  one  to  settle  with  exactitude,  principally  because  a  large 
part  of  the  output  is  not  sold  until  after  refining.  The  large  refiners 
are  also  large  producers  of  crude  oil  which  they  send  direct  from  well 
to  plant,  hence  much  of  the  crude  oil  is  not  sold  as  such.  The  values 
used  in  the  .statistical  reports  of  the  State  ^lining  Bureau  .since  1914 
have  been  derived  from  averages  of  actual  sales  of  crude  oil  of  all 
grades  in  each  field  of  the  state,  and  these  averages  applied  to  the 
total  yield  of  the  respective  fields.  This  we  feel  is  a  safer  measure 
of  commercial  values  than  market  quotations,  because  quotations  do  not 
always  mean  sales.  This  is  particularly  true  on  a  rising  or  a  falling 
market. 

A  comparison  of  the  .sales  and  quotations  averages  for  the  past  ten 
years  reveals  a  number  of  interesting  developments,  among  which  may 
be  noted  the  following :  On  a  rising  market  the  average  sales  price  for 
the  year  wiU  be  lower  than  the  average  of  quotations :  and  on  a  falling 
market  the  average  of  sales  wiU  be  higher  than  the  quotation  average. 
This  is  probably  due,  in  part  at  least,  to  sales  under  time  contracts. 

'  Mashaw,  J.  W.,  and  Swanson,  E.  B.,  Statistical  summary  of  the  California  petro- 
leum industry,  1925  :  tJ.  S.  Bureau  of  Mines,  1926,  p.  27. 
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Features  of  1925. 

The  noteworthy  features  of  tlie  year  1925  in  the  oil  imiustry  of  Cali- 
fornia were  the  hijrher  prices  prevailiuo:  and  the  increase  in  production 
due  to  tlie  newer  fields  of  Inglewood,  Kosecrans,  Doming;uez,  and  Ven- 
tura, thoujrh  this  increase  was  partly  offset  by  the  increased  amount  of 
closed-in  production  and  partly  by  decline  in  some  of  the  older  fields, 
particularly  Long:  Beach. 

Summarizing'  the  data  for  the  year,  the  State  Oil  and  Gas  Super- 
visor^ presented  the  following  figures : 

"The  total  production  ot  the  state  for  the  last  six  months  nf  1925  was  120.623,010 
barrels  of  oil  and  53.519,125  barrels  of  "water.  The  production  of  oil  for  the  year 
1925  was.  therefore,  232,334.238  barrels,  an  increase  of  3,625,767  barrels  over  1924. 
Production  increased,  notwithstanding  that  the  amount  of  closed-in  production  in 
the  state  increased  during  the  latter  halt  of  the  year.  The  increased  production  was 
principally  from  four  fields  as  follows ; 

Increase  of  19Z5 

Field.  over  1924  production 

Inglewood    18,365,356  barrels 

Rosecrans    7,191,880  barrels 

Dominguez    6,767,640  barrels 

Ventura    5,182,597   barrels 

Total 37,507,473  barrels 

This  increase  w.tf;  ii.irtly  offset  by  the  increased  ainount  of  closed-in  production,  and 
partly  by  derlin.  in  ^^ni.  of  the  older  fields,  notably  Long  Beach,  which  produced 
19,527,931  ban.  Is  I.  >s  n,   1925. 

"The  prodmiioii  ,,r  ..il  for  the  last  half  of  1925  was  8,911.782  barrels  more  than 
for  the  first  half.  Water  production  decreased  1,760,012  barrels  during  the  same 
periods. 

"The  estimated  closed-in  production  remained  constant  at  about  25,000  barrels 
daily  during  the  first  five  months  of  the  year,  but  in  June  additional  production  from 
Elk  Hills  and  Midway-Sunset  was  closed  in,  and  the  amount  increased  steadily  in 
those  and  other  fields  to  60,454  barrels  daily  in  December. 


"Storage  and   Price  Changes. 

"The  total  crude  and  refined  petroleum  in  storage  in  Pacific  coast  territory  at  the 
end  ot  1925  was  153,796,682  barrels,  according  to  the  American  Petroleum  Institute. 
The  increase  in  storage  during  the  year  amounted  to  28.774,718  barrels  compared 
with  an  increase  in  1924  ot  8.294,522  barrels.  The  total  amount  of  crude  and  refined 
oil  shipped  to  eastern  ports  during  1925  was  27.937,000  barrels  or  19,690,000  barrels 
less  than  the  1924  shipments. 

"Prices  of  crude  averaged  higher  in  1925  than  in  1924.  The  prevailing  price  range 
of  $1  to  $1,82  per  barrel  in  January  was  inrrea.sed  in  February  to  a  range  of  $1.25 
to  $2.40  per  barrel  and  continued  at  that  level  until  September  21,  when  it  was 
reduced,  ranging  from  $0.90  to  $2.30  per  barrel.  A  further  reduction  was  made 
October  27  when  the  range  in  price  was  $0.75  to  $2.30,  affecting  only  the  heavier 
glades.     These  prices  continued  for  the  remainder  of  the  year. 

"Drilling    and    Development. 

"During  1925.  1359  wells  were  reported  to  the  State  Oil  and  Gas  Supervisor  as 
ready  to  drill,  as  compared  with  1352  new  wells  in  1924.  Ot  the  total  number  107. 
or  8  per  cent,  were  wildcat  wells.  No  new  fields  ot  importance  were  discovered,  but 
considerable  new  producing  area  was  added  by  extensions  of  the  Long  Beach  and 
Midway  fields.  A  small  amount  of  oil  was  discovered  at  Seal  Beach,  Los  Angeles 
County  ;  in  Sonoma  County,  near  Petaluma  ;  and  in  Monterey  County,  southwest  of 
Salinas.  New  and  deeper  producing  horizons  were  discovered  in  tlie  Brea-Olinda, 
Sunset,  and  Cat  Canyon  fields." 

Outlook  for   1926. 

Figures  for  the  first  six  months  of  1926  indicate  a  slight  decline  in 
yield  for  the  current  year  compared  with  192.5.  Production  has 
dropped  to  around  610,000  barrels  per  day  from  the  1925  average  of 
634,000  barrels  dailj-.  Effective  March  11th,  prices  were  advanced  for 
the  lighter  grades  of  crude  oil. 

'Bush,  n.  D.,  Resume  of  oil  field  operations  in  California  in  1925 
Bur.,  lUh  Ann.  Rep.  of  State  O.  and  G.  Super.  No.   8,  Feb.  1926,  pp. 
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Production    Figures. 

The  following  table  gives  the  prodviction  and  value  by  counties  for 
1925,  compared  with  the  192-1  figures : 

TABLE  A. 
Production   and    Value  of  Crude   Oil,   by   Counties. 

192i  1925 

County.                                               Barrels.  Value.  Barrels.  Value. 

Fresno    10,156, 105  $11,801,743  7,773,665  $8,503,390 

Kern    61,175.405  69,572.934  58,852,742  84,255,094 

Los   Angeles   119,027,428  147,474,953  121,214,551  173,215,593 

Orange    31.661,283  37,455,298  32,734,420  46,384,673 

San   Luis   Obispo 31,222  30.972  29,590  32,164 

Santa  Barbara 2,905,181  3.009,768  2,647,380  2,419,705 

Santa    Clara 14,417  20,481  13,828  22,594 

Ventura    3,958,010  5,279,985  9,221,846  15,769,357 

San  Bernardino  and  San  Mateo-           '4,120  6,740  "4,125     7,259 

Totals 228.933,471      $274,652,874     232,492,147      $330,609,829 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 

■>  Combined  to  conceal  output  of  a  single  operator  in  San  Bernardino  County. 

The  foregoing  totals  show  a  state  average  price  of  $1,422  per  barrel 
for  the  year  192.5.  a.s  compared  to  $1,200  in  1924  and  .$0,923  in  1923. 

TABLE    B. 
Average  Price  of  Oil   per   Barrel,   by   Counties,  1916-1925. 


County 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

SO  545 
.423 
.629 
.312 

$0516 
.641 
.651 
.663 
.450 
.794 
.666 
1.045 

$0  825 
893 
1.176 
1  003 
.926 
.808 
1  387 
1.318 

$1,191 
1  2o2 
1  340 
1.412 
.905 
1  233 
1  700 
1.480 

$1  293 
1  350 
1  380 
1  860 
l.WO 
1.125 
1.600 
1.635 

$1  483 
1  714 

1  .532 

2  138 
1  400 

1  575 
1.485 

2  307 

$1,068 
1  211 
1.403 
1.173 
.9*2 
1.011 
1  616 
1.783 

$1,710 
.819 
.971 
.880 
.600 
.782 
1  40t 
1.138 

$1  162 
1.137 
1  239 
1  183 
.992 
1.036 
1.921 
1.334 

$1,094 

1  432 

1  429 

1.417 

1.087 

Santa  Barbara 

.611 
.666 
.855 

-814 
1  634 

1.710 

State  aTerage. .  _ 

$0,479 

$0  636 

$0,908 

$1  278 

$1,409 

$1  726 

$1,249 

$0  923 

$1  200 

$1-422 

For  several  years  previous  to  1919,  the  state  average  value  per  barrel 
at  the  well  for  crude  oil  as  determined  by  the  statistical  returns  was 
noted  to  practically  coincide  with  the  quotations  during  the  same  years 
for  23°  gravity  oil  in  the  San  Joaquin  Valley  fields.  In  1919  and 
since,  the  average  values  have  worked  out  at  figures  corresponding  to 
quotations  up  to,  in  one  year  as  high  as  28°  oil,  due  to  the  large  yield 
of  high-gravity  oils  from  the  new  fields  in  the  Los  Angeles-Orange 
counties  area. 

TOTAL  PETROLEUM  PRODUCTION  OF  CAUFORNIA. 

The  presence  of  oil  seepages  and  springs  in  Los  Angeles  and  Ventura 
counties  was  known  and  utilized  in  a  small  way  early  in  the  history  of 
California.  Some  also  was  shipped  to  refineries  at  San  Francisco 
from  Santa  Barbara  and  Humboldt  counties.  In  the  light  of  present- 
day  developments,  the  following  reference  to  the  previous  year's  pro- 
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duction  of  oil  and  its  future  prospects  as  expressed  by  the  San  Fran- 
cisco Bulletin  of  Januarj'  8,  1866,  is  strikingly  prophetic  even  though 
skeptical : 

"It  is  possible  that  the  small  quantity  received  (40,000  or  50,000  gallons  In  1865) 
may  be  the  forerunner  of  many  millions  which  will,  at  some  future  time,  lubricate 
the  wheels  of  commerce  and  set  a  trade  at  work  excelling  in  variety  any  that  has 
thus  far  been  known  on  this  coast.  At  present,  however,  we  admit  to  being  a  little 
skeptical  about  the  assumption  of  the  astute  Professor  Silliman  that  California  will 
be  found  to  have  more  oil  in  its  soil  than  all  the  whales  in  the  Pacific  Ocean." 

Accoi'diug  to  Hanks."  in  1874  production  amounted  to  36  bbl.  per 
day  from  natural  tlows  in  Pico  Canon  (Newhall),  and  at  Sulphur 
Mountain  (Ventura  County),  the  oil  being  of  32°  gravity  average. 

-  "Work  was  commenced  in  Pico  Cafion  in  1875,  by  drilling  three  shallow  wells  with 
spring  pole,  all  of  which  yielded  oil  at  depths  of  from  90  to  250  feet.  Actual  work 
of  development  commenced  with  steam  machinery  in   1877." 

In  1877  Pico  averaged  40-50  bbl.  daily,  aud  Ventura  80  bbl.  daily. 
In  1878.  there  was  some  production  ((a)  60  bbl.  per  day,  for  a  time) 
from  wells  in  Moody  Gulch,  near  Los  Gatos,  Santa  Clara  County,  the 
oil  being  of  46°  Baume. 

The  first  wells  in  the  Coalinga,  Fresno  County,  and  Summerland, 
Santa  Barbara  County,  fields  were  drilled  in  1890,  but  Coalinga  did 
not  make  its  influence  felt  conspicuously  on  the  state's  annual  output 
until  1903.  The  Summerland  yield  never  has  been  large.  The  Salt 
Lake  field  near  Los  Angeles  began  production  in  1894  and  in  1897 
reached  over  a  million  barrels  annually. 

In  the  Kern  County  fields,  the  first  well  was  drilled  in  Sunset  in 
1891,  ilidway  in  1900.  McKittrick  in  1892,  Kern  River  in  1899.  The 
Sunset-Midwav  district  attained  a  vield  of  over  4,000.000  bbl.  in  1909, " 
and  over  20.000,000  bbl.  in  1910.  Kern  River  field  produced  over 
3,000,000  bbl.  in  1901. 

The  first  well  in  the  Santa  Maria-Lompoc  group,  Santa  Barbara 
Countv.  was  drilled  in  1901,  and  the  district  advanced  to  a  yield  of 
over  3,000.000  bbl.  annually  in  1905. 

The  Whittier-Fullerton  field  in  Los  Angeles  and  Orange  counties 
became  an  important  factor  in  1902.  The  Montebello  field,  Los 
Angeles  County,  was  the  conspicuous  addition  in  1918-1919 ;  and  Elk 
Hills.  Kern  County,  with  Huntington  Beach  and  Richfield,  Orange 
County,  in  1920.  In  1921,  the  new  fields  added  were  Long  Beach  and 
Santa  Fe  Springs,  Los  Angeles  County ;  in  1922,  Torrance  field  in 
Los  Angeles  County,  and  "Wlieeler  Ridge  field  in  Kern  County ;  but  the 
production  from  the  large  number  of  new  wells  started  in  these  new 
Los  Angeles  County  fields  did  not  reach  its  peak  until  August  and 
September.  1923.  Dominguez  (Compton)  came  in  during  1923;  fol- 
lowed by  Rosecrans  and  Inglewood  in  1924.  Ventura  recorded  import- 
ant additions  to  its  producing  area  in  1925. 

The  effect  of  the  advent  of  these  various  fields  to  the  producing 
column  will  be  noted  in  the  tabulation  herewith,  by  years: 
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TABLE  C. 
Total    Petroleum    Production    in   California. 


Tear 

Bsada        ^ 

1 

Tahie 

Tear 

Bsrrds 

Tahe 

To  and  inc.  1873 

(a)  175,000  i 

12.000  j 

13.000 

15JJ27 

19.&5S 

40,552 

99363 

13S.636 

142.857 

262.000 

323,000 

(a)  377,143   ; 

678.372 

690333  ' 

303320 

307360 

323.600 

385,049 

470.179 

7S3.07S 

1.245.339 

1.237.780 

1,911.569 

2549.088  1 

2,677373 

4,329.950 

7.710315 

a>)»472.300 
30.000 

29.330 
30,4.54 
39.716 

6o.sas 

134.S3S 

357.272 

285,714 

633.000 

750,750 

(b)  870.205 

1357444 

1380,666 

368-048 

K4.200 

401.264 

561333 

608.092 

1.064321 

1.000,333 

1.180.793 

1.918.269 

2376.420 

2.66a793 

4.132.9^ 

2561,102 

1902 

14.356,9!0 
24.340,539 
29,736.iJ03 
»4jr73,701 
32,624,000 
40  311,171 
48306,910 
58.191,723 
77,697,368 
84,648,157 
88,689,250 
98,494332 
102381.907 
91.146,620 
90.262337 
95386309 
99.731,177 
101.182.962 
103377361 
112399360 
138.468,222 
262375.680 
228533.471 
332.492.147 

$4,692,188 

1S76 

1903 

1904 

7313.271 

1877                

8317309 

1878     - 

1903 

1906... 

1907 

190S 

1909 

1910 

1911 

1912 

,  1913 

1914 

1915 ' 

1916 ' 

i  1917 ; 

1918 

1919 

!  1920 

1921 J 

1922 

1923 ' 

;  1934 

1  1925 

Totab 

9,007320 

1879 

9.23S.020 

1880              .  .: 

16.783.943 

1881 

26366.181 

ISS... 

32,398,187 

1888  .     

37.6S9342 

1881 „ 

40332,088 

1883 .. 

41.868344 

18S8 

1SS7 

ISSS 

1888 

4S.578.014 
47.487.109 
43303337 
57.^''1334 

1890 

1891 

1892 

86,976.209 
127.459.221 
U'',610363 

1893     

178384.937 

1894 

303.138,223 

1893 

1733S1.265 

1896         

a«'>.73130e 

1897 

1898... 

274,632374 
330.6O9.SI29 

1899 

1900 

1901 

2319555.491 

$2,217,354,451 

•  U.  S.  G.  S..  Min.  Res.  of  U.  S..  1SS6.  p.  440.  for  quantities  to  and  indnding  1886. 

''  Values  have  been  estimated  for  the  years  to  and  including  ISSS.  after  Gonsaltmg 
a  number  of  contemporaneous  publications,  including  the  Mining  &  Scientific  Press. 
Reports  of  the  State  Mineralogist,  and  TJ.  S.  Reports.  The  figures  for  1887  to  date 
are  from  records  of  the  State  ^lining  Borean. 

Well  Data. 

The  following  table  is  compiled  from  the  monthly  statements  issued 

by  the  American  Petroleum  Institute: 

TABLE    D. 
Well  Operations  by  Fields,  1925. 


Field 

Wdb 

Wdb 
DiclSS 

dniiie 

JOT 

bAbI 
oallMt 

Wefe 

Bimfe 

lautuoid 
per  day 
Dr..  1921 

(todacxd 
perdiy 
DeclMi 

s;^ 

2458 

2.940 
3S1 
316 

uosa 

13 

6 

an 

133 
566 

396 
ire 
339 
31 
S54 
1« 
177 
?=1 

510 
38 
17 

2 

see 

2.S06 
240 
2S1 
9S 
33 
6 
351 
133 
5SH 
387 

ia» 

401 
309 
350 
163 
IS5 
»5 

«ao 
as 
& 

113 
171 

9 

19 

4 

IS3 

38 
3 

30 

10 
-. 

936 
3K 
SI,79S 
9307 
9S 
374 
<88 

3 
6 
37 

4 
1 
C 
3 
-- 

8.3 
195 
3«.3 
1445 
15.6 
237 
6S0 
9.5 
34  8 
1.1 
306 
5.4 
11.0 
2J.S 
SS.O 
143  1 
1»3 
650 
140  5 
2»  2 
8S  1 
1.388  1 
449  3 
503 

11.S6 

Vd-FfTH-VV 

5577 

MihraT-SEnse; 

93J92 
S482 

Lcsi  BEEs-Berioge 

4.3M 
18.616 
LOK 

WsSsaemSe 

57 

5.SU 

128 

VenKaTS-Seittal] 

Les  ASEeies^dt  Lab 
WhJHsr_ 

45 
1 

3 

4 

8 

9 

42 

IflS 

UI 

3» 

113 

11% 

8 

890 
683 

^1 
1414 
U3S 
3.S10 
9.186 
33.1ia) 
14.341 

s.sso 

76.638 

303.43$ 

467 

22 
33 

t 

i 

3 

li 

35.743 
1.914 

13JM8 

Ccrrote 

amiaFeSodi^ 

Mooi^xOo'. 

Bk^eU 

HaofflgbKBea^... 
Lm^Beid 

i7jira 

49.S60 
18.108 
13357 
44342 
108.91% 
31315 
34.961 
3L5S3 

uannd 

"Seiijort 

62:901 

73 



Tobh. 

^113» 

11.0® 

»» 

30W» 

- 

33.6 

tSO.'KS 

'FRrioiE  to  ipA,  1925.  Xeapoct  iwlmiVd  ia  JSuaiimStm  Bcack 
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Specific   Gravity   of  Oils   Produced. 

The  proportion  of  lieavy  and  liglit  oil  produced  in  the  various  fields 
is  shown  in  Table  E,  following,  for  which  we  are  indebted  to  the 
Standard  Oil  Company.  ITnder  present  practice,  oil  below  18°  Baiinie 
may  be  considered  as  largely  refinable  for  fuel  oil  and  lubricants,  while 
the  lighter  oils  yield  varying  amounts  of  the  higher  refined  products 
with  corresponding  proportions  of  residuum  and  fuel  oil.  Specific 
gravities  in  California  range  from  8°  Baume  in  the  Casmalia  field. 
Santa  Barbara  County,  to  56°  Baume  in  Ventura  County. 

California  crude  oils  are  all  essentially  of  asphalt  base,  with  a  few 
notable  exceptions.  In  the  following  localities  are  wells  yielding  crudes 
containing  both  asphalt  and  paratfine  constituents :  Oil  City  field,  Coal- 
inga;  a  few  deep  wells  in  Ea.st  Side  field,  Coalinga;  a  considerable 
part  of  the  Ventura  County  fields;  Western  Minerals  area,  south  of 
Maricopa ;  Wheeler  Ridge,   Kern  County. 


TABLE    E. 
Production    of   Light   and    Heavy   Oil,   by   Fields,   1925. 


Field 

Under  18° 
(barrels) 

18°  and  over 
(barrels) 

Total 
(barrels) 

5,964,465 
428.420 
2.122,123 
10,934,105 
1,197,638 
3,877,777 

5,964,465 

1,325,811 

1,754,231 

2,122,123 

26,034,648 

10.819.361 

3,915,981 

344,646 

36,968,753 

Elk  Hills                       .                                            

12,016,999 

7,793,758 

344,646 

23,725 
1,477,248 
41,790 
66.892 
723,035 
437,900 

23,725 

1,137,973 

2,615,221 

41,790 

9,211,247 
2,113 
23,081,856 
19,041,178 
15,473,392 
39,302.837 
10.248.055 
13,317,517 

7,187,319 

16,494,924 

7,302 

9,278,139 

725,148 

23,519,756 

19,041,178 

402,723 

822.919 

3,028,123 

30,762 

15,876,115 

Lon:?  Bench 

40,125,756 
13,276,178 

13,348.27'.) 

7,187,319 

1,851,705 
55,585 

18.346.629 

62,887 

Totals                         - -     -  --. 

33,486.935 

196,946,160 

230,433,095 

As  previously  noted  by  the  writer,'  a  decided  change  has  taken  jjlace 
in  the  relative  proportions  of  light  and  heavy  crudes  produced  in  Cali- 
fornia .since  1910,  taking  ]8°  Baume  as  the  dividing  line.  This  sub,iect 
has  also  been  covered  in  detail  and  with  charts,  by  Collom  and  Barnes. - 

A  marked  drop  took  place  in  the  low-gravity  yield  from  1910  to  and 
including  1914.  From  1914,  it  remained  almost  stationary,  with  a 
slight  drop  in  1921,  while  the  high-gravity  yield  has  increased  at  a 
rapid  rate  since  1915.  The  proportions  have  been  reversed  from 
approximatelv  75%  low — 25%  high  in  1914  to  25%  low — 75%  high  in 
1921;  10%  loV— 90%  high  in  1923;  and  14';  low— 86%  high  in  1924- 
1925. 

This  has  been  an  important  factor  in  its  effect  upon  the  average 
price  per  barrel  of  the  state's  output  in  these  years,  as  well  as  its  effect 
upon  the  relative  situation  between  production  and  consumption.  It 
has  been  a  fortunate  development,  in  view  of  the  increased  demand  for 

'Bradley,  \V.  W.,  Mineral  production  of  California  in  1921;  CaL  State  Min.  Bur., 
Report  XVm,  p.  442,  Sept.  1922. 

^  Collom.  R.  E.,  and  Barnes,  R.  M.,  California  oil  production  and  reserves :  Cal. 
State  Min.  Bur.,  Ninth  Ann.  Rep.  of  State  Oil  and  Gas  Supervisor,  Aug.,  1923,  pp.  5-23. 
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refinery  products  (gasoline  in  particular),  and  a  lessened  demand  for 
fuel  oil  during  1919-1922  at  least,  owing  in  part  to  the  shutting  down 
of  the  western  copper  smelters  whicli  are  large  consumers  of  California 

fuel  oil. 

Oil  in  'Storage.' 

Field,  refinery,  pipe-line,  and  tank-farm  stocks  of  crude  and  refinery 
products  in  Pacific  Coast  territory  totaled  153,795,682  barrels,^  Decem- 
ber 31,  1925,  compared  with  125,021,964  barrels  on  December  31,  1924, 
distributed  as  follows: 

Dec.  31,1925  Dec.Sl.19Si 

Stocks                                                                                          (barrels)  (.barrels} 
Heavy    Crude,    heavier    than    20°     A.P.I.,     including    all 

grades  of  fuel S2, 849, 057  57,254,796 

Refinable  Crude,  20°  A.P.I.,  and  lighter 44,345,837  40,574,578 

Gasoline    10.172,562  10,957,487 

Naphtha  Distillates 6,548,483  9,396,613 

All  other  stocks 9,879,743  6,838,490 


Totals,  all  stocks . 153,795,682  125,021,964 

Operating   Data. 

The  following  tabulation  (Table  F )  is  compiled  from  data  published 
by  the  Department  of  Petroleum  and  Gas,-  semiannually,  and  here  com- 
bined to  show  the  entire  year's  operations  for  all  fields.  The  districts 
are  the  geographical  subdivisions  as  administered  by  the  Department, 
and  M'hich  are  outlined  on  the  accompanying  map. 

It  will  be  noted  that  the  state  average  yield  of  oil  per  well  per  day 
was  58.9  barrels  for  the  first  six  months  of  1925  and  64.1  barrels  for 
the  second.  This  is  somewhat  higher  than  the  figure  of  56.1  barrels 
average  for  December  derived  from  American  Petroleum  Institute 
data  as  shown  in  Table  D,  on  a  preceding  page,  due  in  part  at  least, 
to  the  fact  that  the  latter  is  on  a  full-time  basis,  whereas  the  Bureau 
figures  allow  for  shut-down  time. 


'  standard  Oil  Bulletin,  Februar.v.  1926,  p.  13. 

-  Summary    of   operations,    California    Oil    Fields ;    Cal.    State    Min.    Bur.,    Eleventh 
Ann.  Rep.  of  State  Oil  and  Gas  Supervisor,  Aug.,   1925,  pp.   6-7  ;   Feb.,   1926,  pp.   8-9. 
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Financial   and    Operating    Conditions   of   California    Oil    Fields,    1925. 

Pinaueial  results  of  the  oil  business  during  1925  are  sbowu  by  tlie 
following  tables.  The  features  worthy  of  mention  are:  (1)  The  higher 
price  received  for  the  year  as  shown  by  the  state  average  of  all 
grades,  but  especially  the  lighter  gravities.  (2)  Increases  in  the  divi- 
dends paid  by  companies  operating  in  Los  Angeles  County,  and  in 
the  Kern  River  and  Midway  fields,  and  an  increase  in  the  state  total 
of  dividends  for  the  year.  (3)  Decreases  in  the  number  of  barrels 
per  well  per  day  yield  (see  Table  I)  in  most  of  the  older  fields.  (4) 
Somewhat  higher  operating  costs  per  barrel  in  most  of  the  fields. 

"With  reference  to  Table  I,  it  should  be  noted  that  although  it  lacks 
data  from  the  larger  operators  who  have  refineries  and  with  interests 
in  more  than  one  field,  yet  the  data  given  are  of  economic  value  and 
interest  in  that  they  indicate  the  conditions  prevailing  amotig  the 
smaller  companies  and  operators. 

Operating  cost  per  well  is  not  always  lower  for  the  dividend  com- 
panies than  others.  Profitable  operations  seem  to  depend  generally 
upon  large  wells,  high-grade  oil,  and  proximity  to  market.  Price  and 
profits  have  usually  been  greater  in  the  Los  Angeles-Orange- Ventui-a 
fields  than  in  others,  doubtless  largely  due  to  the  proximity  to  market 
and  higher  grades  of  oil.  Crude  oil  testing  as  high  a.s  56°  Baume  is 
obtained  from  some  of  the  Ventura  wells. 


TABLE    G.      CAPITALIZATION. 


Field 

Number  of 
companies 
considered* 

Percent 
of  total 
product 
of  field 

Ca 

Dital 

Cash 

Property 

31 

49 
58 
27 
38 
98 
« 
2i 
34 

30 

33 

}       - 
12 
24 
43 
30 
24 

52,329,181 

8,069,225 
,'       4.832,681 
1        1,703.135 
3,025,038 
48,085,433 
5,042,395 
2,865,348 
2,100,167 

520,704,399 

Kern  County: 

5.320,188 

40,003.673 

4.010,163 

McKittrick,  Lost  Hills,  Belridge,  Devils  Den.  Elk  Hills. 

3,232.748 
29.136,859 

11,204,504 

14,098,562 

14,938,883 

423 
92 

36 

578.072,623 
378,471,264 

$142,669,981 

155,819,413 

515 

5456,543,887 

5298.489,394 

*  See  Table  I,  following. 

=*  Includes  companies  having  refineries,  and  those  operating  in  several  fields  whose  data  could  not  be  segregated  as 
to  counties  or  fields. 
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Proved    Oil     Land. 

The  total  pi-ovnl  oil  land  oT  the  statr  iiii'i-cascil  to  r_'1.4:!(i  acrt's.  as 
a'.raiust  118.1)7!)  acres  in  1!)24.  Of  this  l!)2.j  total,  22,67:i  acres  beintr 
owned  by  federal,  state  and  city  <ro^•ernnu'uts,  or  for  other  reasons,  is 
not  assessable  for  the  support  of  the  Department  of  Petroleum  and 
Gas  of  the  State  Minintr  Bureau.  Tlic  acreage  in  1925  was  distributed 
l>y  counties  as  follows: 

TABLE    J. 
Proved    Oil    Lands   and    Number    of    Wells.    1925. 

Liniil       .       Xidnbrr 

County                                                                                                                      {arris )  irrlls 

Fresno 14.036  969 

Kern    76.398  5,931 

•Los  Angeles 11.239  2.807 

Orange    6.630  979 

San  Bernardino 1 

San  Luis  Obispo 402  11 

San  Mateo   3 

Santa  Barbara   7.823  354 

Santa  Clara 80  9 

Ventura    4,228  571 

Totals 121.436  11,635 

*Xot  including  the  old  TjOS  Angeles  City  field. 
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CHAPTER  THREE. 

METALS. 

BihliogropJni:  Reports  of  State  I\Iiiieralo.£rist  1-XXI  (me.).  liulle- 
tins  5,  6,  18.  23,  27.  36.  50,  57,  76,  78,  85,  92.  95.  Spun-  and 
Wormser.  ' '  ilarketinor  of  iletals  and  ^Minerals. ' '  See  also  under 
eacli  metal. 

The  total  value  of  metals  produced  in  California  durinp:  1925  was 
•'!;24.4()3,794.  Tlie  chief  of  these  is.  and  always  lias  been,  frold,  followed 
ill  1925  by  copper,  silver,  zinc,  lead,  quicksilver,  tuuprsten.  platinum 
;:nd  manganese  ore.  There  was  a  small  output  of  iron  ore  and  anti- 
mony. There  was  no  production  of  arsenic,  cadmium,  molybdenum, 
nor  tin  which  have  in  tlie  past  been  on  the  active  list.  Deposits  of  ores 
of  nickel  and  vanadium  have  also  been  found  in  the  state ;  althougrh 
there  has  yet  been  no  commercial  output  of  them.  The  above-noted 
total  for  this  group  is  a  net  increase  of  $4,395,020  over  the  1924  total 
of  .$24,008,774.  due  mainly  to  increases  regi.stered  by  lead  and  zinc,  in 
spite  of  decreases  by  copper,  gold  and  silver. 

California  leads  all  states  in  the  Union  in  her  gold  production  and 
is  credited  with  approximately  30'^(  of  the  nation's  yield  in  1925.  The 
precious  metal  is  widely  distributed  through  the  state.  Thirty-four  of 
the  fifty -eight  counties  reported  an  output  in  1925  from  either  mines  or 
dredges. 

Copper,  which  is  second  in  importance  among  the  metals  of  the 
state,  occurs  in  the  following  general  districts :  the  Sha.sta  County  belt, 
which  has  been  by  far  the  most  important ;  the  Coast  Range  deposits, 
extending  more  or  less  eontinuou.sly  from  Del  Xorte  in  the  north  to  San 
Ijuis  Obispo  County  in  the  south;  the  Sierra  Nevada  belt,  stai'ting  in 
Plumas  and  running  in  a  general  southerly  and  southeasterly  direction 
tlirough  tlie  ilotlier  Lode  counties  and  ending  in  Kern :  the  eastern 
belt  in  Jlono  and  Inyo  counties;  and  the  .southern  belt,  in  San  Bernar- 
dino, Riverside  and  San  Diego  counties. 

Silver  is  not  generally  found  alone  in  the  state,  except  notably  in  the 
Rand  di.striet,  San  Bernardino  County;  but  is  as.sociated  to  a  gi-eater 
or  less  extent  with  gold,  copper,  lead,  and  zinc. 

Quick.silver  has  for  many  years  been  one  of  the  state's  staple  prod- 
ucts and  California  has  supplied  approximately  75'^c  of  the  nation's 
output  of  this  metal. 

Tung.sten  is  found  in  but  few  otlier  localities  of  importance  in  the 
T'nited  States. 

Large  deposits  of  iron  ore  have  long  been  known  in  several  sections  of 
the  state,  but  for  various  economic  rea.sous  this  branch  of  the  mineral 
industry  thus  far  has  made  only  slight  progress  on  the  Pacific  Coa.st. 
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A  compari.son  of  tlie  192.1  metal  output  with  that   of  the  1924  is 
afforded  by  the  followiup  table: 


Substance 

1924 

1925 

Increase-i- 

Decreise— 

Value 

Amount 

Value 

Amount 

Vabe 

52.089.349  lbs. 

S6.823.704 

13.15ai75 

398.751 

25.785 

36.452 

543.080 

2.381.952 

446.009 

198.900 

3.966 

46.968.499  lbs. 

S6.669.327 
13.063,330 

639.661 
19.450 
39.937 
621.831 
2.115.765 
348.471 
877.542 
2.2S0 

$154,177— 

Gold 

84,845— 

Le3d_ 

4.984.S87  lbs. 
1.115  tons 

273  fine  oi. 
7.948  flasks 
3.555.153  fine  os. 

781  tons 
3.060.000  lbs. 

r     7.352.722  lbs. 
832  tons 
292  fine  M. 
7.6S3  flasks 
3,0.>'.416  fine  ol- 

573  tons 
11.546.602  lbs. 

241910+ 

6.JJ5— 

3.485+ 

78.751+ 

Sliver 

Tungsten  concentrates 

262.187— 
97.538— 
678.642+ 

1.6S6— 

Total  vshie 

Net  incresse 

S24.008.774 

$34,403,794 

S3S5.020+ 

•Includes  iron  ore  and  arse: 


e  and  antimony  in  If  2.^. 


ALUMINUM, 


Bibliography:  Report   XVIII,   p.   198. 
Geoi.  Surv..  :Min.  Re.s.  of  U.  S. 


BuUetius  3S.   67.     Y.  S. 


To  date  there  ha.s  been  no  commercial  production  of  aluminum  ore 
in  California.  Only  a  single  authenticated  occurrence  of  bauxite  has 
thus  far  been  noted  in  this  state.  bein<r  in  Riverside  County.  southea.st 
of  Corona,  but  as  yet  undeveloped. 

Minerals  containing  aluminum  are  abundant,  the  most  widely  dis- 
tributed being  the  clays.  There  are  only  two.  however,  thus  far  of 
i-onsequence.  eommercially.  in  the  production  of  the  metal:  bauxite  (to 
which  may  be  added  the  related  hydrated  oxides,  hydrargillite  and 
diaspore)  and  cryolite.  Cryolite  is  found  in  commercial  quantities 
only  in  South  Greenland,  and  was  formerly  the  only  ore  of  aluminum 
used,  being  still  employed  a.s  a  flux  in  the  extraction  of  the  metal. 
Bauxite  has  been,  for  some  years,  the  most  important  source  of  alumi- 
num and  its  salts.  Its  color  varies  from  gray  to  red.  according  to  the 
amount  of  iron  present,  the  composition  ranging  usually  between  the 
following  limits:  ALO^,  30', -60',  ;  Fe.O,,  3',-25'^7  :  SiO,.  0.5', -20',  : 
TiO„.  0,0'f-10'<.  Besides  its  reduction  to  the  metal,  bauxite  is  also 
utilized  in  the  manufacture  of  aluminum  salts,  refractory  bricks,  alun- 
dum  (fused  alumina*  for  use  as  an  abrasive:  and  in  the  refining  of 
oil  (stated  to  be  of  great  importance).  The  most  important  pro- 
ducing countries,  both  of  bauxite  and  the  metal,  are  the  United  State.s 
and  France,  the  former  yielding  more  than  60  per  cent  of  the  world's 
output.     In  1913  France  lt?d. 


ANTIMONY. 

Biblioyraphij:  State  iliueralogist   Reports 
XIV,  XT,  XVII.     BuUetin  38. 


Vni.    X,   XII.   Xlll. 


Production  of  antimony  in  California  has  been  irregular,  and  small 
in  amount  except  during  191.5-17  when  the  high  war-time  prices 
permitted  American  producers,  for  a  short  period,  to  compete  with 
Chinese  antimony.  The  principal  commercial  production  of  antimony 
in  California  has  come  from  Kern.  Invo  and  San  Benito  counties,  and 
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other  occurrcnet's  have  beeu  noted  in  Nevada,  Riverside  and  Santa 
Clara  counties.  Tiie  commonest  occurrence  is  in  the  form  of  the  .sul- 
phide, stibnite;  but  in  the  Kernville  and  Havilah  districts  in  Kern 
(  ounty  there  were  notable  deposits  of  the  native  metal,  beinp:  amoiip' 
the  few  localities  of  the  world  where  native  antimony  has  been  found. 

Californian  producers  claim  tliat  they  can  not  operate  profitably 
uidess  the  price  of  antimony  be  above  12  cents  per  pound.  Present  .Vew 
York  (piotations  are  around  17  cents  per  pound,  owing  to  a  shortage  of 
ib.e  metal  as  a  result  of  the  rioting  and  revolutionary  fighting  that  has 
been  going  on  in  China  for  the  past  two  years.  China  is  the  principal 
world  source  of  antimony.  As  a  consequence,  there  is  again  some 
revival  of  antimony  mining  in  California. 

Pure  antimony  metal  and  maunfaetured  antimony  compounds  are  of 
considerable  importance  as  pigments  in  the  ceramic  industry.  The 
most  important  use  of  the  metal,  commercially,  is  in  various  alloys, 
jiarticularly  type-metal  (with  tin  and  lead>,  babbitt  (with  tin  and 
copiH-i-i.  and  britaiinia  metal  (with  tin  and  copper). 

Antimony    Production    of   California,   by    Years. 

The  production  of  antimony  in  California  by  years  since  1887  has 
been  as  follows : 


Tear 

1     TODI     1 

Vslus 

Tear 

Toni 

Value 

1887  ... 
1888 

75 
100 

$15,500 
20,000 

1900 

1901      

70 
50 

$5,700 
8,350 

1889 

1902                             

1893  _,_ 

1894  ... 
1895 

.50 
1.50 
33 
17 

2.2.50 
6,000 
1.4S5 
2.320 
3.500 
1.200 
13.500 

1915 

1916 

1917                                

510 

1,015 

158 

35.666 
64,793 
18,786 

189fi 

1918                 

1897 

20 

l!i2-.  .               .....      -. 

• 

• 

40 

2.363 

1899  ... 

75 

$199,050 

•Under  'T^napportioned.' 


Hihlio(/i(ij)lni:  Re))ort   XVIII 
of  I'.  S. 


I'.ullelin  (i7.     r.  S.  (i.  S..  .Mill.  Pies. 


Arsenic  is  found  in  a  number  of  localities  in  California  in  the  min- 
eral arsenopyrite  (FeAsS).  which  is  freiiuently  gold  bearing;  and  in 
scorodite  (FeAs()^-|-'2H,0),  an  oxidation  product  of  arsenopyrite.  The 
occurrence  of  realgar  (AsS)  has  also  been  noted.  The  principal  soiirce 
of  the  arsenic  of  commerce  in  the  United  States  has  been  as  a  by-product 
from  the  metallurgical  treatment  of  copper,  gold,  and  lead  ores.  It  is 
usually  recovered  in  the  form  of  the  tri-oxide,  or  'white  ar.senic'  for 
which  there  is  a  demand  for  the  preparation  of  insecticides,  for  u.se  in 
agriculture  and  horticulture,  and  especially  against  the  cotton-boll 
\'."eevil  in  the  southern  states. 

I'p  to  the  beginning  of  1924,  there  had  been  no  commercial  recovery 
of  arsenic  from  Californian  ores.  In  that  year  the  plant  of  the  Chip- 
man  Chemical  Company  at  Bay  Point  began  the  preparation  of  arsenic 
compounds  from  Californian  and  Xevadan  ores,  by  a  chemical  process, 
lint  till-  plant  burned  late  in  the  vf;]v  and  has  not  since  been  i-ebiiilt. 
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BERYLLIUM. 

BibJIoyrapln/:  Eng.   ifc  ;\Iin.  Jour.-Pri-ss.  Vol.   118,  No.  8,  p.  285, 
Aug.  2:^,  1924. 

Beryllium  is  a  metal  resembling  aluminum  closely  in  its  chemical 
I'haracter,  and  has  a  specific  gravity  of  2.7.  Several  alloys  have  been 
prepared  experimentally,  of  which  copper-berylliuni  has  received  the 
most  attention.  The  addition  of  .")','  beryllium  produces  a  golden-yellow 
alloy. 

The  compounds  of  beryllium  al  present  used  commercially  are  the 
nitrate  and  oxide.  The  nitrate  is  used  by  incandescent  mantle  manu- 
facturer.s  to  harden  the  thorium  oxide  skeleton,  the  amount  varying 
from  2  gm.  to  .">  gm.  per  kilogram  of  tliorium  nitrate.  The  oxide  has 
been  added  to  materials  being  used  for  the  manufacture  of  abrasive 
compounds  and  in  dental  cements,  and  has  also  been  recommended  as  a 
condensing  agent  in  the  preparation  of  certain  esters.  It  is  stated  that 
this  latter  property  may  prove  of  value  to  manufacturers  of  .synthetic 
])erfumes  and  essences.  Beryllium  sulphate  lias  l)een  used  to  some 
extent  in  medical  research. 

There  are  a  number  of  beryllium  minerals,  but  none  have  been  found 
in  commercial  quantities,  except  beryl,  which  is  a  beryllium-alumiiuim 
silicate  carrying,  when  pure,  37', <  silica,  19','  alumina,  and  14' i  beryl- 
lium oxide.  Beryl  suitable  for  commercial  purposes  should  carry  from 
lO'/'r  to  12'7c  beryllium  oxide.  The  ore  before  u.se  is  ground  to  pass 
90';^ -95'/;  through  a  2()0-mesh  screen.  It  should  be  white  in  color,  free 
from  iron-bearing  minerals  and  metallic  iron.  The  price  varies  from  4^ 
to  Of*  per  pound  in  carload  lots,  according  to  demand  and  percentage 
of  beryllium  oxide.  The  chief  use  at  jireseut  for  ground  beryl  is  as  an 
addition  to  i^orcelain  products,  wlun'e  it  reduces  the  coetficient  of  expan- 
sion. Beryllium  metal  is  diiificult  to  separate  from  aluminum.  For 
this  reason,  the  mineral  phenacite  (Be^SiO^)  would  be  a  more  desirable 
source  for  the  metal,  and  it  carries  aproximately  45';   beryllium  oxide. 

Beryl  occurs  in  California  in  the  pegmatite  dikes  of  the  tourmaline 
gem  district  in  northern  San  Diego  and  southwestern  Riverside  coun- 
ties. Thus  far  there  have  been  no  conunercial  shipments  of  beryl  except 
for  gem  purpo.ses  (the  pink  and  aquamarine  varieties.) 

BISMUTH. 

Bibliography:  Bulletins  38,  67.     Am.  Joiir.  Sci.  1903,  Vol.  16. 

Several  bi.smuth  minerals  have  been  found  in  California,  notably 
native  bismuth  and  bismite  (the  ochre)  in  the  tourmaline  gem  di.strict 
in  San  Diego  and  Riverside  counties  near  Pala.  Otlier  occurrences  of 
bismuth  minerals,  including  the  sulphide,  bismuthinite.  have  been  noted 
in  Inyo,  Fresno,  Nevada,  Tuolumne  and  ilono  counties,  but  only  in 
small  quantities.  The  only  commercial  production  recorded  was  20 
tons  valued  at  $2,400,  in  1904,  and  credited  to  Riverside  County. 

In  1917,  a  few  pounds  of  bismuthinite  (Bi,S;,)  with  associated  bis- 
mutite  (BiX"0-,H,.0),  was  taken  out  at  the  United  Tung.sten  Copper 
Mine,  in  the  Morongo  district.  San  Bernardino  County.  It  is  associated 
with  scheelite  in  a  contact  deposit  between  limestone  and  granite. 
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Het'dxci-y  of  l)i.snuith  from  blister  copper  in  the  electrolytic  refinery 
has  been  noted,'  ranorino;  as  hio;])  as  27.::!  pounds  of  metallic  bisniutli 
per  100  tons  of  blister  copper  from  the  Iron  IMonntain,  Shasta  Connty, 
ores.  In  the  Tnited  States,  the  ])riiu'ipal  recovery  of  bisnnitli  is 
obtained  as  a  by-product  from  the  retininji:  of  lead  bullion. 

The  uses  of  bismuth  are  somewhat  restricted,  being  employed  princi- 
l)ally  in  the  preparation  of  medicinal  salts,  and  in  low  melting-point 
or  cliche  alloys.  These  alloys  are  utilized  in  automatic  fire  sprinlder 
.systems,  in  electrical  fuses,  and  in  solders. 

Present  quotations  for  bismuth  are  around  $2.70  per  pound  for  the 
refined  metal. 

CADMIUM. 

Bihruxjmphir.  U.  S.  Geol.  Surv.,  .Min.  Kes.  of  U,  S.,  1908.  1918. 

During  1917  and  1918,  cadmium  metal  was  recovered  by  the  elec- 
ti-olytic  zinc  plant  of  the  ilammoth  Copper  ("ompan.v  in  Shasta  County. 
It  was  shipped  in  the  form  of  'sticks'  and  amounted  to  a  total  of 
several  thousand  pounds  for  the  two  years,  the  exact  figures  being 
C(mcealed  under  'ITnapportioned.'  That  was  the  first,  and  thus  far 
tlie  only,  commercial  production  of  <-admium  recorded  from  Cali- 
fornian  ore.  Cadmium  there  occurs  associated  with  zinc  sulphide, 
sphalerite,  jirobalily  as  the  sulphide,  grecnoclcite.  Cadmium  also  occurs 
in  the  Cerro  Gordo  iline.  Inyo  County,  associated  with  smithsonite 
(zinc  cai'bonate). 

There  are  several  cadmium  minerals,  but  none  of  them  occur  in 
.sufficient  quantities  individually  to  be  profitable  as  di.stinet  ores.  Tlie 
cadmium  of  commerce  is  derived  as  a  by-product  in  the  reduction  of 
zinc  minerals  and  ores,  in  nearly  all  of  which  it  occurs  in  at  least  minute 
proportions,  the  average  ratio  lieing  about  1  of  cadmium  to  200  of  zinc. 
As  cadmium  behaves  metallurgicall.v  much  the  same  as  zinc,  it  con- 
stitutes a  fraction  of  1  per  cent  of  nearly  all  metallic  zinc. 

Cadmium  is  produced  in  tlie  CnitiMl  States  in  two  forms — metallic 
cadmium  and  the  pigment,  catlmium  sulphide.  The  principal  use  of 
the  metal  is  in  low-melting  jioint,  or  cliche  alloys,  and  its  salts  are 
utilized  in  the  arts,  medicine,  antl  in  electroplating.  The  sulpliide  is 
cmjiloyed  as  a  paint  pigment,  being  a  strong  yellow,  which  is  unatfeeted 
by  hydrogen  sulphide  gas  from  coal  smoke.  It  is  also  employed  in 
coloring  glass  and  porcelain.  Cadmium  cliche  metal  is  stated  to  l)e 
superior  to  the  corresponding  bisiuuth  alloy,  for  making  stereotype 
]ilates.  Cadmium  is  also  used  in  bronze  telegraph  and  telephone  wires, 
and  gives  some  promise  of  being  utilized  in  electroplating. 

Present  (juotations  for  cadmium  are  60f  per  pound  for  the  refined 
metal. 

COBALT. 

liiblioiiraphii:   \h'\M,Y\  XIV.      r.ulletin  67.     T^  8.  G.  S.,  .Miii.  Pes. 
<if  V.  S„  1912,  191S. 

Occurrences  of  some  of  the  cohait  minerals  have  lieen  noted  in 
several  localities  in  California,  but  to  date  no  commercial  production 
has  resulted.  Some  of  tlie  cojiper  ores  of  the  foothill  copper  belt  in 
ilariposa  and  3Iadera  counties  have  been  found  to  contain  cobalt  up 
to  8',.     Tlie  mo.st  recent  and  notable  occurrence  thus  far  found   in 
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ihis  state  is  in  the  ]\[ar-John  iliiie  near  Sheep  Ranch.  Calaveras  County. 
Lenses  of  snialtite  (CoAs^. "l  have  been  uncovered  in  the  vein,  tliere,  and 
several  tons  talcen  out  in  the  course  of  development  work ;  but  as  yet 
there  have  been  no  commercial  shipments. 

The  most  important  use  of  cobalt  is  in  the  manufacture  of  tlie  alloy, 
stellite,  in  which  it  is  combined  with  chromium,  for  makinfr  hiszh-speed 
iatlie  tools,  and  non-tarnishinp:  cutlery  and  surijeons'  appliances.  The 
metal  is  also  used  in  electroplatiunf.  similarly  to  nickel;  and  the  oxide, 
carbonate,  chloride,  sulphate  and  other  salts  are  used  in  ceramics  for 
coloring:.  Some  of  the  organic  salts  of  cobalt  (acetate,  resinate,  oleate) 
are  employed  as  'driers'  in  paint  and  varnish. 

Present  (piotations  for  cobalt  are  $2.50  per  pound  for  tiie  retined 
metal. 

COPPER. 


BibJiugi'uphii :   State     .Mineral 
Btilietins '2.S,  .Id.  !»!. 


;i.st     Reports     VlIl-XXll     (inc. 


Cojjper  is  second  only  to  fidhl  ammig-  the  metals  jjroduced  in  Cali- 
fornia.   The  output  for  1!(2.')  amounted  to  a  total  of  4(i,96S,4!)!t  pounds 
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of  recoverable  metal  valued  at  $6,669,527,  a  .slifiht  decrease  from  the 
1924  figures  of  52,08!),349  pounds  and  $6,82:!, 704.  The  average  price 
for  1925  being  higher   (14.2^  against  lo.l**  per  iiound  )   than  in  1924, 


STATISTKS   OF    ANNUAL    I'KdDITCTION.  41 

the  drop  in  total  value  was  not  as  great  in  proportion  as  the  decrease  iij 
quantity.    The  average  price  in  1923  was  14.7^  per  pound. 

xVs  for  several  years  past.  Plumas  County  ranked  first  for  1925 
with  an  output  of  26,9.")0,()29  pouiuls;  Shasta  second,  with  14.ri(i.'),967 
I)ounds:  and  Calaveras  third,  with  4,906.650  pounds. 

Distribution  of  the  1925  copper  output,  by  counties,  was  as  follows: 

Copper  Production,  by  Counties,   1925. 

County  Pounds  Valur 

•  •alavera.s 4,!IOG.Gr)0  $6!I6,744 

Inyo 73.003  10.3S7 

Mono 1.020  145 

Plumas   26.950.02!!  3,826,904 

Riverside    23.134  3.2S5 

San    Bernardino . : 6.249  S88 

Shasta     14,565,967  2,068,367 

Trinity    439,766  62,447 

Amador.  Butte.  Kern.  Lake,  I>os  Arig^ples.  Nevada.  Orange. 

Placer«    1 2,681  380 

Totals 46,968,499  ?6. 660, 527 

•Corabined  to  conceal  cutijiit  c.f  a  si'isle  .rn.-rator  iii  each. 

Copper    Production    of   the    United    States. 

According  to  preliminary  data  i.ssued  by  the  V.  S.  IJureau  of  ilines,' 
the  smelter  production  of  primary  copper  from  domestic  sources 
during  1925  amounted  to  1,674,869.886  pounds,  an  increase  of  approxi- 
mately 2' < .  The  value  of  smelter  production  increased  approximately 
11' r  in  1925.  The  average  price  of  2,6?.4,n00,0n()  pounds  of  copper 
delivered  during  the  year,  as  reported  to  the  Bureau  by  selling  agen- 
cies, was  14. 2^*  per  pound. 

"REFINED    COPPER. 

•■The  total  Droduetion  of  new  refined  copper  in  1925  was  2,205,000,000  pounds,  a 
deorea.se  of  55,000,000  pounds  over  that  in  1924. 

"Primary  and  secondary  copper  produced  by  regular  refining  plants  and  imported, 
1924-1925.   in   pounds: 

"Primary  : 

Domestic:"                                                                                           19i.',  1925 

Electrolytic    1,499,223.447  1.533.995.439 

Lake    145,333.227  13.<!, 029.764 

•Casting 29.657,925  10.870,144 

1,674,214,599  1,682,895,347 
Foreign  :  " 

Electrolytic    577.100,034  516.632,530 

Casting 8,761.377  5,045,947 

Refinery  production  of  new  copper 2.280,076.010  2,204,573,824 

Imports  of  refined  copper 145,909,968  99,773,546 

Total  new  refined  copper  made  available 2.405,985,978  2,304,347.370 

Secondary : 

Electrolytic    104,281.430  140,340,541 

Casting" 50.536,678  5  8,010,653 

154.818,108  198,360,194 

2,5liO,804,086  2.502,707,564 

■  The  separation  of  refined  copper  into  metal  of  domestic  and  foreign  origin  is 
only  approximate,  as  an  accurate  separation  of  the  amounts  at  this  stage  of  manu- 
facture is  not  possible. 

"In  addition  to  their  oxitput  of  metallic  copper  the  regular  refining  companies 
])i-oduced  bluestone  (hydrous  copper  sulphate)  having  a  copper  content  of  6,754,000 
pounds,  as  compared  with  5.766.000  pounds  in  1924. 

'  V.  S.  Bureau  of  Mines.  Press  Bulletin,  June  30,  1926. 
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"STOCKS. 

Stocks  of  Copper.  January   1.   1921.   1922.   1923.   1924.   1925  and   1926.   in   Pounds. 

Blister  and 

Ff  fined  mateiial  in  process 

Year.                                                                                                      copper  oj  rejiuing ' 

1S21 659.000,000  463.000.000 

1922 459.000.OOn  2S3.000.000 

1923 216.000.000  361,000,000 

1924 264.000.000  432.000.000 

1925 243.000.000  393.000.000 

1926 124.000,000  432,000.000  ■ 

■  Subject  xo  revision.  *"  The  amounts  stated  in  the  last  column  in  the  table  above 
do  not  include  copper  In  stock  at  foreign  smelters  or  in  transit  from  foreign  smelters 
to  refineries  in  the  United  States." 

Copper   Production   of  California   by   Years. 

Although  some  mining  of  copper  ore.s  hi  a  .small  way  had  been  done 
earlier,  shipments  in  appreciable  qiiantitie.s  began  in  1S61  and  continued 
oi  importance  up  to  the  end  of  1S67,  when  a  total  of  6S.6;-51  tons  (of 
2376  pounds)  of  high-grade  ores,  and  S47  tons  of  matte  or  "regulus'' 
had  been  shipped  to  smelters  at  Xew  York,  Bo.ston,  and  Swansea.  Wales. 
The  most  miportant  district  at  that  time  was  Copperopolis  and  vietuity 
in  Calaveras  County,  with  some  shipments  also  made  from  Mariposa.  El 
Dorado.  Pre.sno.  and  San  Luis  Obispo  counties.  From  186S  to  1882. 
the  output  was  insignificant.  There  are  wide  discrepancies  in  the 
figures  eurrentl.v  recorded  for  copper  prwluction  previous  to  1882  in 
which  year  the  data  of  the  U.  S.  Geological  Survey  began.  The 
detailed  statistics  of  the  California  State  ^Mining  Bureau  began  in  the 
year  1894. 

Amount  and  value  of  copper  production  in  California  annually  since 
1882  is  given  in  the  following  tabulation: 


Tear  Founds 

1SS2 1  826,6% 

1SS3 t60a862 

1SS4 '  876,166 

1S8.5 469.028 

1SS6 4.3a210 

1SS7 LeOO-Wfl 

1888 j„  1.370,021 

1889 1.51,5(B 

ISaO 23.ai7 

1S91 3,397,406 

1S82 2,980,944 

ISJe !  239.6S2 

1894 I  738,-594 

1895 I  2i5,650 

1896 t99i844 

1897 13,^8.626 

1S88 21.543,229 

1899 23.915,486 

1900 29.515.512 

19(11 31^1.788 

1902 27860,162 

1903 19.uag61 

19M 1  29,974,154 


Value 


Tear 


Fonnds 


Value 


S144.672  119(B 16,997,489 

•2K,743   1906 28.726,448 

120,911  ,1907 32,602,9*5 

49.24g]!i908 40.8^772 

43.(m. 11909 6-5.727.736 

l^f?5   1910 53.721.032 

2*>.3«»   1911 36.S3S.024 

If-l™  11912 35.169.997 

a502    1913 34.471.118 

^o  Q^    1914 30,491.S35 

^^  I  1915 40.9^966 

ri'.M  '  '91^ 55.809.019 

^^  1  1917 48,534.611 

iS'-io  '  '91* 47.793.046 

199.019  J  jQjg 22.162.95-5 

o  f^^    1320 iz947.299 

9  ^i^ ''  1921 12.088.053 

iJ.9H0.D-il    19.22 _  '>2  SS  987 

4.748242   1923 2S;346.S60 

5.501,782     1924 52.0».''.349 

3,239.975    192"' i'^Mi>.i'^v 

3^*51           "-»»^ !  '•*^«^>"  I 


$2,650,605 

5,522.712 
6,3U,3S7 
5,35a777 
8478,142 
6.680.6U 
4.604,753 
5.6^019 
5.343,023 
4,(B5,375 
7,169.567 
11729.017 
11249.948 
11.805.883 
4.122.246 
2.382,303 
1,5-59.358 
1090.582 
4.166.989 
6.S23.704 
6. 669.527 


'  Brown.  J.  Ross.  Mineral  Resources  west  of  the  Rocky  Mountains,  p.  168.  1867 
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Gold  was  the  fir^t,  ami,  for  many  years,  the  most  important  sin^ie 
mineral  product  of  California.  Although  now  surpassed  for  a  number 
of  years  in  annual  value  by  petroleum,  and  by  cement  beginniug  with 
1920,  it  still  heads  our  metal  list,  and  California  continues  to  outrank 
all  the  other  gold-produeinp:  states  of  the  United  States,  iiu-luding 
Alaska.  In  fact,  at  present,  California  is  producing  approxinuitely 
.'U',   of  the  gold  mined  in  tiie  entire  United  States. 

While  there  is  some  renewal  of  activity  in  the  development  of  goki 
lode  properties,  it  has  not  yet  become  reflected  in  an  increased  yield 
of  the  metal.  The  19"-!.")  figures  show  a  slight  decrease  from  the  1924 
yield,  but  pi'arlically  liolding  its  own  tiie  ])ast  three  years. 


The  production  of  gold  in  California  in  1925  totaled  682,():J.'3.:il  fine 
ounces,  worth  $13,065,;^30,  being  a  decrease  of  4,104.41  fine  ounces  from 
the  1924  yield.  This  was  divided,  $7,969,186  from  the  'deep'  or  lode 
mines,  and  $5,096,144  from  placers  f mainly  by  the  dredgers).  As  the 
State  ilining  Bureau  has  never  independently  gathered  the  statistics 
of  gold  and  silver  production,  these  figures,  as  in  former  years,  are 
published  by  cooperation  with  and  through  the  courtesy  of  Mr.  J.  M. 
Hill  of  the  Division  of  ^Minerals  and  Statistics,  U.  S.  Bureau  of  Mines. 

The  lai-gest  gold  production  for  1925  is  reported  from  Yuba  County, 
with  an  output  of  124,:i54.2:!  fim-  ounces  ($2,570,630)  ;  Amador  County, 
with  113,105.63  ounces  ($2,338,101),  was  second;  Nevada  County,  with 
111,533.74  ounces  ($2,305,607),  third;  followed  by  Sierra  and  Sacra- 
mento in  fourth  and  fifth  places  respectively.  It  will  be  noted  that 
Yuba  County  regained  its  place  in  first  rank  which  it  surrendered  to 
Nevada   Countv   in   1924.     The   Yuba   County   production   is  almost 


u 


JIINERAL    INDUSTRY    OF    CALIFORNIA. 


entirely  fi-oin  dredo'es,  while  that  from  Nevada  County  is  mainly  lode 
gold. 

Di.strihntion  of  the  ^'.)2■)  ^'ohl  prodnetion,  by  ef)iinties.  was  as  follows: 


Gold    Production,    by   Countii 


1925. 


Alpine 

Amador     __ 

Butte 

Calaveras  _ 
Del  Norte  _ 
El   Dorado 

Fresno 

Humboldt  _ 

Inyo 

Kern    

Lassen 

Los  Angele5 

Madera 

Mariposa    - 

Merced 

Mono 

Monterey  _ 
Napa 


,130 
409 

1.366 

i.SlO 
2.S9 

i,503 
9  lis 


County.  Value. 

Nevada $2,305,607 

Orange    52 

Placer ^ 121,785 

Plumas 249.540 

Riverside    3,687 

Sacramento    1,302,320 

San  Bernardino 157,374 

San  Diego 5,134 

San  Ltiis  Obispo 840 

Siiasta 235,013 

Sierra    1,373,705 

Siskivou    ^ 180,120 

Stanislaus 171,742 

Triiiilv    424,037 

Tuolumne 155.592 

Yuba   2,570,630 


Total  value- 


-$13,065,330 


The  following'  is  ((noted  from  the  atlvaiK-e  ehapter  on  Gold  in  192;i, 
by  courte,sy  of  Mr.  J.  M.  Hill  of  the  U.  IS.  Bureau  of  Mine.s: 

"The  value  of  gold  produced  in  California  in  1925  was  $13,065,330,  a  decrease  of 
0.65  per  cent  as  compared  with  1924.  Deep  niines  produced  61  per  cent  and  placer 
mines  39  per  cent  of  the  total  gold  in  1925  as  compared  with  65  per  cent  and  35 
per  cent  respectively,  in  1924. 

"Five  counties  produced  more  than  $1,000,000  in  gold  in  1925.  Yuba,  with 
$2,570,630  produced  largely  by  dredges,  was  first  in  rank;  Amador  with  $2,338,101 
almost  entirely  from  gold  quartz  mines,  was  second;  Nevada  with  $2,305,607  from 
gold  quartz  and  a  tew  placer  mines,  was  third;  Sierra  with  $1,373,705  from  gold 
quartz  and  hydraulic  mines  was  fourth,  and  Sacramento  with  $1,302,320  entirely 
from  placer  mines,  was  fifth.  The  next  largest  production  of  gold,  $632,433,  came 
from  Calaveras  County,  largely  from  gold  quartz  mines  and  one  dredge  operation. 
follOK-ed  by  Trinity  County  w'ith  $424,037  largely  from  dredge  and  hydraulic 
placer  niines. 

"In  1925  there  were  41  companies  in  the  State  that  produced  in  excess  of  1,000 
ounces  of  gold  and  contributed  90  per  cent  of  the  total  gold  output  of  the  State. 
Of  these  8  produced  in  excess  of  20,000  ounces  and  4  in  excess  of  50,000  ounces. 
Of  these  companies  12  operated  gold  dredges,  1  operated  a  lead  and  1  a  silver  mine, 
3  operated  copper  mines,  and  24  operated  gold  quartz  mines.  The  10  largest  gold- 
producing  companies  in  1925.  in  order  of  output,  were  the  Y'uba  Consolidated  Gold 
Fields  (G  dredges),  Natomas  Co.  of  California  (S  dredges),  lOinpire  Mines  Co. 
(gold  quartz).  Sixteen  to  One  Mine  Co.  (gold  quartz),  Kennedy  Jlinhig  ,t  .Milling  Co. 
(gold  quartz).  North  Star  Jlines  Co.  (gold  quartz).  Argonaut  Mining  Co.  (gold 
quartz),  Canson  Hill  Cold  Mines  (Inc.)  (gold  quartz).  Central  F,ureka  Mining  Co. 
"1  Ih.    \\jll<,r  .Miiiins:  Co.   (copper  ore). 

■  I'l  li"in  I'l r  Tiiivies  in  1925  was  valued  at  $5,096,144,  an  increase 

i:i2l.     There  was  an   increased  gold  yield  of  10  per 
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placet-   deposits.      Placer   mines   of   Yulia    i 

$575,l:j8,    Sacramento    County    by    $151,63 

County  by  $11,873.  and  Nevada  County  by  $10,415,  as  compared  with    l!i24 

placer  mines  of  Amador,  Mariposa.  Placer,  and  Sierra  counties  increased  t 


liut   decreases   of   33   per  cent 
i'         ■    !    ■  ly.    as   compared   with    1924. 
!    I  ■        ii    I  ily  over  1  per  cent,  hydraulic 
1>   I    '  '    ii    of  the  gold  produced  from 
inty    inor.ased    their    gold    production    by 
Siskivou    County    by    $33,229.    Humboldt 
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by  more  than  3.000  each.  There  were  slight  increases  in  placer  yield  from  Inyo. 
Plumas,  San  Diego,  and  Trinity  counties.  The  gold  produced  at  placer  mines 
declined  in  Butte  County  by  $193,015.  Calaveras  County  by  $40,874,  Shasta  County 
by  $31,572,  and  Stanislaus  County  by  $24,277,  as  compared  with  1924.  In  Fresno, 
Kern.  Madera,  and  Tuolumne  comities  there  was  less  placer  gold  iinnhieeil  ilian  in 
the    previous   year.      Production    of   gold   by    24    dredges    in    192.". 
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mines  in  1925  was  valued  at  $66,523,  a  decrease  of  $32.I)4.T 
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with  l!i24.  In  piactically  all  tlit-  miiiiiiK  counties  ot  the  Stale  giM  is  recovered  by 
itinerant  placer  prospectors  an'i  it  is  very  difficult  to  apportion  properly  the  gold 
produced  bv  these  floating  miners. 

"The  production  of  gold  from  :!:i2  dnip  mines  in  California  m  l!t2.j  was  valued  at 
$7  969  186.  a  decrease  ot  7  per  cent  as  compared  with  1924.  The  deep  mines  of 
Amador  and  Nevada  counties  produced  over  ?2.000.000  in  gold,  of  Sierra  County  over 
$1,000,000  in  gold,  of  Calaveras  County  over  $.";00.000  in  gold,  and  of  Plumas  County 
over  $200,000  in  gold.  Over  $l')0.ono  in  gold  was  produced  by  deep  mines  in  Mari- 
posa. Shasta,  San  Bernardino.  Tuolumne.  Kern,  Siskiyou,  and  Butte  counties.  Deep 
mines  of  Nevada  Countv  produced  $.=>24.S40  less  gold,  of  Amador  County  $37o,401 
less  gold,  and  of  Calaveras  County  $l«0.6.j4  less  gold  than  in  1924.  There  was  a 
decrea-sed  yield  of  more  than  $25,000  by  the  deep  mines  in  Plumas,  San  Bernardino. 
Mono.  Shasta,  and  Tuolumne  counties.  Large  increases  cf  value  in  gold  were 
recorded  from  deep  mines  in  Sierra  County,  $369,262,  Sisliiyou  County,  $83,321.  and 
Butte  County,  $63,77  4.  Ctild  ore  and  tailings  yielded  93  per  cent,  copper  ore  and 
tailings  4  per  cent,  silver  ore  and  tailings  2  per  cent,  and  lead  and  zinc  ores  1  per 
cent  of  the  total  deep-g<i!d  production.  Of  the  gold  recovered  from  ore  and  tailings 
in  192.5  72  per  cent  was  recovered  bv  amalgamation,  16  per  cent  by  cyanidation, 
and   12  per  cent  by  smelting." 


P.  and  H.  gasoline  steam-shovel  and  Pierce  gravel  gold-washing  machine  on 
Jenkins  Jt  Tavlor  Placer  near  French  Culch,  Shasta  County.  Photo  by  courtesy 
of  Clifford  Tavlor. 


Total    Gold    Production    of    California. 

The  presence  of  gold  in  .stream  gravels  near  Los  Angeles  was  known 
and  worked  in  a  small  way  by  the  Indians,  at  least  as  early  as  18-11/ 
and  possibly  1820.'-  On  ]Marf;h  2.  18-14.  Don  JIamiel  Castanares,  deputy 
for  California  to  the  Congress  of  ilexico,  reported"  to  his  govern- 
inent  that  placers  near  Los  Angeles  had  produced  up  to  December,  1843. 
a  total  of  2000  ounces  of  gold  dust,  most  of  which  had  been  sent  to  the 
I'nited  States  mint  at  Philadelphia. 

As  the  padres  and  the  ranclieros  discouraged  the  (luest  of  gold  this 
early,  small  production  caused  no  particular  excitement.  It  was  not 
until  James  W.  Marshall's  finding  of  gold  nuggets  in  the  tail-race  of 
Sutter's  saw  mill  on  the  American  River,  January  24,  1848,  was 
heralded  abroad  that  the  great  rush  began,  and  California  became 
a  commonwealth  of  first  rank  almo.st  over  night.  There  are,  however, 
no  authentic  data  on  gold  produ  tion  prior  to  1848,  other  than  occa- 
sional, scattered  references  such  as  above  fjuoted. 

'Hitteil,  T.  H.,  History  of  California  :  Vol.  II,  p.  312.  1885. 

^Bancroft.  H.   H..  History  of  California:  Vol.  II.  p.   417,  1886. 

^Mercantile  Trust  Review  ot  the  Pacific,  Vol.  Xrv,  No.  2,  p.  43,  Feb.  1,5,  1923. 
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The  following  table  was  oritriiially  compiled  hy  ('has.  (1.  Yale,  of  the 
Division  of  ^Mineral  Resourees.  U.  S.  Geological  Survey,  but  for  a  num- 
ber of  years  statistician  of  the  California  State  ]\Iiuiug  Bureau  and  the 
U.  S.  Mint  at  San  Francisco.  The  authorities  chosen  for  certain  periods 
were:  J.  D.  Whitney,  state  geologist  of  California:  John  Arthur 
'Phillips,  author  of  "ilining  and  JMetallurgy  of  Gold  and  Silver" 
(1867);  U.  S.  Mining  Commissioner  R.  W.^Raymond;  U.  S.  Mining 
Commissioner  J.  Ross  Browne:  Wm.  P.  Blake,  Commissioner  from  Cali- 
fornia to  the  Paris  Exposition,  where  he  made  a  report  on  "Precious 
Metals"  (1867)  ;  John  J.  Valentine,  author  for  many  years  of  the 
annual  report  on  precious  metals  published  by  Wells,  Fargo  &  Com- 
pany's Express;  and  Louis  A.  Garnett.  in  the  early  days  manager  of 
the  San  Francisco  refinery,  where  records  of  gold  receipts  and  ship- 
ments were  kept.  'Sir.  Yale  obtained  other  data  from  the  reports  of 
the  director  of  the  V.  S.  ^lint  and  the  director  of  the  U.  S.  Geological 
Survey.  The  authorities  referred  to.  who  were  alive  at  the  time  of  the 
original  compilation  of  this  table  in  1894,  were  all  consulted  in  person 
or  by  letter  bj'  ^h\  Yale  with  reference  to  the  correctness  of  their 
publi-shed  data,  and  the  final  table  quoted  was  then  made  up. 

The  figures  for  1903-1928    (inchisive),  are  those  prepared  by  the 
I'.  S.  Geological  Survey;  and  since  by  the  U.  S.  Bureaii  of  Klines: 


Year 

Value 

Year 

Value 

1848 _ 

S245,301 
10,151,360 
41,273,106 
75,938,232 
81.294,700 
67,613,487 
69.433,931 
55,485,395 
57,509,411 
43,628,172 
46,591.140 
45,846,599 
44,093,163 
41,884,993 
38,834,668 
23,501.736 
24,071,423 
17,930,838 
17.123,867 
18,263,452 
17.353.867 
18,229,044 
17,438,133 
17,477,883  1 
13,482,194  , 
15,019,210  ' 
17,264,836  1 
16.876,009 
15,610,723 
16,501.268 
18,839,141  I 
19,626,654  | 
20,030,761  1 
19,223,155  j 
17.146.416  1 
24.316,873  \ 
13,600,000  1 
12,661,044  1 
14,716,506  1 
13,588,614  i 

1888 . 

1889... 

.512,730,000 

1849 

11,212,913 

1850 

1890 

12,309,793 

1851..  .  . 

1891 

12,728,869 

1852 

1892  

12.371,900 

1853 

1893. 

12,338,780 

1854 

1894 

13,863,282 

1855..  .  . 

1895 

15,334,317 

1856 

1896 

17,181,562 

1837 

1897 

15.871,401 

1858 

1898 

15,906,478 

1859. 

1899 

15,336,031 

1860 _ _-_ 

1900 

1901 

13,863,335 

1861. 

16,989,044 

1862 

1902 

16.<a0,320 

1863 

1903 

16.300.653 

1864 

1904  

18.633.676 

1863. 

1905 

18,898,545 

1866 

1906. 

18,732.452 

1867 

1907 

1908 

1909 

1910 

1911 

1912. 

16,727,928 

1868 

18,761,359 

1869 

20,237,870 

1870 

19,715,440 

1871. 

19,738,908 

1872 

19,713,478 

1873. 

1913 

1914 

1915 

1916 

1917 

20,406,938 

1874 

20.653.496 

1875 

22.442,296 

1876  

21,410,741 

1877 

20,087,504 

1878. 

1918  ...  _  _. 

16„i28,953 

1879 

1919..  

16,695,955 

1880 

1920 ._  _.  . 

14.311,043 

1881. 

1921 

15.704,822 

1882. 

1922.    

14.670,346 

1883 

1923 

13,379,013 

1S84 _ 

1924 ._ 

13,150,175 

1885   

W^5.    _  

13,065,330 

Total  value. 

1887.. 

$1,789,298,515 

STATISTICS   OF   ANNUAL    PRODUCTION. 
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IRIDIUM    (see    under    Platinum). 
IRON    ORE. 

Biblwjiaplni:  Shilc  .Miucralo-jrisf  Reports  11,  IV,  V,  X.  Xll-XV 
(inf.),  XVll,  XVllI,  XXI.  Bulletins  38,  67,  Dl.  Am.  last.  Min. 
Eng.,  Tran.s.  LIII.  Min.  &  Sci.  Pre.ss,  Vol.  11."),  p|).  112,  117-122 ; 
Vol.  123,  pp.  94-96,  113-114. 

A  small  tonnage  of  iron  ore  was  produced  in  California  during  the 
year  1925,  and  utilized  for  foundry  flux  and  in  steel  refining  at  open- 
hearth  plants.  As  there  was  only  a  single  operator,  the  figures  are 
eoncealed  under  tlie  'unapporfioned'  total.  There  is  also  some  tonnage 
utilized  in  the  manufacture  of  paint  pigment,  and  whicli  is  credited  to 
'mineral  paint'  in  these  statistical  rejiorts. 

There  are  considerable  deposits  of  iron  ore  known  in  California, 
notably  iu  Sliasta,  Madera,  Placer,  Riverside  and  San  Bernardino 
counties,  but  production  has  so  far  been  limited  for  lad?  of  an  economic 
supply  of  coking  coal.  Some  pig-iron  has  been  made,  utilizing  char- 
coal for  fuel,  both  in  blast  furnaces  aud  by  electrical  reduction ;  also, 
ferroclirome,  ferromanganese,  and  ferrosilicon  have  been  iiiaih'  m 
California. 

Total  Iron  Ore  Production  of  California. 

Total  iron  ore  production  in  California,  with  annual  amounts  and 
values,  is  as  follows:  

Value 

$2,508 
4,485 
5.128 
2,584 
6,000 
11,496 
15,947 
13,796 
40.889 
12.030 
18,868 
18.665 
4,710 

$526,629 


Tons 


Value 


1883 
1884 


1887 
1893 
1894 
1895 
1907 
1908 
1909 
1910 
1911 


9,273 
2,073 
11.191 

4,532 


$79,452 
17,766 

106,540 
40,983 


.    3,676 

19,250 

250 

2,000 
1,500 

..    200 

400 

400 

108  174 

579  900 

558  558 


Year 

1      Tons 

1912           

...t         2.508 

1913           .     

2,343 

1914               

.-.'        1,436 

1915                    

724 

1916            .     

3,000 

1917                

-J        2.874 

1918                   

...J        3,108 

W19 

.— '        2,300 

1920                 -    — 

5.975 

1921 

.— ■        1,970 

1922                   

...J        3,.588 

1903         ..    

..-!        3.102 

1(124  1   „ 

785 

Totals    

66,533 

•Productions  lor  the  year  1881-1886  (inc.)  were  reported  as  "tons  ol  pig  Iron"  (D.  S.  G.  S., 
Min  Res  1885),  and  lor  the  table  herewith  are  calculated  to  "tons  ol  ore"  on  the  hasis  of 
47  6%  Fe  as  shown  by  an  average  ol  analyses  ot  the  ores  (State  Mineralogist  Report  IV,  p.  242). 
This  early  production  of  pig  iron  was  from  the  blast  furnaces  then  in  operation  at  Hotahng  In 
Placer  County  Charcoal  was  used  in  lieu  of  coke.  Though  producing  a  superior  grade  oi 
metal,  they  were  obliged  finally  to  close  down,  as  they  could  not  compete  with  the  cheaper 
Knglish  and  eastern  United  States  iron  brought  in  by  sea  to  San  Francisco. 
»  Annual  details  concealed  under  'Unapportioned.' 

LEAD. 

BihliofiropJni:    State   :\lineralogist    Reports    IV,    Vlll-XV    fine), 
XVil-XXlI  (inc.). 

Production  of  lead  in  California  in  192.j  increased  approximately 
40%  in  quantity  and  60%  in  value  over  the  preceding  year.  As  m  the 
past,  the  principal  output  was  from  lead-silver  ores  in  Inyo  County. 
The  total  recoverable  lead  in  ores  shipped  from  Californian  mines  m 
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1925  amoiuitwl  to  7,:!.")'2,422  poiuiils  vahu'd  at  :iifi.'?!>.(j()l,  edinparfd  willi 
4.984,887  pounds  and  $o98,7.51  in  1924.  Tlii.s.  in  tiiru.  liowever,  wa.s 
slig-htly  less  tlian  the  192:}  yield.  The  averaixe  price  of  lead  in  192.") 
was  8.7r  per  pound  as  asraiust  S.Oc  in  1924.  7.0f  iu  1928,  and  3.9f 
in  19i:i. 

The  192.3  lead   production  was  distributed  by  counties  as  follows: 

Lead    Production,   by   Counties,    1925. 

County.  Poitnils.  Yahie. 

Inyo     J 6..')01,10i;  $5-JS.19G 

Mono 22.4SS  1.957 

Riverside    135,872  11.S21 

San  Bernardino 61,480  .   5.3411 

Shasta 1 647. 8SG  56,366 

Amador,  Butte,  Calaveras,  Los  Angeles.  Nevada,  Orange*__  183,591  15.972 

Totals -. „__.-_  7,352,422  $639,661 

♦Combined  to  <.onoeMl  ontpnl  nf  3  single  np.-rator  in  each. 
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From   Engineering:  and   Mining  Journal-Press.   .April   3.    1926. 
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Lead   Production   of  California,  by   Years. 

Statistics  on  lead  production  in  Califoruia  were  tirst  compiled  by 
this  Bureau  iu  1887.  Amount  and  value  of  the  output,  annually,  with 
total  figures,  to  date,  are  given  in  the  following  table : 


Year 


Pounds 


Value 


18S7 1,160,000 

1888 ,  900,000 

1889 I  940.000 

1890 800,000 

1891 I  1,140,000 

1892 !  1,360,000 

1893 '  666.000 

1894 '  950,000 

1895 ,  1,592.400 

1896 I  1,293,500 

1897 596,000 

1898 655,000 

1899 I  721.000 

19C0 1.040.000 

1901 720,500 

1902 349,440 

1903 I  110.000 

1904 '  124,000 

1905 5.3.3.680 

1906 ,  338,718 

1907 328,681 


$52,200 
38,250 
35,720 
36.000 
49,020 
54,400 
24,975 
28,500 
49,364 
38.805 
20,264 
23,907 
30,642 
41 .600 
28.820 
12,230 
3,960 
5,270 
25.083 
19,307 
16,690 


Pounds 


Value 


1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 . 

1920 

1921 

1922  -- 

1923 

1924 

1925 


Totals 125,537,551 


1,124,483 

2,685,477 
3,016.S02 
l,40a839 
1,370,067 
3,640,951 
4,697,400 
4.796,299 
12,392.031 
21.651,352 
13.464,869 
4.1-'?9..562 
4.903,7.38 
1.149,051 
6.511,280 
9,934,522 
4.984,387 
7,352.422 


iw.ec>?. 

144,897 
134,082 
63.173 
61,653 
160.202 
183.198 
225,426 
855,049 
1,862,016 
956,006 
219.397 
392,300 
51,707 
.3.58,120 
69.5.416 
398,751 
639.661 


MANGANESE. 

r.ihliography:  State  Mineralosist  Reports  XII-XV  (inc.),  XVITI. 
Bulletins  38,  67,  76,  91.  IJ.  S.  G.  S.,  Bull.  427.  Eng.  &  Miii. 
Jour. -Press,  Vol.  117,  p.  54"). 

Manganese  ore  .shipments  in  California  iu  1925  amounted  to  a  total 
of  532  tons  of  all  grades  valued  at  $11,500,  being  a  decrease  both  in 
quantity  and  value  from  the  1924  yield  which  totaled  1115  tons  and 
$25,785  value.  Tliese  ores  showed  analyses  of  from  45%  to  55%  Mn, 
and  were  utilized  by  Pacific  Coast  plants  for  ferromanganese. 

Importations  of  foreigu  manganese  ores  in  1925,  mainly  from  Brazil, 
amounted  to  a  total  of  291,662  long  tons  valued  at  $7",966.688.  com- 
pared witli  254.458  tons  and  $6,036,760  in  1924.  The  Tarift'  Act  of 
1922  provides  for  an  import  duty  of  1^  per  pound  on  the  metallic 
uianganese  contained,  for  "manganese  ore  or  concentrates  containing 
in  excess  of  30  per  centum  of  metallic  manganese."  The  bulk  of  sucii 
ore  is  consumed  in  the  large  steel-producing  centers  of  tlie  eastern 
T'nited   States. 


Manganese   Ore    Production    in    California,   by    Years. 

Production  of  manganese  ore  in  California  began  at  the  Ladd  Mine. 
San  Joaquin  County,  in  the  Tesla  District  in  1867.  When  sliipments 
of  this  ore  to  England  ceased  late  in  1874.  upwards  of  5000  tons  hafl 
been  produced  by  that  property.  For  some  years  following  that,  the 
output  was  small.     Tlie  tabulation  herewith  shows  California's  output 
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of  manganese  ore,  annually,  since  1887.  when  the  compilation  of  such 
figures  was  begun  hy  the  State  ^lining  Bureau : 


Tbu 

-.-. 

TllM 

T-r 

^ 

TalH 

1887         

l.OOiJ 
1,500 
53 
386 
70S 
300 
270 
523 
880 
518 
504 
440 
295 
131 
425 
870 
1 
60 

S9.000 

13.500 
901 
3.176 
3.830 
3,000 
4,050 
5,512 
8.200 
3,415 
4,080 
2,102 
3,165 
1.310 
4.4(6 
7440 
25 
900 

1907 

1908 

1909 

1910 

1911 

1912 

1913 .. 

1 
321 

3 
265 

2 
22 

SiS 

1888  .    - 

1889 

75 

1890 

4.2^ 

1891  .... 

1892  . 



40 
400 

1893 

1894 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1922 

150 

4.013 

13.404 

15.515 

26,075 

11.569 

2.892 

LO(B 

540 

690 

1.115 

532 

L500 

1895 

49.ose 

1896 

3897.     . 



274a01 
396.6GB 

189S 

1899  .  .    

979,^ 
4-51.422 

1900..    

51323 

1901  .         ...    ...    _    ._ 

}%?Mt 

1902 



ijBm 

1903  . 

1923 

M-'li...          ,    - 

lasan 

1904 

1905 

1S2.5     . 
Tot«l5 

11,500 

1906 

1 

30 

SS6^-C 

$2470,904 

MOLYBDENUM. 

Bibliography:  State  ilineralo^ist  Reports  XIV,  XYTI.  Bulletins 
67.  91.  U.  S.  Bur.  of  Min..  Bulletin  111.  Proc.  Colo.  Sci.  Soc., 
VoL  XI. 

Molybdenum  is  used  as  an  alloy  constituent  in  the  steel  industry, 
and  in  certain  forms  of  electrical  apparatus.  Included  in  the  latter 
is  its  successful  substitution  for  platinum  and  platinum-iridium  in 
electric  contact-making  and  -breaking  devices.  In  alloys  it  is  used 
similarly  to  and  in  conjunction  with  chromium,  cobalt,  iron,  manganese. 
nickel,  tungsten,  and  vanadium.  The  oxides  and  the  ammonium  .salt 
have  important  chemical  uses. 

The  two  principal  molybdeniun  minerals  are:  the  sulphide,  molyb- 
denite; and  wTilfeuite.  lead  molylidate;  the  former  furnishing  prac- 
tically the  entire  commercial  output,  ilolybdenite  is  found  in  or  asso- 
ciated with  acidic  igneous  rocks,  such  as  granite  and  ]>egmatite.  The 
chief  commercial  sources  have  been  New  .South  Wales.  Queensland,  and 
Norway,  wdth  some  also  from  Canada:  but  the  United  States  is  now- 
able  to  supply  its  own  requirements. 

The  growing  consumption  of  molybdenum  by  alloy-steel  makers  in 
the  United  States  has  been  stimulated  by  the  fact  that  molybdenum 
alone  of  the  steel-aUoying  metaLs  can  be  produced  commercially  in  the 
I'nited  States  to  an  extent  which  avoids  all  necessity  for  importation. 
Another  fact  has  been  the  marke<l  adaptability  of  molyljdenum  steels 
to  large-scale  production  of  automobile  and  other  parts. 

The  most  important  development  of  1924—192.5  was  the  elimination 
of  ferromolybdenum  from  the  market  due  to  the  substitution  of  cal- 
cium molybdate  as  the  furnace  addition  by  the  entire  alloy-steel 
industry.  Calcium  molybdate  is  stated  to  be  not  only  easier  and  less 
cfi>iT]y  to  prepare,  but  it  introduces  tl-.f-  nK'lybdenum  into  the  steel  bath 
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:n  a  much  purer  form,  the  resulting  steel  being  superior  to  that  made 

■rith  ferromolvMennm. 

D^',. ,-.;-.  .: ';>-.,•:::;:. ^-.■.;        .   •   ^     •  t         _  in  several  localities 

-    I  i;'  -    "1  .1.   ;:;- :    !:.;:"-  -fs  ill  ionall  masses 

--..■,--         ■  ■  ~,ii{,„.^    .     . ...     — .    -       -^ed  commercial  ship- 

ore  in  Calitomia  were  during  the  war,  191&- 
:    >      -.  .  -nt  work  has  been  recently  done  on  a  high-grade 

iepOBit  at  the  i^eati  of  the  Kaweah  River.  Tulare  County. 

Present  quotations  for  molybdenum  ore  are  55f  per  pound  for  85% 
ilo.S,  concentrates. 

Molybdenum  Production  of  California,  by  Years. 

California's  production  of  molybdenum  ore  by  years  is  summarized 

in  the  followinff  tabulation: 

7'  Tms  Value 

9  t9,545 


*20ft  pounds  of  i9%  MoSr  concentrate^ 


l:rt,'i,.r:r'ipln,:  State  Mineralogist  Reports  XTT,  XVII,  U.  S.  6. 
S_,  iJnlletin  &40-D.    F.  S.  Bureau  of  Standards,  Circular  100. 

Nickel  occurs  in  the  Friday  Copper  JOne  in  the  Julian  District,  San 
Diego  County.  The  ore  is  a  nickel-bearing  pyrrhotite,  with  some 
£->')<;iated  ehalcopyrite.  Some  ore  has  been  mined  in  the  course  of 
fl-v-ilopment  work,  but  not  treated  nor  disposed  of.  as  they  were  unable 
to  get  any  smelter  to  handle  it  for  them.  Xickel  ore  has  also  been 
reported  from  other  localities  in  California,  but  not  yet  confirmed. 

Present  quotations  for  nickel  are  around  35f-36(f  per  pound  for  the 
refined  metaL 

OSMIUM    (see  under  Platinum). 

PALLADIUM    (see  under  Platinum). 

PLATINUM. 

[isbliography :  State  ilineralogist  Reports  IV,  VIII,  LX,  XII- 
XVni.  Bulletins  38. 45,  67,  S5.  91,  92.  IT.  S.  GeoL  Surv.  Bulle- 
tins 193,  285.    Trans.  Am.  Inst.  3Iin.  Eng.,  ToL  47,  pp.  217-218. 

In  California  platinum  is  obtained  as  a  by-product  from  placer 
fiperations  for  gold.  The  major  portion  of  it  comes  from  the  dredges 
working  in  Batte.  Calaveras.  Sacramento.  Stanislaus,  and  Yuba  coun- 
ties, with  smaller  amonntji  from  the  hydraulic  and  surface-sluicing 
Times  ot  Del  Norte.  Humboldt.  Shasta.  Siskiyou,  and  Trinity. 

The  production  of  platinum-group  metals  in  California  for  the  year 
1925  totaled  355  ounces,  crude,  containing  292  fine  ounces,  valued  at 
$39,937.  Of  this  amount,  a  total  of  307  ounces,  crude,  or  86%,  eame 
from  the  gold  dredges.  This  is  a  slight  increase  over  the  273  fine 
ounces  worth  $36,452  sold  in  1924. 

The  above-noted  total  of  292  fine  ounces  includes  120  fine  ounces  of 
iridium,  osmiridium,  ruthenium,  and  palladium.  Most  of  the  platinum 
refiners  pay  for  the  osmiridium  on  the  basis  of  its  iridium  content. 
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Crndt'  'platiininr  is  really  a  inisture  of  the  uietals  of  that  group, 
and  carries  varyiii'r  pereeutajres  of  platiuum,  iridium,  osniiridium  or 
iridosmiiie,  with  occasionally  some  ruthenium  and  palladium.  In  addi- 
tion to  the  above-noted  production,  there  is  usually  some  platinum 
recovered  as  a  by-product  in  the  gold  refinery  of  the  mint,  but  wliich 
can  not  be  assigned  to  the  territory  of  its  origin  for  lack  of  knowing 
to  which  lots  of  gold  it  belongs.  Some  platinum  and  palladium  are 
also  recovered  in  the  electrolytic  refining  of  blister  copper. 

For  1925,  the  distribution  by  counties  of  California's  platinum  yield 
was  as  follows ; 


Platinum    Production,   by   Counties.   1925. 

County                                                                                                 Fine  ounces  VaJue 

Butte .  56  $9,177 

Shasta S  795 

Trinity    26  3,0S1 

Calaveras,     Del     Norte.     Humboldt,     Sacramento,"     Siskivou, 

Stanislaus,  Tuba  ''  * I 202  26,954 

Totals 2&2  $39,937 

•  Includes  ruthenium  and  palladium. 
'•  Includes  palladium. 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 

Uses,    Markets,    and    Consumption. 

Besides  its  well-known  uses  in  jewelry,  dentistry  and  for  chemical- 
ware,  an  important  industrial  development  of  recent  years  employs 
platinum  as  a  catalyzer  in  the  'contact  process'  of  manufacturing  con- 
centrated sulphuric  acid.  It  is  also  necessary  for  certain  delicate  part.s 
of  tlie  ignition  systems  in  automobiles,  motor  boats  and  aeroplanes. 
Experiments  have  been  made  to  find  alloys  which  can  replace  platinum 
for  dishes  and  crucibles  in  analytical  work,  but  so  far  with  only  slight 
success. 

According  to  Hill,'  the  total  consumption  of  platiuum  metals  in 
tlie  United  States  in  1925  wa.s  137,345  troy  ounces,  an  inerea.se  over  that 
consumed  in  1924,  distributed  as  follows : 

"Platinum  metals  consumed  in  the  United  States  as  reported  by  refiners.  1934  and  1925.  by  industries.  ii  troy  ou-.ces 


Indiistr>- 

Platinum 

Palladium 

Iridium 

Othere 

Total 

Perrentaec 
of  total 

1924 
Chemical 

10,507 
16.588 
11.092 
87,151 
5,012 

436 
3,099 
10.049 
12.480 
2.122 

122 
1,269 

131 
2.204 

634 

403 

11.468 
20.956 
21.272 
102.581 
8.741 

. 

13 

13 

Jewelry 

Miscellaneous 

746 
973 

62 
3 

Totals _       

1925 
Cheirical _. 

130,350 

12,.558 
18.845 

9.293 
93.293 

3,336 

28.186 

383 

3.157 

14,952 

10.950 

520 

4.360 

71 
1,579 

95 

2.840 

220 

2.122 

685 
HI 

2,280' 
1.414 

155.018 

13.697 
23,692 
24.340 
109.363 
5.510 

100 
8 

Electrical. 

13 

Dental ,       _ 

14 

Jewehy 

Miscellaneous-. 

62 
3 

Totals 

137,345 

29.962 

4.805 

4.490 

176.602 

100 

■  Hill.   J.   M.,   Refined  platinum  and   .allied   metals 
Press  Bull..  April  29,  1926. 


1925:    V.    S.    Bur.    of   Mines. 
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"At  the  end  of  1925  stocks  of  crude  platinum  metals  in  the  hands  of  refinerg  were  79,003  ounces 
ounces  as  compared  with  stocks  on  hand  December  31,  1924. 

"Stocks  of  platinum  metals  in  hands  of  refiners  in  the  United  States  December  31,  1921-1925,  in  troy  ounces. 


Year 

Platinum 

Palladium 

Iridium 

Others 

Total 

38,514 
41,900 
36,554 

40,464 
44,024 

21.042 
24.973 
26,266 
27,400 
26,740 

4.991 
1   7.559 

5.208 
[    3,622 

3,720 

3,113 
1,583 
2,697 
3,053 
4,609 

67,660 

76,017 

i;t23                 

70,725 

lii24  

74,539 

79,093 

Platinum  Production  of  California,  by  Years. 

The  annual  production  and  value  since  1887,  have  been  as  follows : 


Year 

Ounces 

1 
Value        1 

Year 

Ounces 

Value 

1887                                        -       100  1            S400 

1907 

300 
706 
416 
337 
511 

$6,255 

1,SS8        -      

500            2,000 
500            2,000 
600            2,500 
100  ,             500 
80  1             440 
75  :             517 
100  i             600 
\m  '             900 

1908      

13,414 

1889 

1890 

1891 

1909 

1910 

1911 

10,400 
8.386 
14  873 

1892 

1893      —    —    

1912 

6C3 

368 
463 
G67 
886 

19,731 

1913 

1914        .     —     —     . 

17  738 

1894 

14  816 

1,'J95  ._     

1915      ..     

21,149 

1896 162                944  1 

1916 

42,642 

IS97         .._                ..     -. 

1.50  i             900 
300  1           1,800 
300            1,800 
400            2,500 
250            3  900 

1917 

43  719 

1898 

1899 

1918 571 

1919 *418 

1920 477 

1921 - B13 

42,788 
•30  611 

1900 

68,977 
58,754 

1901         _     _.            ... 

1902  

1903  

39 
70 
123 
200 
91 

468 

1,052 
1,849 
3,320 

1,647 

1922 

1923 

1921 

795 
602 

273 

90,288 
78,546 
36,452 

1905 

Totals 

1906 

14,192 

$718,813 

•Fine  ounces,   beginning  with  1919. 

QUICKSILVER. 

Bihlioqraplui:  State  i\Iineralo<?ist  Reports  IV,  V,  XII-XV,  XVII- 
XXII  (inc.).  Bulletins  27,  78,  1)1.  IJ.  S.  Geol.  Surv.,  Mono- 
graph XIII.  U.  8.  Bur.  of  Mines,  Tech.  Papers  96,  227 ;  Bulle- 
tin 222. 

Quicksilver  was  produced  in  California  in  seven  counties  during 
1!)25  to  the  amount  of  7688  flasks  (of  75  pounds,  avoirdupois)  valued 
at  $621,831,  being  a  slight  decrease  in  quantity  but  an  increase  in 
value  compared  with  the  1924  output  of  7948  flasks  worth  $543,080. 
This  was  due  to  improved  prices.  The  average  price  received  during 
1925,  according  to  tlie  producers'  reports  to  the  State  ilining  Bureau, 
Avas  $80.81  per  flask,  as  against  $68.33  in  1924  and  the  record  average 
of  $114.03  for  the  year  1918. 

The  average  of  San  Francisco  quotations  for  1925  was  $82.60  per 
flask,  the  price  ranging  without  sharp  fluctuations  between  $79.90  and 
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$82.83  fi-om  January  1st  iiiitil  the  end  of  October.  Beginning  witli 
November  the  quotations  advanced  sharply  to  $85.17  and  to  a  maximum 
ol;  $91.67.  closing  the  year  at  $90.17.  Thus  far  for  1926,  San  Fran- 
cisco quotations  have  ranged  between  $88  and  $90  per  flask.  The 
average  of  quotations  for  192.5  in  New  York  was  $83.13  per  flask. 

The  above-noted  yield  of  7683  flasks  in  1925  was  won  from  a  total 
of  59,797  tons  of  ore,  being  an  average  content  of  9.64  pounds  per  ton, 
or  0.482  fc  mercury. 

The  U.  S.  Bureau  of  Klines  reports  the  total  production  of  the  United 
States  for  1925  at  9174  flasks  valued  at  $762,616  (using  $83,128  a.s  the 
average  of  New  York  quotations).  Outside  of  California,  the  prin- 
cipal yield  was  from  Texas,  ^\-ith  a  few  flasks  from  Nevada,  Arizona, 
and  Idaho.     California's  contribution  was  84*^1   of  the  total. 

The  imports  of  quicksilver  in  1925  amounted  to  11,245  flasks  from 
Italy  and  9754  flasks  from  Spain,  and  from  all  other  countries  1782 
flasks,  making  a  total  of  22.781  flasks.     The  exports  were  204  flasks. 

The  1925  quicksilver  production  in  California  was  distributed,  by 
counties,  as  follows : 

County.                                                                                                          Flasks.  Value. 

San  Benitc 6,085  5486,797 

Sonoma 351  29.134 

Kings.  Monterey,  Napa,    San  Luis  Obispo,  Santa  Clara* 1,2  47  105,900 

Totals 7,683  $621,831 

•Combined  to  conceal  output  of  a  single  operator  in  each. 

Uses. 

The  most  important  uses  of  quicksilver  are  the  recovery  of  gold  and 
silver  by  amalgamation,  and  in  the  manufacture  of  fulminate  for  explo- 
sive caps,  of  drugs,  of  electric  appliances,  and  of  scientific  apparatus. 
By  far  the  greatest  consumption  is  in  the  manufacture  of  fulminate 
and  drugs. 

Gould  ^  states : 

"Consumption  of  the  metal  in  this  country  continues  to  increase, 
principally  in  the  electrical  and  allied  industries.  Although  accurate 
data  are  not  available,  the  United  States  will  probably  consume  nearly 
45,000  flasks  of  mercury  in  1926,  or  about  one-half  of  the  world's 
production.  This  is  twice  the  pre-war  consumption,  and  each  year 
shows  a  heavy  increase.  European  advices  indicate  an  increased 
demand  for  the  metal  on  the  continent,  especially  in  Germany.  For 
ten  years  prior  to  1914.  Germany  was  the  world's  largest  market  for 
quicksilver,  and  that  country  will  probably  again  become  a  large 
consumer. ' ' 

Total    Quicksilver    Production    of   California. 

Total  amount  and  value  of  the  quicksilver  production  of  California, 
as  given  in  available  records,  is  shown  in  the  following  tabulation. 
Though  the  New  Almaden  iline  in  Santa  Clara  County  was  first  worked 
in  1924.  and  has  been  in  practically  continuous  operation  since  1846 
(the  yield  being  small  the  first  two  yeai-s),  there  are  no  available  data 
on  the  output  earlier  than  1850.  Previous  to  June.  1904,  a  'flask'  of 
quicksilver  contained  76i  pounds,  but  since  that  date  75  pounds.     In 

•Gould,  H.  W.,  Quicksilver:  Eng.  and  Min.  Jour-Press,  Vol.  121,  p.  91,  Jan.  16,  1926. 
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compiling  this  table  the  following  sources  of  information  were  used: 
for  1850-1883,  table  bv  J.  B.  Randol,  in  Report  of  State  Mineralogist, 
IV,  p.  336;  1883-1893,  U.  S.  Geological  Survey  reports;  1894  to  date, 
statistical  bulletins  of  the  State  Mining  Bureau;  also  State  Mining 
Bureau,  Bulletin  27,  "Quicksilver  Resources  of  California,"  1908, 
p.  10: 


Year 

Flasks 

Value 

Average 

price  per 

flask 

Year 

Flasks 

Value 

Average 

price  per 

flask 

1850 

7.723 
27,779 
20,000 
22.284 
30,004 
33.000 
30.000 
28.204 
31,000 
13,000 
10,000 
35,000 
42.000 
40.531 
47.489 
53.000 
46.550 
47,000 
47.728 
33.811 
30,077 
31,686 
31,621 
27,642 
27,756 
50,250 
75.074 
79.396 
63.880 
73.684 
59.926 
60.851 
52.732 
46.725 
31.913 
32.073 
29,981 
33,760 
33,250 

$768,052 
1.859,248 
1,166,600 
1,235,648 
1,663,722 
1,767.150 
1.549.500 
1.374,381 
1,482,730 
820,690 
535,500 
1,471.750 
1.526.700 
1.705,544 
2,179,745 
2,432,700 
2,473,202 
2,157,300 
2,190,715 
1,551,925 
1,725,818 
1,999,387 
2,084,773 
2,220,482 
2,919,376 
4,228,538 
3,303,256 
2,961,471 
2,101,652 
2,194,674 
1.857.706 
1.815.185 
1.488.624 
1.343.344 
973.347 
986.245 
1.064.326 
1,430.749 
1,413,125 

$99  45 
66  93 
58  33 
55  45 
55  45 
53  55 
51  65 
48  73 
47  83 
63  13 
53  55 
42  05 

36  35 
42  08 
45  90 
45  90 
53  13 
45  90 
45  90 
45  90 
57  38 
63  10 
65  93 
80  33 

105  18 
84  15 
44  00 

37  30 
32  90 
29  85 
31  00 

29  83 
28  23 
28  75 

30  50 
30  75 
35  50 
42  38 
42  50 

1889 

26,464 
22,926 
22,904 
27,993 
30.164 
30,416 
36,104 
30,765 
26,691 
31,092 
29,454 
26,317 
26.720 
29,552 
32.094 
*28,876 
24,655 
19.516 
17,379 
18,039 
16,217 
17,665 
19,109 
20,600 
15.661 
11.373 
14,199 
21.427 
24,382 
22,621 
15.200 
10,278 
3,157 
3.466 
5,458 
7,948 
7,683 

$1,190,880 

1.203.615 

1.036.406 

1,139,595 

1,108,527 

934,000 

1.337,131 

1,075.449 

993.445 

1.188,626 

1,405,045 

1,182.786 

1.285,014 

1,276,524 

1,335,954 

1,086,323 

886,081 

712,334 

663.178 

763.520 

773,788 

799,002 

879,205 

866,024 

630,042 

557.846 

1,157.449 

2,003,425 

2,396,466 

2,579,472 

1,353,381 

775,527 

140,666 

191,851 

332,851 

543.080 

621,831 

$45  00 

1890 

52  50 

1852.. 

1891 

45  25 

1853 

1892-.. 

40  71 

1893 

36  75 

1855 

1894 

30  70 

1895 

37  04 

1857 

1896 - 

34  96 

1897. 

37  28 

1859 

1898 

38  23 

1899 

47  70 

1861 

1900   

44  94 

1901 

48  46 

1863 

1902 

43  20 

1864 

1903 

42  25 

1904 - 

37  62 

1866 

1905 

35  94 

1906 - 

36  50 

1868 

1907    

38  16 

1908 

42  33 

1870 

1909     

47  71 

1910  

45  23 

1872 

1911 

46  01 

1873 

1912 - 

42  04 

1874 

1913 - 

40  23 

1875 

1914    

49  05 

1876 

1915 

81  52 

1877 

1916      

93  50 

1878.  ... 

1917 

98  29 

1879 

1918 .- 

114  03 

1880   . 

1919   

89  04 

1881 

1920 

75  45 

1882 

1921     

44  56 

1883 

1922 

55  35 

1884 

1923 

60  98 

1885 

1924  

68  33 

1886 

1925 

80  81 

Totals 

1888... 

2.213,539 

$108,531,119 

♦Flasks  of  75  lbs. 


;  June,  1904;  of  76M  lbs.  previously. 


I 


Bibliographij:   State   Mineralogist   Reports  IV,   VIII,   XII-XXII 
(inc.).    Bulletins  67,  91.    Min.  &  Sci.  Press,  March  1,  1919. 

Except  for  the  early-day  production  from  the  silver  mines  of  the 
Calico  district  and  the  more  recent  production  from  those  of  the 
Randsburg  area,  both  of  which  are  in  San  Bernardino  County,  the 
recovery  of  silver  in  California  lias  been  largely  as  a  by-product  from 
it.s  association  with  copper,  lead,  zinc,  and  gold  ores. 

The  1925  silver  output  of  California  totaled  3,054,416  fine  ounces, 
valued  at  $2,106,871  compared  with  3,555,153  fine  ounces  valued  at 
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$2,381,952  iu  1924.  Of  the  1925  yield.  $12,894  was  from  placers.  The 
average  price  of  domestic  silver  during  1925  was  69.4c  per  ounce  in 
New  York,  a.s  against  670  iu  1925,  and  |1.00  iu  1921-1923  under  the 
Pittmau  Act.  The  figures  below  are  those  of  the  U.  S.  Bureau  of  Klines. 
Department  of  Commerce  (as  explained  under  Gold"). 
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1925  1926 

From   Engineering  and  Mining  Journal-Press,   April   3,    1926. 

The  distribution  of  the  1925  silver  vield.  by  counties,  was  as  follows: 


Silver   Production, 

County.                    Fine  ounces.  Value. 

-Alpine 2  $1 

Amadcr 23.232  16,123 

Butte 6,274  4,334 

Calaveras 11,994  8,324 

Del    Norte 2  1 

El    Dorado 343  238 

Fresno 217  151 

Humboldt 90  62 

Invo 169.688  117,763 

Kern    10,742  7,455 

Lassen 34  24 

Los    Angeles 22,254  15,444 

JIadera US  82 

.MariDosa    2,533  1,758 

Merced    2  1 

Mono 2.291  1,590 

Monterev    4  3 

Xapa 2,046  1,420 


by   Counties,   192S. 

County.  Fine  ounces.        Value. 

Nevada 46,333  32,155 

Orange    1,433  995 

Placer 893  620 

Plumas 423,997  294.254 

Riverside    3,703  2,570 

Sacramento 2,767  1,920 

San    Bernardino 1,986,155  1.378,392 

San    Diego S3  58 

San  Luis  Obispo 10  7 

Shasta 300,890  208.818 

Sierra    12,852  8,919 

Siskiyou 1,198  831 

Stanislaus    1,000  694 

Trinitv    11.129  7,724 

Tuolumne SS5  614 

Yuba 9,222  6.400 

Totals 3,054,416      $2,119,765 


The  following  paragraphs  are  quoted  from  the  U.  S.  Bureau  of  ilines, 
Department  of  Commerce,  Advance  Chapter  on  Gold  and  Silver  for 
1925,  by  courtesy  of  ^Ir.  j.  ^I.  Hill,  statistician  in  charge  of  the  San 
Francisco  branch  office : 

"The  production  of  silver  in  1925  was  3,034,416  ounces,  valued  at  52,119,765,  a 
decrease  of  14  per  cent  in  quantity  and  11  per  cent  in  value  as  compared  with  1924. 
Four  counties  produced  over  100,000  ounces  of  silver  in  1925,  namely,  San  Bernardino 
with    1,986,155    ounces    largely   from    silver    ore   produced   by    the    California   Rand 
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Silver  (Inc.),  Plumas  County  with  423,997  ounces  largely  produced  from  copper 
ores  of  the  Engels  and  Walker  mines.  Shasta  County  with  300,890  ounces  largely 
from  copper  and  zinc  ores,  and  Inyo  County  with  169,688  ounces,  most  of  which 
was  from  lead  ores.  The  next  largest  silver  production  was  46, .333  ounces  from 
Nevada  County  gold  ores,  followed  by  23,232  ounces  from  Amador  County  gold  ores. 

"The  yield  of  silver  from  placer  mines  in  102.^  was  18,579  ounces,  an  increase  of 
11  per  cent  as  compared  with  1924  and  0.61  per  cent  of  the  total  silver  output  of 
the  State.  Of  the  3,035,837  ounces  of  silver  produced  at  deep  mines  in  1925,  silver 
ore  and  tailings  yielded  60  per  cent,  copper  ore  and  tailings  23  per  cent,  lead  ore  6 
per  cent,  zinc  ore  and  lead-zinc  ore  each  1  per  cent,  and  gold  ore  and  tailings  3 
per  cent.  There  were  decreases  in  production  of  silver  in  all  the  more  important 
silver-producing  counties  except  Plumas,  which  increased  its  production  of  silver  by 
54.491  ounces.  San  Bernardino  County  produced  299.812  ounces  less,  Shasta  County 
211,651  ounces  less,  and  Inyo  Countj-  3,146  ounces  less  silver  than  in  1924. 

"Silver  production  at  45  properties  was  in  excess  of  1,000  ounces  in  1925  and 
these  mines  yielded  98  per  cent  of  the  total  silver  produced  in  the  State.  At  30 
properties  the  yield  was  between  1.000  and  10,000  ounces,  at  11  between  10,000  and 
60,000,  at  3  between  100.000  and  300,000,  and  at  1  mine  in  excess  of  1,000,000  ounces 
in  1925.  The  10  largest  silver  producers  in  3  925,  in  order  of  output,  were  the  Cali- 
fornia Rand  Silver  (Inc.),  U.  S.  Smelting,  Refining  &  Mining  Co.  (Mammoth  mines). 
Walker  Mining  Co.,  Engels  Copper  Mining  Co.,  Tecopa  Consolidated  Mining  Co., 
Shorey  Tailings  Plant,  Mulcahy  Bro.s.,  Cerro  Gordo  Mines  Co.,  California  Zinc  Co., 
and  the  Empire  Mines  Co." 


Silver  Production  of  California,  by  Years. 

The  amount  and  value  of  the  silver  production  of  California,  and 
the  average  price,  annually,  since  1880  are  given  in  the  table  following. 
In  the  table  shown  in  the  statistical  bulletins  previous  to  this  present 
Bulletin  97  (for  1925),  the  values  .shown  for  1880-1904  (inc.)  were 
taken  from  the  reports  of  the  Director  of  the  Mint,  of  which  the 
figures  for  1880-1896  (inc.)  were  ba.sed  on  'coinage  value'  ($1.2929 
per  fine  ounce).  We  have  recalculated  these  to  commercial  value,  u.sing 
tlie  price  table  of  the  U.  S.  Geological  Survey  (iLcCaskey,  H.  D.,  Gold 
and  Silver,  1913:  ^Mineral  Resources  of  the  F.  S.,  Part  I,  p.  847).  Prom 
190.")  to  date,  the  figures  are  those  of  the  U.  S.  Geological  Survey  and 
its  successor,  the  U.  S.  Bureau  of  Mines. 


Vear  Fine  oz. 

1880 882,169 

1881 580,091 

1882 653,569 

1S83 1,129,244 

1884 3,236,987 

1883 1,986,260 

1836 1,245,747 

1887 1.262,282 

1888 1,314,874 

1889 823,947 

1890 820,336 

1891 737,224 

1892 358,575 

1893 415,468 

1894 229,896 

1895 463,911 

1896 326,757 

1897 7.54.648 

1898 701,788 

1899 855,869 

1900 1,168,157 

1901 (150,831 

1902 1,163,041 

1903 958,230 


655,503 

745,009 

1,253,461 

3,593,056 

2,125,298 

1,233,290 

1,237,036 

1,233,982 

774.510 

861,353 

729,852 

311,960 

324,065 

144,8.^4 

301,542 

222.195 

452,789 

414,055 

513,521 

724,257 

570,499 

616,412 

517,444 


Average 
price 

per  oz. 

$1  15 
1  13 
1  14 
1  11 
1  11 
1  07 
0  99 
0  98 
0  94 

0  94 

1  03 
0  99 

87 
78 


Year  Fine  oz. 

1904 1,441,259 

1905 1,076,174 

1906 1,220.641 

1907 1.138,856 

1908 1,617.27.S 

1909 2,098,253 

1910 1,840,085 

1911 1,270,445 

1912 1,300,136 

1913 1,378,399 

1914 1,471,859 

1915 1.678.756 

1916 2,564,354 

1917 1,775.431 

1918 1,427,711 

1919 1.107,189 

1920 1,706,327 

1921 3,629,223 

1922 3,100,065 

1923 3.559,443 

1924 3,555,133 

1925 3,054,416 

Totals  —  66,061,334 


Value 

$835,929 

650,009 

817,830 

751,646 

873,057 

1,091,092 

993,646 

673,336 

799,584 

832,553 

813.938 

851,129 

1,687,345 

1,462,955 

1,427,711 

1.240,031 

1,859,896 

3.629,223 

3,100,065 

2.918,743 

2,381,052 

2,119,765 


.\verage 
price 
per  oz. 


53 

613 

604 

553 

507 

658 

824 

1  00 

1  12 

1  09 

1  00 

1  00 


Bibliography:  Reports  XV,  XVII,  XVIII.    Bulletins  67,  91. 

Tin  is  not  at  present  produced  in  California ;  but  during  1891-1892, 
there  was  some  output  from  a  small  deposit  near  Corona,  in  Riverside 
County,  as  tabulated  below.  Small  quantities  of  stream  tin  have  been 
found  in  .some  of  the  placer  workings  in  northern  California,  but  never 
in  paying  amounts. 
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Two  oeem'i-ciif'cs  liave  also  been  iioted,  in  noi-thern  San  Diego  County. 
Crystals  of  e;issiti'rite  wei'e  found  there,  associated  with  blue  tourmaline 
(crystals,  anil)lygonite  and  beryl.  No  commercial  quantity  has  been 
developed,  only  small  pockets  have  been  taken  out. 

The  principal  sources  of  the  world's  supply  of  tin  are  the  islands  of 
Banka,  Billiton  and  Singkep,  Netherlands  India  (Dutch  East  Indies), 
followed  by  the  Federated  JMalay  States  (Perak,  Pahang,  Negri  Sem- 
bilan  and  Selangor).  Bolivia,  Siara,  Cornwall,  Transvaal,  New  South 
Wales,  Queensland  and  Tasmania  are  also  important  sources.  A 
measurable  amount  of  the  metal  is  also  recovered  by  detinning  scrap 
and  old  cans.  A  recent  press  bulletin  (July  23,  1926)  of  the  U.  S. 
Bureau  of  Mines  states  that  more  than  1000  long  tons  of  old  tin  cans 
were  detinned  in  192.5,  yielding  a  recovery  of  nearly  25  pounds  of  tin 
per  ton  of  can.s. 

Total  Output  of  Tin  in  California. 

Year  Pounds  Value 

1891     125,289  $27,564 

1892     126,000  32,400 

Totals 251,289  $59,964 

TUNGSTEN. 

Bihliographi,:  Reports  XV,  XVII,  XVIII.  Bullctin.s  38,  67,  91,  95. 
U.  S.  G.  S.  Bull.  652.  Proe.  Colo.  Sci.  Soc.  Vol.  XI.  South 
Dakota  School  of  Mines,  Bulletin  No.  12.  Eng.  and  Min.  Jour.- 
Press,  Vol.  113,  pp.  666-669,  Apr.  22,  1922. 

The  commercial  production  of  tungsten  ores  and  concentrates  in 
California  began  in  1905 ;  and  has  been  continuous  since,  with  the 
exception  of  1920-1922  (inclusive),  when  the  mines  were  shut  down 
owing  to  low  prices  due  to  excess  stocks  following  the  war  and  to  lack 
of  tariff  protection  against  foreign  importations.  Production  was 
resumed  on  a  small  scale  late  in  1923,  and  has  now  practically  regained 
its  pre-war  average  annual  tonnage,  tlioiii;-h  the  1925  figures  are  about 
25  per  cent  less  than  those  for  1924, 

The  material  shipped  in  1925  included  lioth  high-grade  sorted  ore 
and  concentrates,  coming  from  properties  in  Inyo  and  San  Bernardino 
counties.  A  total  of  8619  tons  of  all  grades  was  reported  produced, 
and  in  part  concentrated,  vielding  573  tons  recalculated  to  60%  WOj, 
valued  at  a  total  of  1318,471. 

Prices  during  1925  ranged  rather  regularly  from  $9  per  unit,  dut.v 
paid,  for  Chinese  wolframite  in  January,  to  $12  in  December;  with 
domestic  scheelite  commanding  50(*  to  $1  per  unit  higher.  Present 
(May,  1926)  prices  are  $11.75  to  $12.75  with  domestic  demand  light, 
though  curtailment  of  Chinese  supplies  is  anticipated. 

Tung.sten  ore  has  been  produced  in  California  principall.v  in  the 
Atolia-Randsburg  district  in  San  Bernardino  and  Kern  counties, 
followed  by  the  Bishop  district  in  Inyo  Count.y,  with  .small  amounts 
coming  from  Nevada  County  and  from  the  district  near  (loffs,  in 
eastern  San  Bernardino.  Most  of  the  California  tungsten  ore  is 
scheelite  (calcium  tung.state),  though  wolframite  (iron-manganese 
tungstate)  and  hiibernite  (manganese  tungstate)  also  occur.  The 
deposits  at  Atolia  are  the  largest  and  most  productive  scheelite  deposits 
known, ^  and  the  output  has  in  some  yearf^  eq^ualed  or  exceeded  that  of 

'U.  S.  G.  S.,  Bull.   652,  p.  32. 
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ferberite  (iron  tungstate)  from  Boulder  County,  Colorado.  It,  is  inter- 
esting in  this  connection  to  note  that,  in  practically  all  other  tungsten 
producing  districts  of  tlie  world,  wolframite  is  the  important  con- 
stituent. 

Imports  of  foreign  tungsten  ore  and  alloys  into  the  United  States 
during  1925  amounted  to  3,089,589  pounds,  valued  at  .$735,108,  com- 
I>ared  with  79,595  pounds  valued  at  .$24,981  in  1924,  and  10,362  long 
tons  of  ore  valued  at  $11,409,237  in  1918,  which  ores  were  duty  free  up 
to  September  22,  1922.  Owing  to  lack  of  protection  against  the  cheap 
coolie  labor  of  Asiatic  tungsten  mines,  and  the  low  market  prices,  prac- 
tically all  of  the  tungsten  mines  in  the  United  States  were  closed  down 
from  the  middle  of  1919  to  the  latter  part  of  1923.  Quotations  during 
1922  ranged  around  $2.50  per  unit,  up  to  September.  The  Tariff  Act 
of  1922  placed  a  duty  on  tungsten  ore  or  concentrates  of  45^  per  pound 
on  the  metallic  tungsten  contained  therein.  Duties  are  also  provided 
for  imported  tungsten-bearing  alloys. 


The  metal,  tungsten,  is  used  mainly  in  the  steel  indu.sti-y  and  in  the 
manufacture  of  electrical  appliances,  including  the  well-known  tung- 
sten filament  lamps.  Because  of  its  resistance  to  corrosion  by  acids,  it 
is  valuable  in  making  certain  forms  of  chemical  apparatus.  Its  employ- 
ment in  tool-steel  alloys  permits  the  operation  of  cutting  tools,  such 
as  in  lathe  work,  at  a  speed  and  temperature  at  which  carbon  steel 
would  lose  its  tempei- — hence  the  name  'high  speed'  steels  for  these 
tungsten  alloys.  As  made  in  the  United  States,  tungsten  forms  13% 
to  20%  of  such  steels.  Some  chromium,  nickel,  cobalt,  or  vanadium 
are  .sometimes  also  included.  Tungsten  compounds  are  used  in  the 
manufacture  of  colors. 

Tungsten  is  introduced  into  the  molten  steel  charge,  either  as  the 
powdered  metal  or  as  ferro-tungsten  (containing  50%-85%  tungsten). 
The  specific  gravity  of  the  pure  metal.  19.3-21.4,  is  exceeded  only  by 
platinum,  21.5;  iridium.  22.4;  and  osmium.  22.5.  Its  melting  point  is 
3267°  C.  (5913°  F.).  being  higher  than  any  other  known  metal. 
Though  millions  of  tungsten  filament  lamps  are  now  made,  the  wires 
are  .so  fine  that  the  metal  they  contain  represents  but  a  few  tons  of 
tungsten  concentrates  annuallv. 


Total  Tungsten   Ore   Production   of  California. 

The  annual  amount  and  value  of  tungsten  ores  and  concentrates 
produced  in  California  since  the  inception  of  the  industry  is  given  here- 
with, with  tonnages  recalculated  to  60%  WO3 : 


Year 

Tons  at 
50%WO> 

Value 

Tear 

Tons  at 

80%WOa 

Value 

1905       

57 
485 
287 
105 
577 
457 
387 
572 
559 
420 
962 

$18,800 
189,100 
120.587 
37.750 
190.500 
208,245 
127,706 
206.000 
234.673 
180.575 
1.005,467 

1916 

2,270 

2,466 

1,982 

214 

$4,571,521 

1906           

1917      

3,079,013 

1907    

1918 

2,832,222 

1908 

1319                    

219,316 

1909                  

19^0        

1910            

1923    .     —     

34 

781 
57.3 

19,126 

1924 

446.009 

1912    

1925 

Totals — 

348,475 

13,188 

$14,035,081 

1915 

60 
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Bibliography :  Keport  XV.    Bulletins  67.  91.    Proc.  Colo.  Sci.  Soc, 
Vol.  XI.    U.  S.  Bur.  of  :\liues.  Bulletin  104. 

Xo  comuiertial  prodiietioii  of  vanadium  has  yet  been  made  in  Cali- 
fornia. Occurrences  of  this  metal  have  been  found  at  Camp  Signal, 
near  Goffs,  in  San  Bernai-dino  County,  and  two  companies  at  one  time 
did  considerable  de^-elopment  work  in  the  endeavor  to  open  up  paying 
quantities.  Each  had  a  mill  under  construction  in  1916,  but  apparently^ 
no  commercial  output  was  made.  Ore  carrying  the  mineral  cuprodes- 
cloizite  and  reported  a.s  assaying  4T  V^O,,  was  opened  up.  Some  ore 
carrving  lead  vanadate  has  been  developed  in  the  29  Palms,  or  "Washing- 
ton district,  on  the  line  between  Riverside  and  San  Bernardino  counties, 
but  no  shipments  reported. 

The  principal  use  of  vanadium  is  as  an  alloy  in  steels,  especially  in 
tool  steel,  and  in  those  varieties  where  resistance  to  repeated  strains  is 
required.  Present  Xew  York  quotations  for  vanadiiun  ore  are  @  60('- 
65('  per  pound  of  contained  V,0-  (carrying  12r(-lSfc  V^O-). 

ZINC. 
Bihliogiaphij:  State  Mineralosist  Reports  XIV.  XV,  XVII.  XVni. 
XX.  XXil.    Bulletins  38,  67,  91. 

Recoverable  zinc  in  ores  mined  in  California  in  192;")  amounted  to 
11.546.602  pounds  valued  at  $877,542.  compared  with  3.060,000  pounds 
and  $198,900  in  1924.  The  1924  output  was  marketed  entirely  in  the 
form  of  the  oxide;  but  the  nia.ior  portion  of  the  1925  yield  fin  the 
form  of  concentrates!  was  shipped  to  Belgium  for  treatment.  A  small 
amount  of  oxide  was  marketed. 

The  average  price  per  pound  quoted  for  the  metal  in  1925  was  7.6<' 
as  asrainst  6.5('  in  1924. 
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The  ziuc  oros  of  Shasta  and  Calaveras  eoimties  are  assoc-iated  witli 
<iipj)er.  while  those  of  Inyo  and  Hau  Bernardino  are  associated  prin- 
cipally with  lead-silver  and  zinc-silver  ore.s. 

The  principal  uses  of  zinc  are  for  'galvanizing'  (plating  on  iron  to 
prevent  rustj,  for  zinc  oxide  (used  in  rubber  goods  and  paint),  and  for 
Itrass  (an  alloy  of  copper  and  zinci.  These  outlets  for  the  metal  take 
approximately  80^^  of  the  quantity  produced.  Of  the  remaining  20% 
a  large  portion  is  rolled  into  plates  and  sheets,  and  utilized  in  the 
building  industry  for  sheathing,  roofing,  leaders,  and  eaves-troughs. 
Zinc  is  particularly  desirable  and  efficient  for  roofing  and  siding  where 
corrosive  gases  are  present,  as  at  smeltei-s,  refineries  and  chemical 
plants. 


Total    Zinc    Production    of    California. 

Total  figures  for  zinc  output  of  the  state  are  as  follows,  commercial 
production  dating  back  only  to  1906 : 


Tear 

Pounds 

Value 

1906   

1B07 

206,000 
177,759 
54,000 

fl2,566 
10,598 

1908  :- 

1909            

3,544 

1910 

1911    

1912    

1913 

1914    

1915  .  .     . 

2,679,842 
4,331,391 
1,157,947 
399,641 
13,043,411 
15,950.565 

152,751 
298,866 
&4.&45 
20.381 
1,617,383 

1916   

2,137,375 

Tear 


Pounds 


Value 


1917  11,854,801 

1918  5,565,561 

1919  1,384.192 

1920  1,188,009 

19*21  816,184 

1922  3,034,430 


$1,209,190 
506,466 

lui.uie 

96,229 
42,309 
172,963 


1923    

io:;4 

1925 

s.oiio.non  i 

ll,546,(i02 

1,98,90C 
877,542 

Totals 

76,480,338 

$7,522,954 

Concentrating  pi 
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CHAPTRR  FOUR. 

STRUCTURAL   MATERIALS. 

Bibliography:  State  ilineralogist  Reports  XII-XXII  (inc.). 
Bulletin  38.  Spurr  and  "Wormser,  "jMarketing  of  Metals  aad 
Minerals."  "Non-Metallic  Minei-als, "  by  R.  B.  Ladoo.  See  also 
under  each  substance. 

As  indicated  by  this  subdivision  heading,  the  mineral  substances 
herein  considered  are  those  more  or  less  directly  used  in  building  and 
structural  work.  California  is  independent,  so  far  a.s  these  are  con- 
cerned, and  almost  anj^  reasonable  construction  can  be  made  with 
materials  produced  in  the  state.  This  branch  of  the  mineral  industry 
for  1925  was  valued  at  $53,526,995  as  compared  with  a  total  value  of 
$51,310,197  for  the  year  1921,  the  increase  being  due  mainly  to  cement 
and  granite. 

Deposits  of  granite,  marljle  and  other  building  stones  are  distributed 
widely  throughout  this  state,  and  transportation  and  other  facilities 
are  gradually  being  extended  so  that  tlie  growing  demand  may  be  met. 
The  largest  single  item,  cement,  has  had  an  interesting  record  of  growth 
since  the  inception  of  the  industry  in  California  about  1891.  Not  until 
1904  did  the  annual  value  of  cement  produced  reach  the  million-dollar 
mark,  following  which  it  increased  5009(  in  nine  years;  though  from 
1914  to  1918  there  was  a  falling  oft"  common  to  all  building  materials. 
The  1925  output  establishes  a  new  high-level  mark,  in  quantity,  Imt  the 
total  value  was  a  little  short  of  the  record  figure  of  1923. 

Crushed  rock  production  is  yearly  becoming  more  worthy  of  con- 
sideration, due  to  the  strides  taken  in  the  use  of  concrete,  as  well  as  to 
activity  in  the  building  of  good  roads.  Brick,  with  an  average  annual 
output  for  a  numlicr  of  years  wortli  ajiiiroxiinately  $2,000,000,  had 
diSicidty  in  holding  it-;  own,  due  to  the  popularity  of  cement  and 
concrete.  In  1920,  however,  the  sales  increased  to  nearly  double  the 
previous  record  figure  of  the  year  1907,  and  in  1923  showed  advances 
to  new  figures,  with  a  slight  recession  in  1924  and  1925.  This  item 
will,  no  doubt,  continue  to  be  an  improtant  one,  and  a  market  for  fire 
and  fancy  brick  of  all  kinds  will  unquestionably  never  be  lacking. 

All  fifty-eight  counties  contributed  to  this  structural  total  for  1925. 
There  is  not  a  county  in  the  state  which  is  not  capable  of  some  output 
of  at  least  one  of  the  materials  under  this  classification. 
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The  following'  summary  shows  the  value  of  the  structural  materials 
produced  in  California  during  the  years  1924-1925,  with  increases  or 
decreases  in  each  instance : 


Substance 

1924 

1925 

Decrease- 
Value 

Amount 

Value 

Amount 

Value 

6,040  tons 

$14,922 

9,137,908 

23,225,8,50 

6,700 

1,211,046 

703,355 

900,183 

140,253 

17,503,970 

25,043.335 

10,912 

1,853,859 

685,528 

872,944 

116,105 

16,120 

14,.362 

17,409,854 

, 

Brick  and  hollow  building 
tile 

51,633,932— 

ll,65o.!31  bbU. 
350  tons 

13,206,630  bbls. 
591  tons 

1,817,485+ 

Chromite _. 

4,212+ 
642,813+ 

62,029  tons 
67.236  tons 
"61,579  cu.  ft. 

6.700  cu.  ft. 

61,922  tons 
64,623  tons 
33,664  cu.  ft. 
19,940  cu.  ft. 
U,7i)4  cu.  ft. 

17,827— 

Magnesite. .  - 

Marble 

27,239— 
24.148— 
16.120+ 

Sandatone 

3,600 
15,966,380 

10.762+ 
1 ,443,474+ 

551,310,197 

$53„526,995 

Net  increase 

$2,216,798+ 

*Under  'Unapportioned.* 

"  Includes  onyx  and  travertine. 

•>  Combined  with  marble. 


Hibliographi/:  State  Mineralogist  Reports  VII,  X,  XII-XV  (inc.), 
XVII,  XVIII.    Bulletins  16,  32,  03,  07,  69.  !)1. 

Asphalt  was  for  a  nuiiihcr  of  years  accounted  fm-  in  the  statistical 
reports  by  the  State  lluiing  Bureau,  because  in  tlie  early  days  of  the 
oil  industry,  considerable  asphalt  was  produced  from  outcroppings  of 
oil  sand,  and  was  a  separate  industry  from  the  production  of  oil  it.self . 
However,  at  the  present  time  most  of  the  asphalt  comes  from  the  oil 
refineries,  which  produce  a  better  and  more  uniform  grade ;  hence,  its 
value  is  not  now  included  in  the  mineral  total,  as  to  do  so  would  lie  in 
part  a  duplication  of  the  crudt!  i>etroleum  figures.  Sudi  natural  asjilialt 
as  is  at  present  mined  is  in  the  form  of  bituminous  sandstones,  and  is 
recorded  under  tliat  designation. 


BITUMINOUS    ROCK. 

liihliiMjrapIni:  State  Mineralogist  Reports  XII,  XIII,  XV,  XVII, 
XVIIl,  XXI,  XXII. 

Small  amounts  of  bituminous  rock  are  still  occasionally  used  for  road 
dressing  in  tliose  districts  adjacent  to  available  deposits,  thougli  the 
manufacture  of  asphalt  at  the  oil  refineries  has  almost  eliminated  the 
direct  use  of  the  native  material.  As  there  was  only  a  single  operator 
in  1925,  the  figures  are  concealed  under  tlie  'Unapportioned'  item. 

This  material  is  essentially  an  uncemented  sandstone  which  is  satu- 
rated with  and  held  together  by  a  natural  asphaltie  constituent 
probably  the  residue  from  the  evaporation  of  a  crude  petroleum  deposit. 


(;4 
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Bituminous  Rock  Production  of  California,  by  Years. 

The  following  tabulation  .shows  the  total  amount  and  value  of 
bituminous  rock  quarried  and  sold  in  California,  from  the  records 
compiled  by  the  State  Mining  Bureau,  annually  since  1887 : 


♦Concealed  under  'Unapportioned.* 


Year 

Tons 

Value 

Year 

Tons 

Value 

1887    

1888 

1       36000 

50,000 

$160,000 
257,000 
170,000 
170,000 
154,164 
72.000 
192,036 
115,193 
121,586 
122,500 
128,173 
137,575 
116,097 
71,495 
66,3.>4 
43,411 
53,106 
175,680 
60.436 
45.204 
72.835 

1908    

1909    

1910    

1911    

1912    

1913    

1914    

1915    

1916    

1917    

1918    

1919    

1920    

1921    

1922    

1923   

1924 

30,718 
34,123 
87,547 
75,125 
44,073 
37,541 
66,119 
17.789 
19,449 

5.rm 

2..561 
4.614 
5.450 
8.298 
4.624 
2.945 
6.040 

$109,818 
116  4.36 

1889   

40,000 

165,711 

1890    

40,000 

117,279 

1891    „    „    .. 

89,962 

87,467 

1892    - 

1       24,000 

78.479 

1893    

32,000 

166.618 

1894    

1       31.214 

61.468 

1895    

1       38,921 

66,561 

1896    

—    -         49,456 

18,580 

1897    

1       4.5.470 

9,067 

1898 

'       46,836 

18,537 

1899    

40..S21 

27,825 

1900    

1901  -    

25,306 

24,052 

43,192 
1.3,5"0 

1902    

1903    

1904 

3.3,490 

21,944 

45.280 

1       24,753 

16.077 

1       24,122 

11,780 
14,!)22 

1905    

190fl    

1907    

I.ISI.SIO 

$3.632,15ri 

BRICK    and    HOLLOW    TILE. 

Bibliography:  State  Mineralogist  Reports  VIIT,  X,  XII-XV 
(inc.),  XVII-XXII  (inc.).  ^Bulletin  38.  Preliminary  Report, 
No.  7.    Cal.  Jour,  of  Development,  June,  1925,  i>p.  5-6. 

Bricks  of  many  varieties  and  in  important  quantities  are  annually 
produced  in  California,  as  might  be  expected  in  a  state  with  such 
diversified  and  widespread  mineral  resources.  The  varieties  include 
common,  fire,  pressed,  glazed,  enamel,  fancy,  vitrified,  sand-lime,  and 
others.  Not  only  do  the  plants  here  supply  practically  all  of  our  own 
requirements  in  these  products,  but  considerable  quantities  are  shipped 
to  contiguous  territory  and  certain  products  are  shipped  over  a  much 
wider  radius.  So  far  a.s  possible,  the  different  kinds  have  lieeu  segre- 
Kated  in  the  tabulation  herewith  accompanying. 

We  also  include  under  this  heading  tlie  various  forms  of  liollow 
building  'tile'  or  blocks.  The  application  of  these  tile  to  residence 
construction  as  well  as  to  other  structures  is  growing;  though  their 
total  for  1925  shows  a  .slight  drop  from  the  figure  of  1924. 

The  aggregate  value  ot"  all  kinds  of  lirick  in  1925  shows  a  decrease 
of  approximately  18%  from  that  of  1924:,  due  mainly  to  a  drop  in  the 
sales  of  common  brick  in  the  Los  Angeles  district.  The  total  of  glazed, 
pressed,  fancy,  vitrified,  paving,  and  sand-lime  brick  also  .showed  a 
decrease;  while  fire-brick  advanced. 

The  detailed  figures  of  brick  and  hollow  tile  i>roduction  for  1925  by 
counties  are  given  in  the  following  tabulation.  'Production'  in  this 
!'ase  means  sales  of  product  of  California  manufacture;  and  'value'  is 
vet  price  at  the  works,  f.  o.  b.  cars,  trucks  or  boats. 
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Brick  and  Hollow  Tile  Production  of  California,  by  Years. 

Rei-ord  of  brick  production  in  the  state  has  been  kept  since  1893  bj' 
this  Bureau,  the  figures  for  hollow  building  'tile'  or  blocks  being  also 
included  since  1914.  The  annual  and  total  figures,  for  amount  and 
value,  are  given  in  the  foilowing  table: 


Hollov 

bailding 

blocks,  tons 


1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1901  

1905 

1906 

1907 

1908 

190P 

1910 

1911   

1912 

1913 

1914 

191.- 

i9ie 

1917 

1918 

1919 

1920    

1921     

1922    

1923  .— 

1924 

1925 

Totals 


103.900  I 

81.675  ' 

131.772    

24000   

97.468    

100,102   

125,950   

137,191    

130.766   

169,8.51    

214,403   

281.7.50    

286,618   

277.762., 

362.167   

a32.872   

.3.3-3.846   

340.883    

.327.474    

.3.37.233    

3.58.7.54    

270.791      

180..538     

206.96C    

192.269  29.348 

136.374  34.818 

156.328  36.026 

245,842  99,208 

238.022  67.100 

374.853  105.909 

397,754  122.534 

456.716  114.469 

361,094  105,491 

77.3.978  714,903 


$801,750 

457.125 

672.360 

524,740 

563,240 

571,362 

754,730 

905,210 

860.488 

1,306,215 

1,999.546 

1.994.740 

2.273.786 

2,.538,848 

3.438,951 

2.,506.495 

3.0.59.929 

2.934.731 

2.6.3ai21 

2.940.290 

2.915.3.50 

2.288.227 

1.678.7.56 

2.096.570 

2,-5.32,721 

2.363.481 

3.087.067 

5,704,393 

5..570,875 

7,994.991 

9.7.38.082 

9.137.908 

7.503,976 


Bibliographij:   State  :Mineraloirist  Reports  VIII,   IX.   XII.  XIV, 
XV,  XVII,  XVIII,  XXI,  XXII,  Bulletin  38. 

Cement  is  the  mo.st  important  single  structural  material  in  the 
mineral  output  of  this  .state.  During  192-5.  there  was  produced  a  total 
of  13,206.630  barrels,  valued  at  $25,043.33-5  f .  o.  b.  plant.  This  is  an 
increase  of  1,551.499  barrels  over  the  record  figrure  of  11.655,131  barrels 
in  1924,  and  an  increase  of  $1,817,530  over  the  1924  value  of  -$23,225,850, 
but  still  a  little  short  of  the  record  value  of  $25,999,203  in  1923.  The 
market  in  1925  recovered  to  .some  extent  from  the  effect  of  foreign 
importations  duty-free,  which  caused  the  drop  in  1924,  but  the  effect 
had  not  wholly  disappeared. 

The  1925  output  came  from  ten  operating  plants  in  eight  counties, 
and  emploving  a  total  of  3166  men.  The  three  plants  in  San  Bernar- 
(liiiii  f'otiiity  made  a  total  of  5.079,281  barrels  valued  at  -$8,828,044,  the 
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balance  of  the  state's  prodiu-t  fomiii?  from  a  smurle  plant  in  each  of 
the  following  counties :  Contra  Costa.  Kern.  Riverside.  San  Benito, 
■San  ilateo.  Santa  Cruz,  and  Solano.  The  new  plant  of  the  Pacific 
Portland  Cement  Company  at  Redwood  City,  San  !NIateo  County,  began 
commercial  production  in  1925.  For  1926,  the  plant  of  the  Calaveras 
Cement  Company  has  been  completed  near  San  Andreas,  Calaveras 
County,  and  has  .joined  the  producing  list. 

Cement   Production   of  California,  by   Years. 

"Portland"  cement  was  first  commercially  produced  in  California  in 
1891 ;  though  in  1860  and  for  several  years  following,  a  natural 
hydraulic  cement  from  Benicia  was  utilized  in  building  operations  in 
San  Francisco. 

'"The  Benicia  Cement  Company  in  lSo9-60  was  turning  out  50  to  100  barrels  of 
cement  a  day  and  San  Francisco  was  using  about  12.000  barrels  a  year.  The  mill  price 
of  the  product  was  then  S4  a  barrel.  By  1S65.  the  San  Francisco  rate  of  consumption 
had  increased  to  100,000  barrels  yearly,  brick  buildings  largely  taking  the  place  of 
frame  structures.  an4  the  price  of  cement  had  fallen  to  S2.50  a  barrel,  about  the 
same  as  it  is  today." 

The  growth  of  the  industry  became  rapid  after  1902;  since  which 
time  cement  has  continued  to  be  an  important  factor  in  the  industrial 
life  of  the  state.  Although  the  total  cement  figures,  to  date,  are  not 
of  the  same  magnitude  as  those  for  gold  and  petroleum,  it  is  interesting 
to  note  that  the  value  of  California's  cement  yield  beginning  with 
1920  has  since  annually  exceeded  the  value  of  her  gold  output. 

Annual  production  of  cement  in  CaUf omia  has  been  as  follows : 


Tear 

Barrels 

Value       i 

1891  - 

1892  . 
IRS3 

5,000 
5.000 

$15,000  i 
15.000 

1 

1910 
1911 
1912 

1891 8,000     21.600  1913 

1895 16.383     32.556  !  1914 

1886 9.500     28,250  1915 

1897 - 18,000     66,000  jgig 

1917 
1889 
1900 
1901 
1S02 
1903 


8.000 

21.600 

16.383 

32.556 

9.500 

28.250 

18.000 

66,000 

50,000 

loO.OCO 

60,000 

180.000 

52.000 

121.000 

71.800 

1.59.SJ2 

171.000 

42:!.600 

610,8« 

968.727 

969.538 

1.539.S07 

1.265,553 

1.791.916 

1,286.000 

1.941.250 

1.613.563 

2.585,577 

1.629.615 

2.359.092 

3.779.-205 

4.969.43: 

1919 
19:0 
1921 
1922 


1904 969.538    1.539.S07  1993 

19(B 1.265.553   1.791.916  !  1924 

1906 1.286.000    1.941.250  !  192 

1907 

1908 

1909 


5.453.193 

$7,485,715 

6.371.369 

9.085.625 

6.198.634 

6.074.661 

6.167.806 

7.743,024 

5.109.218 

6.558,148 

4.918.275 

6.014,950 

5.-299.507 

6.210,293 

5.760,734 

7.544.282 

4.772.921 

7,969,909 

4.645.2S9 

8.591,990 

6.71«.160 

14.962.945 

7.4W.221 

IS.072.120 

8.962.135 

16.524.056 

10.825.405 

25.999,203 

11.6n5.131 

23.225.850 

13.206.630 

25,043.333 

123.140.653 

jai4.505.350 

CHROMITE. 

BibUography:  State  Mineralogist  Reports  IV.  XII.  XIII.  XIV, 
XV.  XVII.  XVIII.  XXI.  XXII.  Bulletins  38.  76,  91.  Pre- 
liminarv  Report  3.  U.  S.  G.  S.,  Bull.  430.  ilin.  &  Sci.  Press, 
Vol.  lli,  p.  552. 

Chromic  iron  ore,  or  chromite,  to  the  amotmt  of  191  short  tons, 
recalculated  to  a  basis  of  45  fi^  Cr^Oj,  valued  at  $3,712  f.o.b.  shipping 

>  Monthly  Review,  of  Mercantile  Trust  Co,  of  Cal..  Vol  XIII,  Xo.  S,  p,  55.  ilar,  1924, 
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point,  was  sold  in  California  during  the  year  1925.  This  was  largely 
of  ore  that  had  been  mined  during  the  World  War  period  but  not  then 
sold.  It  is  hoped  that  the  development  of  the  .steel  industry  and  the 
resumption  of  copper  .smelting  on  the  Pacific  Coa.st  may  create  some 
demand  for  California's  ehromite,  but  the  outlook  for  the  immediate 
future  is  not  encouraging. 

With  reference  to  the  War  Minerals  Relief  lulls  and  their  admuiistra- 
tion  in  which  the  ehromite  producers  are  particularly  interested,  under 
the  Shortridge  amendment  of  1921  and  under  indirect  or  published 
slimulation  a.s  distinguished  from  direct  personal  demand,  there  has 
been  paid  to  claimants  ]U'incipally  in  western  states  more  tlian  five 
million  dollars;  while  under  the  act  of  March  2,  ]ill9,  which  has  been 
so  construed  as  to  limit  recoveries  to  losses  induced  by  direct  personal 
demand,  there  ha.s  been  paid  about  two  million.  Certain  re.jected 
losses  now  being  litigated  are  principally  in  claims  under  the  original 
act,  though  there  are  many  claimants  qualified  under  the  Shortridge 
amendment  who  will  be  entitled  to  relief  in  the  event  the  litigation  is 
favorable  to  the  claimants,  or  in  the  event  further,  pending  legislation 
I  Od die's  Senate  Bill  3641)  is  enacted. 

Occurrence. 

Until  1916,  when  some  shipments  were  made  from  Oregon  and 
smaller  amounts  from  Maryland,  Wyoming  and  Washington,  practi- 
cally our  only  domestic  production  of  ehromite  for  many  years  came 
fi-om  California.  From  1820  to  1860  the  deposits  in  Pennsylvania  and 
.Maryland  supplied  the  world's  consumption. 

ehromite  is  widely  distributed  in  California,  the  principal  produc- 
tion, thus  far,  having  come  from  El  Dorado,  San  Luis  Obispo,  Del 
Norte.  Shasta,  Siskiyou.  Placer.  Fi-esno.  and  Tuolunuie  counties.  In 
1918  a  total  of  29  counties  contributed  to  the  state's  output.  There  are 
two  main  belts  in  California  yielding  this  mineral,  one  along  the  Coast 
1\,-iiil:cs  fi-om  San  Luis  Obispo  County  to  the  Oregon  line,  including  the 
Klamath  Mountains  at  the  north  end,  and  the  other  in  the  Sierra 
Nevada  from  Tulai'e  County  to  Plumas  County.  Chromite  occurs  as 
lenses  in  ba.sie  igneous  rocks  such  as  peridotite  and  pyroxenite,  and  in 
serpentines  which  have  been  derived  by  alteration  of  such  basic  rocks. 
For  the 'most  part,  so  far  as  developments  have  yet  shown,  the  lenses 
have  proved  .to  lie  small,  relatively  few  of  them  yielding  over  100  ton.s 
apiece.  A  notable  exception  to  this  was  the  deposit  on  Little  Castle 
Creek,  near  Dunsmuir,  from  which  upwards  of  15,000  tons  was  shipped 
before  it  was  exhausted.  Deposits  worked  in  Del  Norte  Countv  during 
1018  promise  well  for  a  large  tonnage.  On  the  whole  the  orebodies  in 
the  northwestern  corner  of  the  state  appear  to  average  larger  in  sii^e 
than  the  chromite  lenses  in  other  parts  of  California. 

Concentration  became  an  aceompli-ihed  fact  in  .several  localities,  thus 
utilizing  .some  of  the  disseminated  and  lower-grade  oi-ebodies  which 
.  have  been  found.  In  fact,  an  important  part  of  the  1918-1920  pro- 
duction came  from  that  source. 

Imports. 

Importations  of  foreign  chromite,  duty  free,  mainly  from  Rhodesia. 
New  Caledonia,  and  India,  totaled  149,739  long  tons  in  1925.  valued  at 
*!, 207,420.  compared  with   118,343  long  tons  and  :|?1.095,603  in  1924. 


To 
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Uses. 

The  major  consumption  of  ebromite  oi'e  is  for  use  as  a  refractory 
lining  in  smelting  furnaces  for  steel  and  copper.  A  smaller  portion 
is  used  in  the  preparation  of  ferroehrome  for  chrome-steel  alloys,  and 
of  chromium  chemicals. 

Total   Chromite   Production  of  California. 

Production  of  chromite  in  California  began,  apparently,  about  1874, 
principally  in  San  Luis  Obispo  County.  There  was  considerable 
activity  from  1880  to  1883,  inclusive,  and  a  total  of  23,238  long  tons 
(or  26,028  short  tons),  valued  at  $329,924  was  shipped  from  that 
county  up  to  the  beginning  of  1887.  Some  ore  also  wa.s  shipped  from 
the  Tyson  properties  in  Del  Norte  County.  The  tabulation  herewith 
shows  the  output  of  chromite  in  California,  annually,  including  the 
earliest  figures  so  far  as  they  are  available.  The  figures  from  1887  to 
date  are  from  the  records  of  the  State  Mining  Bureau : 


Tear 

Tons 

Value 

Year 

Tons 

Value 

1874-1886    (San   Luis 
Obispo  Co.)  — 

1887 

26,028 
3,000 
1.500 
2,000 
3,599 
1,372 
1,500 
3,319 
3,680 
1,740 
786 

$.329,924 
40,000 
20,000 
30,000 
53,985 
20,580 
22,500 
49,785 
39,980 
16,795 
7,775 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922          ..     .- 

302 
350 
436 

749 

935 

1,270 

1,180 

1,517 

3,725 

48,943 

52,379 

73,955 

*4,314 

1,770 

347 

379 

84 

ssn 

191 

$6,040 
6.195 
5309 

1888 

9,707 
14,197 
11,260 
12,700 

1889 
1890 

1891 

1892 

1893 

38,044 

717,244 

1,130,298 

3.649,497 

97,164 

43,031 

6,870 

6  3.34 

1894 
1895 
1896 

1897 

1898 

1899 
IflOO 

— - 

140 
130 
315 
150 
123 
40 
317 

""uoo' 

1,950 
4,725 
2,250 
1,845 

600 
2.859 

1901 
190^ 

1923 

1924 

1.6,-8 
6  700 

1903 

1925 ,__ 

3.712 

1904 
1905 
1906 

242.915 

$6,422,897 

•  Recalculated  to  45%  Cr,0,.  beginning  with  1919. 


Bibliography  : 
Bulletin  -38. 
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The  value  of  the  granite  output  of  California  for  1925  wa.s  the  highest 
recorded  for  any  year  since  the  compilation  of  these  figures  by  the  State 
^fining  Bureau,  due  mainly  to  the  contract  for  the  construction  of  the 
new  Los  Angeles  County  Building.  Stone  for  'monumental'  and  deco- 
rative purposes  showed  a  decrease  in  both  quantity  and  total  value.  The 
net  result  was  an  increase  in  total  value  of  the  several  groups  from 
$1,211,046  to  $1,8.53,859.  We  have  included  under  this  heading  some 
rhyolite  and  tuff  utilized  for  dimension  building  stone,  as  we  have  no 
other  dimension  .stone  grouping  for  statistical  purposes  in  this  report 
except  marble  and  sandstone. 
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Ci-ushed  roek,  rubble,  and  paving  blocks  derived  from  granite  quar- 
ries are  given  under  the  heading  of  '  iliscellaneous  Stone. ' 

So  far  as  possible,  granite  production  has  been  .segregated  in  the 
table  herewith  into  the  various  uses  to  which  the  product  was  put.  It 
will  be  noted,  however,  that  a  portion  of  the  output  has  been  entered 
under  the  heading  'Unclassified.'  This  is  necessary  because  of  the  fact 
tliat  some  of  the  producers  have  no  way  of  telling  to  what  specific  use 
tlieir  stone  was  put  aftei'  they  had  quarried  and  sold  tlie  same  in  the 
7-ough. 


For  building  purposes,  the  granites  found  in  California,  particularly 
the  varieties  from  Raymond  in  Madera  County,  Rocklin  in  Placer 
County,  and  near  Porterville  in  Tulare  County,  are  unexcelled  by  any 
similar  stone  found  elsewhere.  The  quantities  available,  notably  at 
Raymond  and  Porterville,  are  unlimited.  ]Most  of  California's 
'granite,'  particularly  that  found  in  the  Sierra  Nevada  Mountains,  is 
technically  'granodiorite'  (that  is,  both  plagioclase  and  orthoclase 
feldspars  are  present). 

Granites  of  excellent  quality  for  building  and  ornamental  purposes 
arc  also  quarried  in  Riverside  and  San  Diego  counties.  Near  Lakeside, 
San  Diego  County,  there  is  a  fine-grained,  'silver  gray'  granite  of 
uniform  texture  and  color,  especially  suited  for  monumental  and 
ornamental  work. 

The  Fresno  County  stone  is  a  dark,  hornblende  diorite,  locally  called 
'black  granite,'  whose  color  permits  of  a  fine  contra.st  of  polished  and 
unpolished  surfaces,  making  it  particularly  suitable  for  monumental 
and  decorative  purposes.  There  is  also  a  similar  'black  granite'  in 
Tulare  County,  near  Success. 
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Granite    Production    of   California,    by    Years. 

The  value  of  granite  produced,  annually,   since  1887,  has  been  a.s 
follows : 


Tear 

Value 

Tear 

Value 

1887        

$150,000 

57.000 

1,329,018 

1,200,000 

1,300,000 

1,000,000 

531,322 

228,816 

224.329 

201,004 

188,024 

147,732 

141.070 

295,772 

519,285 

255,239 

678,670 

467,472 

353,837 

344,083 

1907 

1908 

1909     

$:i-3.3r(; 

1888     .     

512,923 

1889     

376,834 

1890                      -     

1910 

1911 

417,898 

1891                       

355,742 

1892        

1912     

362,975 

1893      

1913 

1914 

1915     

981,277 

1894  . 

1895                  

628,786 
227,928 

1896 

1916 

535,339 

1897                            

1917 

221,997 

1898                   

1918 

1919        -  - 

139,861 

1899     

1          220,743 

1900 

1920   

1921 

1          495,732 

1901            .      .    

725.901 

1902        

1922   

192:3  

1!I34 

1925 

Total 

value 

676.643 

1904    

760.081 

1,211.046 

1,8.53,8.59 

1906  

1     $20,691,614 

Bibliogmphij:  Keports  XIV,  XV,  XVII,  XVIII.     Bulletin  38. 


Lime  to  the  amount  of  61,922  tons,  valued  at  $685,.'')28,  was  produced 
li.v  nine  plants  in  seven  counties  during  1925,  as  compared  with  62,922 
tons  valued  at  $703,355,  in  1921.  There  were  two  plants  each  in  San 
Bernardino  and  Santa  Cruz  counties,  and  one  each  in  El  Dorado.  Kern, 
Siskiyou,  Tulare,  and  Tuolumne. 

So'far  as  we  have  been  able  to  segregate  the  data,  these  figures  include 
mainly  only  such  lime  as  is  used  in  building  operations :  though  they  do 
inclucie  a  small  proportion  of  calcined  lime  employed  in  agriculture 
and  the  chemical  industries,  the  figures  for  which  were  not  separable. 
A  portion  is  hydratcd  lime.  Limestone  utilized  in  sugar  making,  for 
smelter  flux,  as  a  fertilizer,  and  other  .special  industrial  uses,  are  classi- 
fied under  'Industrial  Materials.'  That  consumed  in  cement  /iianu- 
facture  is  included  in  the  value  of  cement. 
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Lime  Production  of  California,  by  Years. 

The  following  tabulation  gives  the  amounts  and  value  of  lime  pro- 
duced in  California  by  years  since  1894  when  compilation  of  such 
records  was  begun  by  the  State  IMining  Bureau.  The  figures  for 
quantity  have  been  recalculated  from  'barrels'  to  'tons'  for  the  vears 
1894-1922  (inc.)  : 


Year 

Tons 

Value 

Year 

Tons 

Value 

37,350 
39,776 
30,275 
28.780 
29,786 
29,985 
31,252 
31,738 
44,866 
49,659 
57,945 
61,700 
68,927 
68,422 
39,639 
52,075 
47,951 

$318,700 
386,094 
261,505 
252,900 
254,010 
314,575 
283,699 
334,688 
369,616 
418,280 
571,749 
555,322 
763,060 
756,376 
379,243 
577,824 
477,683 

1911 

42,959 
52,212 
61,344 
43,996 
35,653 
49,364 
50,073 
43,684 
42,070 
46,314 
46,353 
57,875 
70.894 
62,029 
61,922 

$390,988 

1912 

464,440 

1914 

378,663 

1898      -  

1915 

286,304 

1916 

390,475 

1900           

1917 

311,380 

1901   

1918 

461,315 

1919 

552,043 

1903       

1920 

557,232 

1921 

610,619 

1905          .  -  --- 

1922 

671,747 

1906   .  .- 

1923 

788,834 

1924 

703,355 

1908     

1925 

685,528 

Totals 

1910 

1,516,868 

$15,056,794 

MAGNESITE. 

BibliograpJuj:  State  iMineralogist  Reports  XII-XV  (inc.),  XVII- 
XXII.  Bulletins  38,  79.  U.  S.  Geol.  Surv.,  Bulletias  355,  540; 
Min.  Res.  1913,  Pt.  II,  pp.  450-453.  aiin.  &  Sci.  Press,  Vol.  114, 
p.  237.  "Magnesite" — Hearings  before  the  Comm.  on  "Ways 
and  Means,  House  of  Repr.,  on  H.  R.  5218,  June  16,  17,  and 
July  17,  1919.  Eng.  Soe.  W.  Penn.,  Proc.  1913,  Vol.  29,  pp.  305- 
388,  418-444.  Eng.  &  Jlin.  Jour.-Press,  Vol.  114,  July  29,  and 
Dec.  2,  1922.  U.  S.  Tariff  Comm.,  "Crude  and  Caustic  Calcined 
Magnesite.  A  Preliminarv  Statement  of  Information,"  May  19, 
1926. 

The  production  of  magnesite  in  California  during  1925  amounted  to 
a  total  of  64,623  tons  of  crude  ore  valued  at  $872,944.  Only  a  small 
part  of  it  was  sold  'crude,'  however,  as  it  is  practically  all  shipped  in 
the  calcined  form.  The  reports  at  hand  show  a  total  of  28,110  tons 
shipped  calcined,  of  which  3726  tons  was  dead-burned  and  sold  for 
refractory  purposes,  the  Ixilance  going  to  the  pla.stic  trade.  From  2  to 
2^  tons  of  crude  material  are  mined  to  make  one  ton  of  calcined.  The 
1925  output  i-s  a  slight  decrease  liotli  in  quantitv  and  value  from  the 
1924  figures  of  67,236  tons  crude  valued  at  $900,193.  The  average  of 
the  values  reported  for  1925  is  $13.50  per  ton  compared  with  $13.40 
in  1924. 

The  more  important  producing  properties  in  1925  were :  Maltby  No.  1 
(Western  Magnesite  Development  Co.,  operated  under  lease  by  C.  S. 
Maltby)  on  Red  Mountain,  Santa  Clara  County;  and  the  Sierra  Magne- 
site Company's  group  near  Porterville,  Tidare  County;  followed  in 
order  by  the  Sampson  Peak  Mine  (Maltby  No.  3),  San  Benito  County 
and  California  Jlagnesia  Company  (old  Harker  Mine)  at  Porterville. 
A  small  amount  was  also  contributed  from  Stanislaus  County. 
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A  preliminary  press  bulletin  by  Mr.  J.  AI.  Hill  of  the  U.  S.  Bureau 
nf  Alines  (Mar.  1,  1926)  shows:  Imports  of  magnesite  in  1925  were 
4429  tons  crude,  valued  at  $54,593,  most  of  which  came  from  Italy; 
17,102  tons  of  caustic  calcined,  valued  at  $414,734,  over  half  of  which 
came  from  India,  and  47,613  tons  of  dead-burned,  valued  at  $703,074, 
]U'Mctically  all  of  which  was  from  Italy.  This  was  tlic  equivalent  of  a 
total  of  143,440  tons  of  crude  ore. 


Alaiinesite  is  a  natural  carbonate  of  magnesium,  and  when  pure  con- 
taiiLs  52.4%  C0„  (carbon  dioxide)  and  47.6%  I\IgO  (magnesia).  It  has 
a  hardness  of  3.5  to  4.5,  and  specific  gravity  of  3  to  3.12.  It  is  both 
harder  aud  heavier  thau  ealcite  (calcium  carbonate),  and  also  contains 
a  higher  percentage  of  00.^  as  caleite  has  but  44%. 

Alost  of  the  Califoruia  magnesite  is  comparatively  pure,  and  is  ordi- 
narily a  beautiful,  white,  fine-grained  rock  with  a  conchoidal  fracture 
resembling  a  break  in  porcelain.  The  Grecian  magnesite  is  largely  of 
this  character;  but  the  Austi-ian  varieties  usually  contain  iron,  so  that 
they  become  brown  after  calcining.  The  Wasliingtou  magnesite  resem- 
bles dolomite  and  some  crystalline  limestones  in  physical  appearance. 
Its  color  varies  through  light  to  dark  gray,  and  pink. 

In  California  the  known  deposits  are  mostly  in  the  metamorphie  rocks 
of  the  Coast  Ranges  and  Sierra  Nevada  Mountains,  being  associated 
with  serpentine  areas.  The  notable  exceptions  are  the  sedimentary 
deposits,  at  Bissell  in  Kern  County  and  at  Afton  in  San  Bernardino 
County.  Several  thousand  tons  have  been  shipped  from  the  Bissell 
deposit;  and  small  shipments  have  been  made  from  the  Afton  property. 

The  Washington  deposits  are  associated  with  extensive  strata  of 
dolomitic  limestone.  The  magnesite  there  appears  to  contain  more  iron 
than  most  of  the  California  mineral,  which  makes  it  desirable  for  the 
steel  operators.  However,  recent  experience  has  proved  that  several 
California  localities  have  sufficient  iron  in  their  magnesite  to  be  service- 
able in  the  steel  furnaces.  This  is  particularly  true  of  the  Refractory 
Magnesite  Companj-'s  mine  near  Pre.ston  in  Sonoma  County,  the  White 
Rock  Mine  at  Pope  Valley  and  the  Blanco  Mine  in  Chiles  Valley,  Napa 
County.  There  is  some  also  at  the  Sampson  Peak  property  in  San 
Benito  County. 


The  principal  uses  include :  Refractory  linings  for  basic  open-hearth 
steel  furnaces,  copper  reverberatories  and  converters,  bullion  and  other 
metallurgical  furnaces ;  in  the  manufacture  of  paper  from  wood  pulp ; 
and  in  structural  work,  for  exterior  stucco,  for  flooring,  Avain.scotiug, 
tiling,  sanitary  kitchen  aud  hospital  finishing,  etc.  In  connection  with 
Imilding  work  it  has  proved  particularly  efficient  as  a  flooring  for  steel 
railroad  coaches,  on  account  of  having  greater  elasticity  and  resilience 
than  'Portland'  cement.  For  refi'actor.y  purposes  the  magnesite  is 
'dead-burned' — /.  e..  all  or  practically  all  of  the  CCJ,  is  expelled  from  it. 
For  cement  Tiurposes  it  is  left  'caustic' — /.  e.,  from  2%  to  10%.  of  CO, 
is  retained.  When  dry  caustic  magnesite  is  mixed  with  a  solution  of 
magnesium  chloride  (AlgCL)  in  proper  proportions,  a  vei-y  strong 
cement  is  produced,  known  as  oxychloride  or  Sorel  cement.  It  is 
applied  in  a  plastic  form,  which  sets  in  a  few  hours,  as  a  tough,  seamless 
.surface.     It  has  also  a  very  strong  bonding  power,   and  will  hold 
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firmly  to  Tvood,  metal,  or  concrete  as  a  base.  It  may  be  finished  with 
a  very  smooth,  even  surface,  which  will  take  a  good  wax  or  oil  polish. 
As  ordinarily  mixed  there  is  added  a  certain  proportion  of  wood 
flour,  cork,  asbestos,  or  other  filler,  thereby  adding  to  the  elastic  proper- 
ties of  the  finished  product.  Its  surface  is  described  as  'warm'  and 
■quiet"  as  a  result  of  the  elastic  and  nonconducting  character  of  the 
composite  material.  The  cement  is  frequently  colored  by  the  addition 
of  some  mineral  pigment  to  the  materials  before  mixing  a.s  cement. 

For  refractory  purposes  the  calcined  magnesite  is  largely  made  up 
into  bricks  similar  to  fire-brick  for  furnace  linings.  It  is  also  used 
unconsolidated,  as  "grain"  magnesite.  For  such,  an  iron  content  is 
desirable,  as  it  allows  of  a  slight  sintering  in  forming  the  brick.  Dead- 
burned,  pure  magnesia  can  not  be  siutered  except  at  very  high  tempera- 
tures ;  and  it  has  little  or  no  plasticity,  so  that  it  is  hard  to  handle.  Its 
plasticity  is  said  to  be  improved  by  using  with  it  some  partly  calcined 
or  caustic  magnesite.  Heavy  pressure  will  bind  the  material  sutBciently 
to  allow  it  to  be  sintered. 

A  coating  of  crushed  magnesite  is  laid  on  hearths  used  for  heating 
steel  stock  for  rolling,  to  prevent  the  scale  formed  from  attacking  the 
fire-brick  of  the  hearth. 

Before  the  World  War,  practically  all  of  the  domestic  output  of 
caustic  magnesite  was  used  in  the  manufacture  of  pulp  and  paper.  For 
this  purpose  calcined  dolomite  is  now  used.  The  use  of  dolomite  instead 
of  magnesite  by  paper  manufacturers  began  during  the  war  when  the 
price  of  magnesite  was  very  high.  Dolomite  was  found  to  be  a  good 
substitute  for  magnesite  in  the  bisulphite  process  of  paper  making 
and  .so  its  use  has  continued. 

The  following  table,  based  upon  a  study  by  the  U.  S.  Tariff  Com- 
mi.ssion,^  shows  the  amounts  and  percentages  of  caustic  magnesite  used 
for  various  purposes  during  the  first  nine  months  of  1923. 

Per  cent 

"Use  Short  ton  of  total 

"Stucco 34.420  73.6 

Flooring    5,953  12.8 

Rubber    trade 5,i  1.2 

Insulation     796  1.5 

Chemicals     3,192  6.9 

Not  determined 1.865  4.0 

46. SOS  100.0 

"Later  information  received  from  the  magnesite  tj-ade  Indicates  tliat  a  somewhat 
larger  proportion  of  both  domestic  and  foreign  magnesite  is  being  used  for  stucco 
and  a  smaller  proportion  for  flooring.     The  exact  amounts  are  not  known. 


"Transportation. 

"All  domestic  caustic  magnesite  originates  in  California,  but  most  of  it  is  con- 
sumed east  of  the  Mississippi  and  north  o£  the  Ohio.  The  largest  producer  ships 
his  lump  calcined  product  by  rail  to  Joliet.  Illinois,  or  by  the  Panama  Canal  to 
Jersey  City,  to  be  ground.  The  costs  of  shipment  by  all  I'ail  or  via  Panama  are 
about  the  same  for  destinations  midwaj  between  Harrisbxirg  and  Pittsburgh,  Penn- 
sylvania. 

"Area   of   Competition. 

"Tlie  market  distribution  of  dt'mestic  and  foreign  caustic  magnesite  in  this  country 
for  the  months  of  September.  October,  and  November.  1923.  and  the  same  months  of 
1924,  was  the  subject  of  a  special  stud>-  by  the  Tariff  Commission.  The  geographic 
center  of  consumption  for  the  domestic  product  was  found  to  be  about  midway 
along  the  Ohio-Michigan  border,  and  was  moving  south.  The  corresponding  center 
for  the  foreign  product  was  near  Harrisburg.  Pa.,  and  was  mo\1ng  west.     The  center 

'  U.  S.  Tariff  Comm. :  Crude  and  Calcined  Magnesite.  A  preliminary  statement 
pf  Information,  etc.:  May  19,  1926,  p.  4. 
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fur  the  combined  domestic  and  foreign  product  was  between  Cleveland  and  XoungH- 
tiiwn,   Ohio,  and  was  moving  southwest. 

"In  the  territorv  .-..mi<'i''iiie  tlif  «t:>i..K  of  New  York,  New  Jersey,  Pennsylvania, 
Delaware     Mar\l:i!r|      i  i/,'    i<i    ,.t    i '.  .Inmi.Ki.    and   Virginia   the    tonnage    of    imported 

magnesite  sold  ^^.l      ^  ■    I   ■•        i\    i.ise  price  less  than  of  the  domestic  magne- 

site  in  the  stai^-  i  >l,  ,i^.i!i.  n'ru'.  lu. liana.  Kentucky,  lillinols.  Wisconsin,  and 
Missouri,  the  tuuiiai;^  ..i  iiui.oiuil  iij,it;ui  site  sold  was  less  and  the  average  price 
greater  than  of  the  domestic  maguLsitf. 

"Delivered    Costs   and    Prices. 

■•Lunii)  MiKiuimit  l.ii.ign  lump  magnesite.  all  of  wliich  comes  from  British 
India,  is  enteric!  a\  i!i'  i>  i  i  if  New  i'ork.  Approximately  17  per  cent  of  the  domestic 
production  of  ukii^i.-^i-  '  .  nus  in  lump  form  to  New  York  (Jersey  City),  via  the 
Panama  Canal,  :ill  shiiun.  i.is  to  Jersey  City  being  made  by  one  California  producer. 

"The  lump  of  both  foreign  and  domestic  origin  is  ground  and  later  sold  as 
ground  magnesite.  .        ,  .      , 

•'Ground  Magnesite.  Imported  lump  is  ground  in  Brooklyn,  whde  domestic  lump 
is  ground  in  Jersey  City,  in  California,  and  in  Joliet,  Illinois. 

"Lump  magnesite,  both  imported  and  domestic,  after  grinding  in  Brooklyn  and 
Jersey  Citv,  competes  with  that  ground  before  importation,  and,  as  it  moves  west, 
comes  into"  competition  with  that  ground  at  Joliet  and  in  California.  The  available 
data  would  indicate  that  the  eastern  limit  of  competition  is  the  North  Atlantic 
seaboard,  and  that  the  western  limit  is  approximately  the  Mississippi  River.  For 
these  reasons  the  transportation  and  grinding  costs  have  been  summarized,  as 
shown  in  Table  15,  for  magnesite  laid  down  in  the  vicinity  of  New  York  City,  in 
Chicago,  and  in  Cleveland,  the  approximate  center  of  consumption  of  the  competitive 
territory. 

"The  price  of  imported  magnesite  at  the  foreign  plant  and  the  cost  of  production 
of    domcstif    micrn-ite    cannot    be    shown    since    confidential    information    would    be 

"Tal>li  1  ' '■  ir  p  II  ative  costs,  1024,  of  placing  domestic  and  imported  magnesite 
al  .selectrd  i.oini.  Ml  iiie  competitive  territory. 

"Cost  1.1  t;iiii'li"K  is  as.sumed  to  be  uniform  for  all  magnesite.  domestic  and 
imported,  gr.nijid  in  tlie  United   States. 

( Per  short  ton. ) 
Kast    (New  York  and  Jersey  City). 

Domestic  Imported 

Central      Soitthern 
Item  California    California         India     Netherlands 

Transportation    and     other    charges     of 

lump  magnesite  to  grinding  plant '  $13   29  '  $10   07  

Assumed   average    grinding   cost    in    the 

United    States -      6   00  -      C    00  " 

Transportation    and    other    charges    of 

ground    magnesite i_  *  $7    80 


Totals $11)   29  $10   07 

Middle  "West    (Cliicago  and  Cleveland). 

M"'ii,iii  ■![     and    other    charges     of 

to  grinding  plant "$10   00  '$10   07 


I  i^e    grinding   cost 


Subtotals    $16   00 

'ransportation   of  ground  magnesite   to 
Chicago 1    GO 


G   00 


It    Chicago $17   60  $16   00 

ground     magnesite 


$4   10  $13    00 


$10 

117 
70 

$23 

77 

$5 

10 

Totals   at    Cleveland $20   10  $19   00  $21    17       '$12   90 

'  Not  incliidiiis  port  charges  at  New  York  or  Jersey  City. 

-Grindiiii;  (l<ai*'  in  nietropolitari  area  of  New  York  City. 

'Griniliiiu     liin,    in    Nether  ands  ;  no  cost  data  are  available. 

*  Grinclhig  plant  in  Netherlands,  to  New  York;  port  charges  at  New  York  not 
included. 

•'  Does  not  include  cost  of  grinding  in  Netherlands. 

'■  .\I1  rail  to  Joliet. 

■  Netherlands  to  Chicago  or  Cleveland  ;  includes  transportation,  insurance,  consul 
fees,  aiifl  miscellaneous  cliarges." 

Imports  and    Domestic   Production. 

Reports  of  the  U.  S.  Bureau  of  Foreign  and  Domestic  Commerce 
show  imports  of  calcined  magnesite  to  have  been  172,091  long  tons  in 
]913;  144,747  in  1914,  and   (i:i.:U7   in  191.");  mo.st  of  it  comino-   from 


'^  MIXERAL    IXDUSTBY    OF    CALEFOENIA. 

Austria-Himgary  aud  some  from  Greet-e,  that  from  tlie  former  beiug 
refractory  deacl-biirned  ami  from  the  latter  caustic.  For  the  same 
years  the  proditctiou  of  entde  (from  2  to  2^  tons  of  crude  ore  required 
to  yield  one  ton  of  the  calcined)  maguesite  in  California  (the  sole 
producer  of  those  j-ears,  in  the  United  States)  was:  9632  short  tons, 
n,J:38  tons.  30,721  tons,  respectively.  For  1916  the  California  output 
leaped  to  154,0.52  tons  of  crude  and  "to  209,648  tons  in  1917,  but  follow- 
ing which  it  dropped  considerably  on  account  of  resumption  of  foreign 
importations,  which  totaled  52,483  long  tons  in  1921,  valued  at  $776,384, 
being  then  admitted  duty  free.  Shipments  from  Wa.shington  were 
begun  late  in  1916;  and  during  the  following  three  years  a.ssumed 
important  proportions. 

The  Tariff  Act  of  1922.  which  became  effective  September  22d,  of 
that  year,  placed  the  following  import  duties  on  magnesite :  Crude 
magnesite  ''icf'  per  lb.,  caustic-calcined  magnesite  %^  per  lb.;  dead- 
burned  and  grain  magnesite.  not  suitable  for  manufacture  into  oxy- 
chloride  cements,  -%(,C  per  lb. ;  magnesite  brick,  -"'^c  per  lb.  and  10<:c 
ad  valorem.  The  figures  of  imports  for  1925  as  published  by  the  U.  S. 
Bureau  of  Foreign  and  Domestic  Commerce,  show  a  total  of  69,117 
short  tons  of  calcined  ore  valued  at  $1,172,644,  as  compared  with 
70,406  tons  and  $1,098,998  in  1924. 


Total    Magnesite    Production    of    California. 

The  first  commercial  production  of  magnesite  in  California  was  made 
in  the  latter  part  of  1886  from  the  Cedar  Mountain  district,^  southeast 
of  Livermore,  Alameda  County.  Shipments  amounting  to  'several 
tons'  or  "several  carloads'  were  sent  by  rail  to  New  York:  but  there  is 
apparently  no  exact  record  of  the  amount  for  that  fir.st  year.  The 
statistical  records  of  tlie  State  Alining  Bureau  began  with  the  year 
1887,  and  the  table  herewith  shows  the  figures  for  amount  and  value, 
annually,  from  that  time.  Shipments  of  mague.site  from  Xapa  County 
began  in  1891  from  the  Snowfiake  Mine;  from  the  Ked  Mountain 
deposits  in  Santa  Clara  Countv,  in  1899;  and  from  Tulare  Countj' 
in  1900. 

Production  of  Magnesite  in  California,  Since  1887. 


1887 

600 

$9,000 

1907 

6,405 

$57.T2U 

1888 

600 
600 

9,000 
9.000 

■1908 

lffl9  

10,582 
7,942 

80.822 

1889 

62,588 

1890 

600 

9,000 

1910 

16,570 

113.887 

1891 

l,-500 

15.000 

1911 

8,858 

67.430 

1892 

1.500 

15.000 

1912 

10512 

105,120 

1893  .     -    .  . 

1.093 
1,440 
2.200 

10,930 
10.240 
17,000 

1913 

;-H  

9,632 
11.438 
30,721 

77,056 

1894   .  .      

114,380 

1895 

1915 

283,461 

1896 

1.500 

11,000 

1916 

154.052 

1.311.893 

1897 

1,143 
1,263 
1.280 

13,671 
19.075 
18.480 

1917 . 

209.648 
83,974 
44.696 

1,976.227 

1898 - 

1918 

1919 

803.492 

1899 

452.094 

1900 

2.252 

19.333 

1920 

83.695 

1,(S3.491 

1901 

4.726 

43,057 

1921 

47,837 

511.102 

1902 

2,830 

20,655 

1922 

55.637 

594,665 

190.3  -  .  „ 

1,361 

20,515 

1923 

73,963 

946.643 

J904 

2,850 
3,933 
4.032 

9.298 
16,221 
40,320 

1924 

1925 ■- 

Totals 

67,23fi 
64,623 

900.183 

1905 

1906 

1.035.324 

$JO,T0O,993 

'  Soe  V.  S.  Gcol.  Surv. ;  Mineral  Resources  of  U.  S.,  1886,  pp.  6  and  696. 
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MARBLE. 
BMidiimpIni:  Statr  .Miiifralogist  Reports  Xil-XV  (inc.),  XVII- 
XXI  (inc.).    Biilletiu  38.    U.  S.  Bur.  of  Mines,  Bull.  106. 

Marble  is  widely  distributed  in  California,  and  in  a  considerable 
variety  of  colors  and  grain.  The  1925  figures  show  a  slight  decrease 
both  in  quantity  and  yalue  from  those  of  1924,  being  35,664  cu.  ft., 
worth  *116.1()5.' 

California  has  many  hcaiitiiul  and  serviceable  varieties  of  marble, 
suitable  for  almost  any  eouceivable  purpose  of  eon.struction  or  decora- 
tion. In  tlie  decorative  class  are  deposits  of  onyx  marble  of  beautiful 
coloring  and  effects.  There  is  also  serpentine  marble  suitable  for 
(•h'(/trieal  switcliboard  use 

Marble  Production   of  California,  by   Years. 

Data  on  annual  production  since  1887,  as  compiled  by  the  State 
.Mining  Bureau,  follows.  Previous  to  1894  no  records  of  amounts  were 
preserved. 


Te«r 

Cubic  feet 

Value 

Tear 

Cubic  reel 

Value 

1887 ' 

1888 

1889 

1S90                   -  - 

$5,000 

5,000 

87.030 

80,000 

100.000 

115,000 

10,000 

98,326 

56,566 

32,415 

7.280 

23,594 

10,550 

5,891 

4,630 

37,616 

97,354 

91.208 

129,450 

7.5.800 

1907 

1908 

1909 

1910  

37,512 
18.653 
79.600 
18,960 
20,201 
27,820 
41.654 
25.436 
22,186 
2.5.954 
24,7.55 

■17,428 
25,020 

"29,531 
30.232 
38.321 
2S.ni5 

061,579 
3.5.li6-t 

8118,066 
47.665 
238,400 
50,200 

1891 

38,441 
14,864 
7,889 
4,102 
8,050 
9,682 
4,103 
2,945 
19,305 
&4,624 
5-5,401 
73,303 
1   31,400 

1911  

1912  _  

54.103 
74.120 

1893 

1913 

1914        

113,282 
48.832 

1895 

|qi.5          

41,518 

1916     

50.2S0 

1897 

1017         

62.950 

1898 

1918 

49.898 

1899 

1900 

1901 

1919         ._.  

74,482 

1920 

IPOl        _ 

92.899 
98.395 

1902 

1902      

127.792 

1903 

124.919 

1924   - 

140,253 

1905 

1906 

1925 

Tot.nl  value 

$2,829,869 

ONYX  and  TRAVERTINE. 

BibU/Kiraphii:  State  ^Mineralogist  Reports  XII-XV 
XVill.     Bulletin  38. 


(inc.i.  XVII, 


Onyx  and  travertine  are  known  to  exist  in  a  number  of  places  in 
California,  but  there  has  been  only  a  small  and  irregular  production 
since  the  year  1896.  In  1925  there  were  shipments  from  Solano  and 
:\Iono  counties  totaling  19,940  cu.  ft.,  valued  at  $16,120.  The  Solano 
County  material  was  mainly  used  for  tei-razzo. 


Ml  5IIXE15AL    IXDUSTKY    OF    CALIFORXIA. 

Onyx   Production  of  California,  by  Years. 

Produetion  br  vears  has  been  as  follows: 


1887  $900 

188S  , 900 

900 

1890 - „ 1,500 

1891 2,400 

1892  1.800 

1893 27,000 

1894  20.000 

1895  12.000 


1896  $24,000 

1918 
1919 

1920  * 

1921  1,294 

1922  3,320 

1923  Z510 

1924 • 

Total  value $114.644 


•See  under  Marble. 


SANDSTONE. 


Bibliography:  State  ilineralogist  Reports  XII-XY.  XA'II,  X^T:II, 
XXI.    Bulletiu  38.    U.  S.  Bur.  of  JL,  Bull.  124. 

An  imlimited  amount  of  high-grade  sandstone  is  available  in  Cali- 
fornia, but  the  wide  use  of  concrete  in  buildinors  of  every  character,  as 
well  as  tlie  popularity  of  a  lighter-colored  building  stone,  has  curtailed 
production  in  this  branch  of  the  mineral  industry  during  recent  years 
almo.st  to  the  vanishing  point.  In  192.3  a  total  of  14,704  cu.  ft.  valued 
at  $14,362  was  quarried  in  four  counties.  Colusa,  Los  Angeles,  Monte- 
rey, and  Siskiyou :  compared  with  6.700  cu.  ft.  and  $3,600  in  1924. 
Tlie  material  reported  from  Monterey  County  is  in  reality  an  indurated 
shale  of  the  ilouterey  series,  of  a  cream-color  and  utilized  as  a  building 
stone. 


Sandstone  Production  of  California,  by  Years. 

Amount  and  value,  so  far  as  contained  in  the  records  of  this  Bureau, 
are  presented  herewith,  with  total  value  from  1887  to  date : 


Cntdcleec 


Vabw 


Tev 


Cubtefeet 


1887 $175,000 

1888 -  150,000 

1889 -  175,598 

1890 100,000 

1891 100,000 

1892 50,000 

1893 26,314 

1894 113,592 

1895 35,373 

1896 28,379 

1897 24,086 

1898 46,384 

1899 56,264  103,384 

1900 378,468  25il40 

1901 266,741  192,132 

1902 212.123  142,506 

19(B 353.002  585,309 

1904 363,487  567,181 

1905 302,813  483,268 

1906 182.076  104.068 


ymSa* 


1907 159,573  '  $148,148 

190S 93.301  55.151 

1909 79.240  37,0ffi 

1910 165.971  80.443 

1911 2K,313  127.314 

1912 66.487  22.574 

1W3 62.227  27,870 

1914 111,691  45,322 

1915 6a350  8.438 

1916 17.270  10.271 

1917 31,090  7.074 

1918 900  400 

1919 5.400  3.720 

1920 10.500  2.300 

1921 laioO  2,112 

1922 900  LlOO 

1923 7.G00  11000 

1924   — fi.inO  3.60fl 

1925 i  14,704  14.3t;2 

Total  valoe J .     $4.126.94.1 
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SERPENTINE. 

Bibliography :  State  ^lineralogist  Report  XV.    Bulletin  38. 

Serpentine  has  not  been  produced  in  California  to  a  very  large  extent 
at  any  time.  A  single  deposit,  that  on  Santa  Catalina  Island,  has 
yielded  the  principal  output  to  date.  Some  material  was  shipped  from 
there  in  1917  and  1918,  being  the  only  output  recorded  since  1907.  It 
was  used  for  decorative  building  purposes  and  for  electrical  switch- 
boards. As  there  was  but  a  single  operator,  the  figures  were  combined 
with  those  of  marble  output  for  tliose  years. 

Serpentine   Production   of  California,   by   Years. 

The  following  table  shows  the  amount  and  value  of  serpentine  from 
1895  as  recorded  by  this  Bureau: 


Tau 

Cubic  feet 

Value 

Tear. 

Cubic  feet 

Value 

1895 

4,000 

$1000 

1904.. 

200 

$2,310 

1896 

1,500 

6,000 

1905  .. 



1897 

2,500 

2,500 

1906  .. 

847 

1.694 

1898 

750 

3,000 

1907  .. 

1,000 

3,000 

1899 

500 

2,000 

1917  .. 

a 

a 

1900 

350 

2.000 

1918  .. 

b 

b 

1901 

89 

890 

1919  .. 



1902 

512 

5,065 

1903 

99 

800 

Totals 

12,347 

$33,259 

Bibliography:  State  Mineralogist  Reports  XV,  XVIII.     Bulletin 
38.    U.  S.  Geol.  Surv.,  Bull.  586.    U.  S.  Bur.  of  Mines,  BuU.  218. 

Slate  was  first  produced  in  California  in  1889.  Up  to  and  including 
1910  such  production  was  continuous,  but  since  then  it  has  been  irregu- 
lar. Large  deposits  of  excellent  quality  are  known  in  the  state,  espe- 
cially in  El  Dorado,  Calaveras  and  Mariposa  counties,  but  the  demand 
has  been  light  owing  principally  to  competition  of  cheaper  roofing 
materials. 

'Slate'  is  a  term  applied  to  a  fine-grained  rock  that  has  a  more  or 
less  perfect  cleavage,  permitting  it  to  be  readily  split  into  thin,  smooth 
sheets.  Varieties  differ  widely  in  color  and  have  a  considerable  range 
in  chemical  and  mineralogieal  composition.  Excepting  certain  rare 
slates  of  igneous  origin  (of  which  the  green  slate  of  the  Eureka  quarry. 
El  Dorado  Count}',  California,  is  an  example)  formed  from  volcanic  ash 
or  igneous  dikes,  slates  have  originated  from  sedimentary  deposits 
consisting  largely  of  clay.  By  consolidation,  and  the  preissure  of  super- 
imposed materials,  clays  become  bedded  deposits  of  shale.  By  further 
consolidation  under  intense  pressure  and  high  temperature  incident  to 
mountain-building  forces,  shales  are  metamorphosed  to  .slates.  The 
principal  mineral  constituents  are  mica,  quartz,  and  chlorite,  with 
smaller  varying  amounts  of  hematite,  rutile,  kaolin,  graphite,  feldspar, 
tourmaline,  caleite,  and  others. 


»2  MINERAL    IXDUSTET    OF    CALIFORNIA. 

The  color  of  slate  is  of  economic  importance.  The  common  colors  are 
graj',  bluish  gray,  and  black,  though  reds  and  various  shades  of  green 
are  occasionally  found. 

The  permanency  of  slate  for  roofing  is  well  known.  It  is  stated  that 
there  are  slate  roofs  in  Pennsylvania  and  Maryland  over  100  years  old. 

'  "In  England  and  ^Vales.  and  in  France,  many  buildings  constructed  in  the  15th 
and  16th  centuries  were  roofed  with  slate,  and  the  roofs  are  stiU  in  excellent  condi- 
tion. There  is  a  record  of  a  chapel  in  Bedford-on-Avon  in  Wiltshire,  England,  roofed 
"with  slate  in  the  Sth  century,  and  after  1200  years  of  climatic  exposure  is  moss- 
covered  but  in  good  condition." 

Contrary  to  the  general  impres.sion,  however,  the  ma.jor  portion  of 
the  slate  produced  in  the  United  States  is  used  on  the  inside  rather  than 


El  Dorado  County  slate  placed  on  roof  of  a  residence  being  built  in  Oakland, 
California,    September,    1920. 

the  outside  of  buildings.  Its  interior  uses  include  .stationary  washtubs, 
electrical  switchboards,  and  blackboards. 

A  scjuare  of  roofing  slate  is  a  sufBcient  number  of  pieces  of  any  size 
to  cover  100  square  feet  of  roof,  with  allowance  generally  for  a  three- 
inch  lap.  The  sizes  of  the  pieces  of  slate  making  up  a  square  range 
from  7x9  inches  to  16  x  24  inches,  and  the  number  of  pieces  in  a 
square  ranges  from  85  to  686.  The  Ferry  Building,  San  Francisco,  is 
roofed  with  Eureka  slate  from  El  Dorado  County. 

In  California,  there  were  no  shipments  in  1925,  but  at  present  there 
are  prospects  of  commercial  output  being  renewed ;  in  fact,  some  small 
shipments  have  already  been  made  for  the  current  year. 

'  Bowles,  C,  Slate  as  a  permanent  roofing  material :  U.  S.  Bur.  of  M.,  Reports  of 
Investigations,  Serial  No.  2267,  July,  1921,  p.  4. 
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Total    Production   of  Slate   in   California. 

A  complete  record  of  amount  and  value  of  slate  produced  in  Cali- 
fornia follows: 


Year 

Squares 

Value 

Year 

Squares 

Value 

4,500 

4,000 

4,000 

3.500 

3,000 

1,800 

1,350 

500 

400 

400 

810 

3,500 

5,100 

4,000 

10,000 

S18,089 
24,000 
24,000 
21,000 
21,000 
11,700 
9,450 
2,500 
2,800 
2,800 
5,900 
26,250 
38,250 
30.000 
70,000 

1904.. 

6,000 
4,000 
10,000 
7,000 
6,000 
6,961 
1,000 

J50.000 

1905.... 

40,000 

1906 

100,000 

1907 

60,000 

1908 

60,000 

1909.... .- 

45,660 

1910.... 

8,000 

1911 

1915... .- 

1.000 

6,000 

1916 

1920 

8 

80 

1921 

1922 

* 

• 

1923 

88.829 

$676,479 

♦Concealed  under  'Unapportioned.' 


MISCELLANEOUS    STONE. 

Bibliograpliij:  State  Mineralogist  Reports  XII-XXII  (inc.).    Bul- 
letin 38;  also  annual  statistical  bulletins  from  1915  to  date. 

'Miscellaneous  stone'  is  the  name  used  throughout  this  report  as  the 
title  for  that  branch  of  the  mineral  industi'y  covering  crushed  rock  of 
all  kiuds,  paving  blocks,  sand  and  gravel,  and  pebbles  for  grinding 
mills.  The  foregoing  are  vei-y  closely  related  from  the  standpoint  of 
the  producer ;  therefore  it  has  been  found  to  be  most  satisfactory  to 
group  these  items  as  has  been  done  in  recent  reports  of  this  Bureau. 
So  far  as  it  has  been  possible  to  do  so,  crushed  rock  production  has 
been  subdivided  into  the  various  uses  to  which  the  product  was  put.  It 
will  be  noted,  however,  a  very  large  percentage  of  the  output  has  been 
tabulated  under  the  heading  '  Unclassified. '  This  is  necessary  because 
of  the  fact  that  many  of  the  producers  have  no  way  of  telling  to  what 
specific  use  their  rock  was  put  after  they  have  quarried  and  sold  the 
same  to  distributors  and  contractors. 

In  addition  to  amounts  produced  by  commercial  firms,  both  corpo- 
rations and  individuals,  there  is  hardly  a  county  in  the  state  but  uses 
more  or  less  gravel  and  broken  rock  on  its  roads.  Of  much  of  this, 
particularly  in  the  country  districts,  there  is  no  definite  record  kept. 

For  the  year  1925,  crushed  rock  registered  gains  both  in  tonnage  and 
value  over  the  preceding  year ;  as  did  also  sand  and  gravel.  The  result 
was  a  total  value  of  $17,409,854  as  compared  with  $15,966,380  in  1924. 
( 'ontinuance  of  general  building  work  and  highway  paving  are  in  part 
responsible  as  well  as  hydro-electric  power-plant  installations  and 
harbor  protection   (breakwater  and  .jetty  con.struction). 

As  for  some  years  past,  Los  Angeles  County  led  all  others  by  a  wide 
margin  with  an  output  valued  at  $6,978,605  (compared  with  $5,923,- 
329);  followed  bv  Alameda,  .second,  with  $1,414,398;  Contra  Costa, 
third,  $708,159:  Hiunboldt,  fourth,  $699,740;  Sacramento,  fifth,  $590,- 
359 :  Riverside,  sixth,  $542.020 ;  San  Diego,  seventh,  $508,538 ;  Fresno, 
eighth,  $457,307 :  followed  in  turn  by  Santa  Clara,  Mariposa,  San 
Bernardino,  San  Benito,  Shasta,  Orange,  and  Del  Norte,  in  the  order 
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named,  each  with  a  total  between  a  half-  and  a  quarter-million  dollars 
value. 

Paving   Blocks. 

The  paving  block  industry  has  decreased  materially  of  recent  years, 
almost  to  the  vanishing  point,  because  of  the  increased  construction  of 
smoother  pavements  demanded  by  motor-vehicle  traffic.  The  blocks 
made  in  Solano  County  were  of  basalt :  those  from  Sonoma  are  of 
basalt,  andesite,  and  some  trachyte,  while  those  from  Placer,  Riverside, 
San  Bernardino,  and  San  Diego  are  of  granite. 

Production  in  1925  amounted  to  27  M,  valued  at  #1,350. 

The  amount  and  value  of  paving  block  production  annually  since 
1887  has  been  as  follows : 


Tatr 

Amonnt 
M 

Vmlue                             TeM 

Amount 

Vahu 

1887   

naooo 

$350,0001 

1907 

4.604 

S199.347 

1888   

10,500 

367.500' 

1908 

7,660 

334,780 

1889  

7,303 

297,236 

1909 .- 

4,503 

199.803 

1890    

7,000 

245,000 

1910 

4,434 

198.916 

1891    

5.000 

150,000 

1911 

il41 

210,819 

1892    

*3.000 

96,000 

1912       

11,018 

578,355 

1893   

2,770 

96,950 

1913 

6,364 

363,5(6 

1894    

2.517 

66,981  1 

1914 

6,053 

270,598 

1895    

2,332 

73,338 

1915 

3.285 

171,092 

1896    

4,161 

77.5S4 

1916 

1,322 

54,362 

1897 

1.711 

1,144 

305 

35,235 
21,725 

7,861 

1917 

1918 

1919 

938 
872 

27 

38,567 

1898        

17,000 

1899    

1,350 

1900    

1,192 

23,775 

1920 

63 

3.155 

1901    

1.920 

41,075 

1921 

4 

280 

1902    

3.502 

112,437  1 

1922 

72 

3.924 

1903    

4,854 

134,642 

1923 

15 

880 

1904 

3.977 

161.732 

1S24 

n 

27 

935 
1,350 

1905 —    - 

3.408 
4,203 

134.347 
'        173,432 

Totals 

1906 

135.702 

$3.315.8SS 

•Figures  for  1SST-1S92  (inc.)  are  for  Sonoma  County  only,  as  none  are  available 
for  other  counties  during  that  period ;  though  Solano  County  quarries  were  then 
also  quite  active. 

Grinding   Mill   Pebbles. 

Production  of  pebbles  for  tube  and  grinding  mills  began  commer- 
cially in  California  in  1915.  Owing  to  the  decreased  imports  and 
higher  prices  of  Belgium  and  other  European  flint  pebbles,  due  to  the 
war,  there  was  a  serious  inquiry  for  domestic  sources  of  supply.  One  of 
the  shipments  made  in  that  year  was  of  pebbles  selected  from  gold- 
dredger  tailings  in  Sacramento  County,  for  use  in  a  gold  miU  in 
Amador  County  employing  Hardinge  mills. 

The  important  development  in  this  item,  however,  took  place  in  San 
Diego  County.  At  several  points  along  the  ocean  shore  from  Eneinitas 
south  to  near  San  Diego,  there  are  beaches  of  washed  pebbles  varying 
from  1  inch  to  6  inches  in  diameter,  which  come  from  conglomerate 
beds  made  up  of  well-rounded  water-worn  pebbles  of  various  granitic 
and  porphyritie  rocks  with  some  felsite  and  flint.  The  wave  action  has 
broken  down  portions  of  the  cliffs  for  considerable  distances  and 
formed  beaches  of  the  pebbles  which  are  well  washed  and  cleaned  of 
the  softer  materials.     The  rocks  sorted  out  for  shipment  are  mainly 
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basalt  and  diabase,  with  an  occasional  felsite  and  flint  pebble.  There 
is  a  tough  black  basalt  which  is  stated  to  give  satisfactory  results.  In 
Fresno  County  pebbles  have  been  selected  from  the  gravel  beds  of  the 
San  Joaquin  River  near  Friant.  Shipments  have  been  made  to 
metallurgical  plants  in  California,  Nevada,  Montana  and  Utah. 

Imports  in  1025  amounted  to  14.500  long  tons,  valued  at  $105,041 
compared  with  15.601  long  tons  and  $114,958  in  1924. 

Californian  output  for  1925  was  215  tons,  valued  at  $1,385,  a 
decrease  from  the  1924  figures. 

The  amount  and  value  of  grinding  mill  pebbles,  annually,  follows : 


Tear 

1915  

1916 

1917  

1913  

191G  

1920  

1921  

1922  

1923  

1924 

1925 

Totals 


»4C 

$2,810 

20,2:32 

107,567 

21.450 

90,538 

8.62S 

61.26.3 

2.607 

19.272 

2,101 

17,988 

247 

1.418 

1.571 

7,628 

2.650 

14,936 

434 

2.969 

21.5 

1,385 

60.478 

t25r,770 

Sand   and  Gravel. 

A  considerable  part  of  the  gravel  excavated  is  passed  through  grading 
and  washing  plants,  and  the  material  over  2  inches  in  size  is  crushed. 
Much  of  it  is  utilized  in  concrete  mixtures,  ilost  of  the  gravel  used 
for  road  surfacing  and  repairs  as  well  as  that  for  railroad  ballast  is 
ereek-run  or  pit-run  material  which  is  spread  upon  the  roads  without 
undereoin?  anv  eradine  or  washin?. 


Plant  of  Granite  Rock  Company  at  Logan.   San  Benito  County.     The  quarry  face 
shows  above  and  to  the  left  of  the  buildings.     Photo  by  C.  McK.  Laizure. 
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The  distribution  of  the  1925  output  of  sand  and  gravel,  by  counties, 
is  given  in  the  following  table : 

County                                                                                                Tons  Value 

Alameda >  1,642.874  $1,024,891 

Amador 1S.S30  21.200 

Butte S6.727  57.592 

Calaveras 1,719  1,305 

Contra  Costa '     106,245  43,470 

Del  Norte 1.000  750 

El   Dorado   7.153  10,220 

Fresno 577.071  249,527 

Glenn 248,600  91,926 

Humboldt 164,875  98,169 

Imperial    166,940  138,294 

Kern    6,000  3,000 

Lake    25,500  15,300 

Lassen     1,000  750 

Los  Angeles >>4_5((i.655  2.869.229 

llariposa    817.735  328,794 

Merced    67.333  27,300 

Modoc    8.200  2,000 

Mono '       15,000  29,250 

Monterey    •>     264,927  209,423 

Napa   35,029  25,015 

Nevada 3,750  3,000 

Orange    <■     343.487  235.112 

Placer   451.160  48,707 

Riverside    »       13,270  13,542 

Sacramento    »'    392.742  228. 5SJ 

San  Benito 69.066  73.175 

San   Bernardino   427.791  206.251 

San  Diego »     539.210  384.965 

San  Francisco «       18.500  16.250 

San  Joaquin 569.579  102.737 

San  Slateo 46.090  29.798 

Santa  Barbara 80.994  57.243 

Santa  Clara 406.280  345,049 

Santa    Cruz    «       18.666  14.625 

Shasta 82.517  59,829 

Sierra    5,200  3.050 

Siskivou    10.960  8,200 

Solano 15.000  12.000 

Sonoma 160.153  63.543 

Stanislaus   224.426  172.256 

Tehama     6.000  4,000 

Tulare 25.235  12,735 

Tuolumne 6.600  2.500 

Ventura    •     132.133  105.800 

Tolo 38.430  23.060 

Tuba    •     222,558  137.288 

Colusa.  Madera.  Marin,  Mendocino,  Plumas* 151,678  111.575 

Totals 13,315,908  $7,722,247 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 
■  Includes  molding  sand. 

*'  Includes  plaster  and  brick  ?and. 

'  Crushed  volcanic  cinders. 

■i  Includes  molding,  blast,  filter,  stucco,  plaster,  and  roofing  sand. 

*  Includes  plaster  sand  and  roofing  gravel. 
'  Includes  roofing  gravel. 

Included  in  the  above  is  a  total  of  45,96-1  tons  of  molding  sand, 
valued  at  $76,974  f.o.b.  pit.  from  two  operators  in  Alameda  Coiuity, 
and  one  each  in  Contra  Costa.  Monterey.  Kiverside.  Sacramento,  San 

Diego.  San  PrancLsco.  Santa  Cruz.  Ventura,  and  Yuba.  This  item  is 
each   year   a.ssuming   a   more   important    position   in   the   commercial 

mineral   List    of    California.      The    1924   figures   totaled  32,968   tons 
and  $68,105. 

Crushed  Rock. 

To  list  the  kinds  and  varieties  of  rock  utilized  commercially  under 
this  heading  would  be  to  run  almost  the  entire  gamut  of  the  elas-sifica- 
tion  scale.  ^Much  depends  on  the  kind  available  in  a  given  district. 
Those  which  give  the  most  satisfactory  sei"vice  are  the  basalts  and  other 
hard,  den.se,  igneous  rocks  which  break  with  sharp,  clean  edges.     In 
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many  localities,  river-wash  boulders  form  an  important  source  of  such 
material.  In  such  eases,  combined  crushiii":  and  washing  plants  obtain 
varying  amounts  of  sand  and  gravel  along  with  the  crushed  sizes.  In 
Sacramento  and  Butte  counties  the  tailings  piles  from  the  gold  dredgers 
are  the  basis  of  like  operations. 

The  values  given  are  based  on  the  selling  prices,  f.o.b.  cars,  barges, 
or  trucks,  at  the  quarry. 
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Miscellaneous  Stone  Production  of  California,  by  Years. 

Tlie  amount  and  value,  annually,  of  crushed  rock  (including 
macadam,  ballast,  rubble,  riprap,  and  that  for  concrete),  and  sand  and 
gravel,  since  1893,  follow : 


Crushed  Rock,  Sand  and  Gravel,  by  Year 


1S93. 

1894  . 

1895  . 
1896. 
1897. 
1898. 
1899. 
1900. 
1901  . 
19ff2  . 
1P03  . 
1904  . 
1905. 
1906. 
19(17  . 
19(IS  , 
1909  . 


Tons 


Value 


371,100 

661,900 

1,254,688 

960,619 

821,123 

1,177.365 

964,893 

789,287 

530,396 

2,056.015 

2,215,625 

2,296.898 

2,624,257 

1,555,372 

2.288.888 

3.998,945 

5,531,561 


$456,075 

664.838 

1,095,939 

839,884 

600,112 

814,477 

786.892 

561,642 

641,037 

1,249,529 

1,673,591 

1,641,877 

1.716.770 

1,418,406 

1,915.015 

3,241,774 

2,708,.S26 


Tear 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922   

1923   

uia4 

192.5 

Totals—- 


Tons 


5,827,828 
6,487.223 
8,044,937 
9,817,616 
9.288,397 
10,879.497 
9,951,089 
8,069.271 
6,641,144 
6,919,188 
9,792.122 
10,914,145 
13,049.644 
19,840,301 
21.451.129 
23.819,137 


Value 

$2,777,690 

3,610,357 
4,532,598 
4,823,056 
3,960,973 
4,609,278 
4,009,590 
3,505,662 
3,325,889 
3.678.322 
6,782,414 
7,834,640 
10.366,231 
15.379.838 
15.9G2.4Tfi 
17.407.113 


210,891.605      134,592,311 


A  comparison  of  the  above  table  of  annual  production  of  these 
materials  with  the  similar  table  for  cement  (see  ante),  reveals  the  fact 
that  the  important  growth  of  the  crushed  rock  and  gravel  business  has 
been  coincident  with  the  rapid  development  of  the  cement  indu.stry 
iTom  the  year  1902, 
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CHAPTER   FIVE. 


INDUSTRIAL   MATERIALS. 

Bibliography:  State  Mineralosrist  Reports  XII-XXII  (inc.).  Bul- 
letin 38.  MLn.  &  Sei.  Presa,  Vol.  114,  :Mareli  10.  1917.  Spurr 
and  Wonnser.  "Marketing  of  Metals  and  Minerals."  ''Xon- 
MetaUic  Minerals."  by  R.  B.  Ladoo.  See  also  under  each 
substance. 

The  following  niiueral  substances  have  been  arbitrarily  arranged 
under  the  general  heading  of  Industrial  Materials,'  as  distinguished 
from  those  which  have  a  clearly-defined  classification,  such  as  metals, 
salines,  structural  materials,  etc. 

These  materials,  many  of  which  are  mineral  earths,  are,  with  foiu-  or 
five  exceptions,  as  yet  produced  on  a  comparatively  small  scale.  The 
possibilities  of  development  along  several  of  these  lines  are  large,  and 
with  inerea.sing  transportation  and  other  facilities,  together  with  stead- 
ily growing  demands,  the  future  for  this  branch  of  the  mineral  industry 
in  California  is  promising.  There  is  scarcely  a  county  in  the  state  but 
might  contribute  to  the  output. 

I'p  to  within  the  last  few  years,  at  least,  production  has  been  in  the 
majority  of  instances  dependent  upon  more  or  less  of  a  strictly  local 
market,  and  the  annual  tables  show  the  results  of  such  a  condition,  not 
only  in  the  widely -varying  amounts  of  a  cei-tain  material  produced  from 
year  to  year,  but  in  widely -varying  prices  of  the  same  material. 

The  more  important  of  the.se  minerals  thus  far  exploited,  so  fa/  as 
shown  by  value  of  the  output,  are  limestone,  mineral  water,  pyrites, 
pottery  cla.vs,  diatomaceous  earth,  g>-psum,  tale,  and  dolomite. 

This  sroup  as  a  whole  showed  a  slight  increa.se  in  the  tota  value  to 
$5,379,064  in  1925  from  .i;5.112.S12  for  1924. 

The  following  table  gives  the  comparative  figures  for  tlie  amounts 
and  values  of  industrial  minerals  produced  in  California  during  the 
years  1924  and  1925: 


Substance 

1924 

1923 

Inciease-r 

Decrease— 

Value 

Amount 

Value 

Amount 

Value 

-Asbestos.,  . 

70  tons 

417.928  tons 

28.843  tons 

9.055  tons 

5.290  tons 

J4,750 

651.857 

71.271 

68.112 

6735 

4,800 

33,210 

3^,660 

23m 

5.234 

818.726 

33,404 

517,835 

35,006 

242.770 

•1,953.613 

537,587  tons 
42.852  tcais 
8.165  tons 
5,280  tons 

S674.376 
104.900 
59.615 
91.842 
10.663 
172,444 
494,525 

, 

EMomite.  _. 

FeMspsr 

8.497— 

23,389  tana 

219,476  ions 

109  ions 

532itms 

8.159.211  gals. 

4,919  tons 

121,214  tons 

6.808  tons 

16.179  tons 

107,613  tons 
319,977  tons 

Ljthia,.       

9  2S9_ 

669  tons 

12.115.072  gals. 

5.319  tons 

129.500  tons 

12,498  tons 

15.465  tons 

6.969 
1,230,455 
32,937 
528.550 
96,780 
239,084 
'1,635,924 

PuinSce  aad  Tokanic  ash 

467— 

Silica  ^saod  aad  qtianz) 

61.774-5- 
368A— 

TotalTslae... 

J5,112,812 

S5.379.064 

•Under  'im^gxjTtioDed.' 

» Includes  drntomaeeoGS  earth,  shale  oil,  sintmftTinfMtTMl^>ncT«e.  solphor.  mica  schist,  radio  galei 

^  Ifidudes  asb^oe,  diatocnftceoas  e&rth,  grai^te,  shaJe  oil.  silUmanite-aDdahiEite. 
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ASBESTOS. 

Bihliography:  State  Mineralogist  Ecports  XII-XIX  (inc.),  XXII. 
Bulletins  38,  91.  Canadian  Dept.  of  M.,  Mines  Branch  Bulletin 
69.  Min.  &  Sei.  Press,  April  10,  1920,  pp.  531-533.  Eng.  &  Min. 
Jour.-Pre.s.s,  Vol.  113,  pp.  617-625,  670-677. 

In  1925  there  was  a  small  tonnage  of  crude  asbestos  ore  and  tibre 
|ii-()duced  in  California,  l)ut  as  there  was  only  a  single  operator,  the 
figures  are  concealed  under  the  'Unapportioned'  item. 

The  future  of  asbestos  mining  in  Califoi'nia  is  dependent  largely 
upon  the  development  of  uses  in  quantity  I'oi-  the  short-fibre  mill 
grades,  and  for  the  ami)hibole  variety.  Tliere  are  apparently  large 
resources  of  such  material  that  can  lie  made  available.  Some  spinning- 
arade  fibre  has  also  lieeu  found  in  this  state,  notably  in  Nevada,  Cala- 


San  Benito  County. 


veras,  and  Monterey  counties,  but  the  commercial  yield  to  date  has  been 
small.  There  are  extensive  serpentine  areas  in  the  Coast  Ranges,  in 
the  Klamath  Mountains,  and  in  several  sections  of  the  Sierra  Nevada 
]\Iountains  which  are  within  the  range  of  possible  asbestos  producers, 
as  chrysotile  is  a  fibrous  form  of  serpentine.  These  localities  all  yielded 
chromite  in  greater  or  less  amounts  during  the  World  War  period. 

Three-quarters  of  the  world's  supply  of  asbestos  is  produced  by 
Canada.  The  accompanying  chart  shows  the  range  of  prices  at  Quebec, 
1922-1925  (inc.). 


MINERAL    INDUSTRY    OF    CALIFORNIA. 


NOX    XaOHS     ws 


o    o     o    t  o 


-      ■J--l---i 

ll 

' 

., t..     ,.,.. 

.1 1.      '.. 

ti"H 

*^ 

1 1 

J..,/... 

n<J 

1 

^ 

:.    ... 

.  :,  ...L.- 

; 

15  ^i"r 

A      

L..    ...!..- 

^— ' 

o>  ®""r 

.] 

1 

.], ,  .    .   .. 

- 

- 

.j  N        .V 

A  '^ 

z 

\ 

(n 

> 

''i"" 

\ 

5 

■i-^A 

- 

.      _    ...£ 

/ \l. 

\ 

^ 

2 

1  /'  t 

/ 

^   x"^ 

._    -  ....^ 

J 

r 

s   '  *" 

..    1 

^    eunp 

L         Z 

1 

...  1 .. 

\ 

[ 

U) 

N y .. 

>i. 

"s 

A 

° 

V 

, 

/ 

: 

..I  - . 

•39(1 

+ 

1 

90 

a 

i  ..  .  ' 

.. ,,/ 

} 

•  d 

_  .^  J  __..■■[ 

fr 

u    d 

'\ 

/ 

o 

m 

' 

f 

6 

\ 

T 

/      J. 

it    1 

--r4f- 

Ul 

i 

- 1 

2        .. 

Z 

s 

1 

<n  o""r 

S 

z  ^ 

p' 

i 

^ 

Ul 

5 

o 

' 

iff^ 

u 

L. 

1    1 

<-> 

5m 

\ 

s 

s 

, 

y 

7  " 

sp'::"":: 

1 

-  \\--- 

la -- 

\ 

1 

r 

; 

■ir- 

\ 

•;d9g 

' 

.■;•'' 

B.I., 



Z.J _. 

-1  '••■ 

■^'uZiL 

/ 

S      ' 

:;:;i:::::: 

'' 

^ 

!/! 

/ 

^^ 

•, 

V 

.!: 

\ 

'\ 

-- 

■idv 

.-,!'.  ..,1 

/ 

} 

..', 

1 

' 

., ..z 

'-.  ...A.. 

,.•• 

,,■' 

'       i 

/ 

■wn 

..:::  :::i 

1 

' 

' 

NOi  xaoHS    a3d  savnoo 


STATISTICS    OP    ANNUAL    PRODUCTION. 


93 


Asbestos  Production   of  California,  by   Years. 

Total  amount  and  value  of  asbestos  production  in  California  since 
1887,  as  given  in  the  records  of  this  Bureau,  are  as  follows : 


Value 


1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


1899 
1900 
1901 
1902 


$1,800 
1,800 
1,800 
4.260 
3,960 
1,830 
2,500 
2,250 
1,000 


10  200 

30  750 

50  1,250 

110  4,400 


1903  .„ 

1904  .... 

1905  .... 

1906  .... 


10  162 
112  2,625 
70     3,500 


1907 

1908  .... 

1909 

1910  --. 
19U  .... 

1912  .... 

1913  .... 

1914  .... 
1915 

1916  .... 

1917  .... 

1918  .... 

1919  (   , 
1920S     ' 

1921  ._.- 

1922  .... 

1923  .... 

1924 

1025 


70 

$3,500 

70 

6,100 

65 

6,500 

200 

20,000 

125 

500 

90 

2,700 

47 

1,175 

51 

1,530 

143 

2,860 

145 

2,380 

136 

10,225 

229 

9,903 

131 

6.240 

410 

19.275 

50 

1,800 

20 

200 

70 

4,7n0 

• 

2.826  !      $133.725 


•Annual  details  concealed  under  'Unapportioned.' 

BARYTES. 

Bihliography.  State  Mineralogirst  Reports  XII,  XIV,  XV,  ^yil. 
XXI  Bulletin  38.  Eng.  &  Min.  Jour.-Pres.s,  Vol.  114,  p.  lOJ, 
July  15,  1922;  Vol.  115,  pp.  319-324,  Feb.  17,  1923. 

There  were  no  commercial  shipments  of  crude  barytes  in  California 
during  1924-1925.  In  1923,  the  output  amounted  to  a  total  of  2925 
tons  valued  at  $16,058  f.  o.  b.  rail-shipping  point.  The  1923  product 
came  mainly  from  Nevada  County,  with  smaller  amounts  from  Mariposa 
and  Shasta'counties,  and  was  consumed  principally  in  the  manufacture 
of  lithopone.  More  than  half  of  the  total  tonnage  of  barytes  utilized 
in  the  United  States  is  taken  in  the  manufacture  of  lithopone,  which  is 
a  chemically-prepared,  white  pigment  containing  approximately  70% 
liarium  sulphate  and  30'/;  zinc  sulphide.  This  is  one  of  the  principal 
constituents  of  'flat'  wall  paints. 

The  principal  uses  for  barytes,  after  washing  and  grinding,  are  as 
an  inert  pigment  and  tiller  in  paint,  paper,  linoleum,  oilcloth  and 
rubber  manufacture,  and  in  the  preparation  (if  lithopone  and  a  number 
of  chemicals.  The  most  important  of  such  chemicals,  other  than  litho- 
pone, are:  barium  binoxide  (used  in  preparation  of  hydrogen 
peroxide)  ;  barium  carbonate  (used  by  pressed  brick  and  by  rubber 
manufacturers  to  n(>iitralize  sulphur  content)  :  barium  chloride  (used 
in  battery  plates,  and  as  a  mordant  by  dry-color  manufacturers,  and 
in  tanning  leather")  ;  barium  nitrate  (used  in  munitions  and  in  making 
'red  fire'  material)  ;  barium  sulphate  precipitated,  or  'blanc  fixe'  (used 
in  rubber  manufacture;  for  painting  on  interior  steel  of  battleships 
and  other  sea-going  vessels;  also  as  a  detector  in  taking  X-ray  pictures 
of  the  human  bodv). 
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Present  quotations  for  liar^-tes  vaiy  from  $7  to  $9  per  ton,  crude, 
f.o.b.  rail-shipping  point,  depending  on  quality.  ]\Iost  baryte  has  to 
be  waslied  and  acid  treated  to  i"eniove  iron  stains  or  other  impurities 
liefore  l)eing  suitable  for  paint  use. 

Known  occurrences  of  this  mineral  in  Califoi-uia  are  located  in  Inyo, 
Los  Angeles,  ilariposa,  ilonterey,  Nevada,  San  Bernardino,  Shasta  and 
Santa  Barbara  counties.  The  deposit  at  El  Portal,  in  ^lariposa  County, 
has  given  the  largest  commercial  production  to  date,  in  part  witlierite 
(barium  carbonate,  BaCO:.).  "Witherite  has  also  been  found  in  Shasta 
County,  but  no  shipments  have  yet  lieen  made  from  the  deposit. 

Total    Barytes   Production   of   California. 

The  first  recorded  production  of  barytes  in  California,  according  to 
the  stati.stical  reports  of  the  State  ^Mining  Bureau,  was  in  1910.  The 
annual  figures  are  as  follows: 


Tear 

Tons 

Value 

Tear 

1      Tons 

Value 

1910  „ 

1911  .- 

1912  .. 

860 
309 
564 

$5,640 
2,207 
2,812 
3,680 
3,000 
620 
5.516 

25.633 

1918  .. 

1919  .. 

1920  .. 

1921  .. 

1922  .. 
1923- 

1924   _. 

-I            100 
1.501 
3.029 
-.1           901 
-.;        3,370 
-;        2,925 

$1,500 
18,065 
20.795 

1913  .. 

1914  -. 

1915  - 

1916  .. 

1,600 
2.000 
410 
1,606 
4,420 

4,809 
18,925 
16.058 

1917  .. 

Totals 

23,595 

$129,260 

CUAY     (Pottery). 

Bibliography:  State  Mineralogist  Reports  I,  IV,  IX,  XII-XV, 
XVIII-XXII  (inc.).  Bulletin  38.  Preliminary  Report  No.  7. 
U.  S.  Bureau  of  Standards,  Tech.  Paper  Xo.  262. 

At  one  time  or  another  in  the  history  of  the  state,  pottery  clay  has 
been  quarried  in  thirty-three  of  its  counties.  Of  these,  20  contributed 
in  192.5.  In  this  report,  'pottei-y  clay'  refers  to  all  clays  used  in  the 
manufacture  of  red  and  brown  earthenware,  cliina  and  .sanitary  ware, 
flowerpots,  floor,  faience  and  ornamental  tiling,  architectural  terra 
cotta,  sewer  pipe,  drain  and  roof  tile,  etc.,  and  the  figures  for  amount 
and  value  are  relative  to  the  crude  material  at  the  pit,  without  reference 
to  whether  the  clay  was  sold  in  the  crude  form  or  was  imiuediateh'  used 
in  the  manufacture  of  any  of  the  above  finished  products  by  the  pro- 
ducer. It  does  not  include  clay  used  in  making  brick  and  hollow 
building  blocks. 

There  are  many  other  impoi'tant  uses  for  clays  besides  pottery  manu- 
facture. Among  these  may  be  enumerated  paper,  cotton  goods,  and 
chemicals.  Being  neutral,  claj-  does  not  have  an  injurious  effect  upon 
other  constituents  used  in  the  manufacture  of  such  articles.  In  paper 
making,  clay  is  used  as  a  filler  in  news  and  similar  grades,  and  as  a 
eoater  or  glazer  Iti  the  more  highly-finished  art  papers.  A  large  part 
of  the  china  clay  used  in  the  United  States  is  imported  from  England. 
Clays  of  the  montmorillonite  and  halloysite  group  ('rock  soap')  are 
being  utilized  successfully  in  the  manufacture  of  soaps. 
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During  1925,  a  total  of  58  producers  in  20  counties  reported  an 
output  of  537,587  short  tons  of  pottery  cla.y,  having  a  total  value  of 
$674,876  f.  o.  h.  rail-shipping  point,  for  the  crude  material,  as  eoiii- 
liared  with  the  1924  production  of  417,928  tons  worth  $651,858. 

Because  of  the  fact  that  a  given  product  often  recpiires  a  mixture  of 
several  different  clays,  and  that  these  are  not  all  found  in  the  same  pit, 
it  is  necessary  for  most  clay-working  plants  to  buy  some  part  of  their 
raw  materials  from  other  localities.  For  these  reasons,  in  compiling 
the  clay  industry  figures,  much  care  is  required  to  avoid  duplications. 
So  far  as  we  have  been  able  to  segregate  tlie  figui-es,  from  the  data  sent 
in  by  the  operatives,  we  have  credited  the  clay  output  to  the  counties 
from  which  the  raw  material  originated;  and  have  deducted  tonnages 
used  in  brick  manufactui'e,  as  liricks  are  classified  separately,  herein. 

A  tabulation  of  the  direct  returns  from  the  producers,  by  counties, 
for  the  vear  1925,  is  shown  hercwitli  : 


Pottery    Clay,    in    1925. 


County 

Tons 

Value 

Used  in  the  manufacture  of— 

Alameda 

Amador 

Lns  Angeles... 

9.300 
63.889 
217.707 

414 
13.431 
102.598 

74,789 

1,363 
»1,540 
b26.976 

2,390 
1,516 

21,674 

$11,376 
95,946 
106.817 

1.161 
-12,562 
138.813 

155.315 

2.748 
11.000 
66.427 

5.800 
3.216 

33.195 

Drain,  floor,  faience,  hand  made  and  roofing  tile,  sewer 

and  chimney  pipe,  flue  lining, 
Kalsomine.  refractories,  roofing  tile,  saggers,  sanitary 

ware,  sewer  pipe,  and  various. 

Monterey 

fire  clay,  electrical  conduit,  refractories,  various  and 
oil  well  mudding. 
Floor  and  roofing  tile. 

lining,  drain,  floor  and  roofing  tile,  and  various. 

and  various. 

Calaveras,  Contra  Coata,  Fresno,  Hum- 
boldt,  Kern,    Marin,   Merced,   So- 
noma* 

ins:,  architectural  terra  cotta,  crushed  brick  for  roofing, 
porcelain  and  various. 

Totals 

537,587 

$674,376 

•Combined  to  conceal  output  of  a 

0  Includes  kaolin. 

b  Includes  'CornwaU'  stone. 

ingle  opera 

or  in  each. 
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Pottery    Clay    Products. 

The  values  of  the  various  potterv  clav  products  made  in  California 
during  1925  totaled  $13,621,431,  compared  with  $12,015,361  iu  1924. 
their  distribution  beiup;  shown  in  tlie  following  tabulation : 

Xnmher  of 

Product                                                                           producers         Tons  Value 

Ai-chitectural   terra   cotta fi  17,06S  52,677,855 

Chimney  pipe,  terra  cotta  and  flue  lining 9  14,484  535,887 

Drain    tile 13  7,733  126,360 

Roofing    tile 18  48,327  1,394.108 

Sewer    pipe 10  SS,360  2,217,151 

Stoneware  and  chemical   stoneware 6                   362,370 

Sanitary   ware 5                  2,178,623 

Chinaware  and  semi-vitreous  tableware 3                  569.182 

Red  earthenware 6                  164.071 

Floor,  faience,  mantel,  glazed  and  hand-made  tile_  20                  2. 419. 583 

Miscellaneous  art  pottery,  bisque  doll  heads  and 
chinaw'are,  porcelain,  cement,  brick  dust,  glass 
tank  blocks,  garden  furniture,  crushed  tile,  elec- 
trical conduit,  conduit  pipe,  fire  tile  and  ground 

fire  clay 14                 970.241 

Total    value ?13,621,431 

Important  increases  were  shown  by  several  of  the  above  groups, 
particularly  chimney  pipe,  sewer  pipe,  roofing  tile,  and  flat  tile  (floor, 
faience,  mantel,  ete.V 

Pottery   Clay    Production    of  California,   by    Years. 

Amount  and  value  of  crude  pottery  clay  output  in  California  since 
1887  are  given  in  the  following  table: 


Year 


Tons 


Value 


1887 75,000 

1888 75,000 

1889 75.000 

1890 100,000 

1891  100,000 

1892 100.000 

1893 24856 

1894 28,475 

1895 37,660 

1896 41,907 

1897 24,592 

1898 28,947 

1899 40,600 

1900 59.636 

1901 55,679 

1902 67,933 

1903 90,972 

1904 84,149 

1905  183,8(B 

1906  ..— 167.267 


$37,500  1 1907 -!  160,385 

37,500  '  1908 208,042 

37,500  lll909 299,424 

50.000  I  1910 249,028 

50,000  1911 224,576 

50,000  1912 199,605 

67,284  1913 231,179 

35,073  1914 179,948 

39,685  1915 157,866 

62,900  1 1916 134.636 

30,290  iil917 166.298 

33,747  1918 112,423 

42,700  ■  1919 135.708 

60,956  '  1920 203,997 

39,144  I  1921  225,120 

74,163  111922 277,232 


99,907 
81,952 
130,146 
162.283 


1923 376.863 

1924 417.928 

1925 I   537.587 


$254,454 

325,147 
465,647 
324,099 
252,759 

215. t)  83 
2(51. 2T3 

167,552 
133,724 
146.538 
154,602 
166,788 

245.019 

440.689 
362,172 
473.184 
697,84] 

651. S57 
6-4.370 


Totals '    5,909,323     $7,636,134 


DOLOMITE. 

Bibliographij:  Reports  XT,  XVII-XXII  (inc. 


Bulletins  67,  91. 


The  production  of  dolomite  for  the  year  1925  totaled  42,852  tons 
valued  at  $104,900.  being  an  increa.se  iu  both  quantity  and  value  over 
the  1924  figures  of  28.843  tons  and  $81,271,  though  less  than  the 
record  yield  of  1923.  The  1925  output  came  from  two  quarries  in 
Invo  County  and  one  each  in  San  Benito  and  Tuolumne.    The  material 
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shipped  was  utilized  for  steel  furuace  flux  and  refractories,  for  luami- 
facture  of  CO,,  btirned  dolomitic  lime,  for  stucco  dash-coat,  and  ter- 


Dolomite    Production    of   California,    by    Years. 

Previous  to  the  1915  statistical  report  of  the  State  Mining  Bureau, 
dolomite  was  included  under  limestone,  as  the  two  minerals  are  closely 
related  chemically;  but  since  dolomite,  as  such,  luis  been  found  to 
liave  certain  di.stinctive  applications,  we  have  given  it  a  seiiaratc 
I  lassification. 

Amount  and  value  of  tiio  outjiut  of  dohimite.  annually,  iiavc  been  as 
follows  : 


Year 

Tons 

Value 

1915 

4,192 
13,313 
27,911 
24.560 
24,502 
42,388 
31,195 
52,409 
69,519 
28,843 
42,852 

$14,504 

1916 

46,566 

1917 -      

66,416 

191S ___ __  _  _  

79,441 

1919 ,           -      

67,953 

1920 -_ _  

132,791 

1921 .                            

99,155 

1922  .  __ 

114,911 

1923                                            .  

142,615 

1924 _ 

71,271 

1925 _.  _   __  __  __   __.   _   __-  -_  _^_  _ 

104,900 

361,684 

$940,523 

FELDSPAR. 

BibUoanipIn/:  State  iliueralogist  Reports  XV,  XVII,  XVIII, 
XXI.  Bulletins  67,  91.  U.  S.  Bureau  of  Mines,  Bulletin  92. 
Eng.  &  Min.  Jour.-Press,  Vol.  11."),  pp.  535-538,  :\Iar.  24,  1923. 

Feldspar  was  produced  i)y  eight  operators  in  three  counties  (Kern, 
Riverside,  and  San  Diego)  during  1925,  to  the  amount  of  8165  tons, 
valued  at  $59,615.  being  a  sliglit  decrease  both  in  quantity  and  value 
from  the  1924  figures,  whicli  were  9055  tons  and  $68,112. 

The  requirements  of  the  pottery  trade  demand  that  in  general  the 
percentage  of  free  silica  a.ssociated  with  the  feld.spar  be  less  than  20%, 
and  in  some  cases  the  potters  specify  less  than  5%.  An  important 
factor,  also,  is  the  iron-bearing  minerals  frequently  present  in  pegma- 
tites and  granites,  .such  as  biotite  (black  mica),  garnet,  hornblende,  and 
l)lack  tourmaline.  Feldspar  for  pottery  uses  should  be  practically  free 
of  these.  Tlie  white,  potash-mica,  muscovite,  is  not  particularly  ob.jec- 
tiouable  except  tliat,  being  in  thin,  flexible  plates,  it  does  not  readily 
grind  to  a  fineness  recjuired  for  the  feldspar. 

Present  quotations  are  from  $5  to  $8  per  ton,  crude,  according  to 
quality. 

The  most  important  recent  developments  in  tlie  feldspar  resources 
of  California  have  taken  place  in  San  Diego  and  Riverside  counties, 
where  large  deposits  of  massive,  high-grade  spar  are  being  opened  up. 
These  deposits  are  unu.suall.y  free  from  black  mica  and  other  deleterious 
iron-bearing  minerals  objectionable  in  pottery  work.  The  important 
producing  districts  are  near  Lakeside  and  Campo,  in  San  Diego  County, 
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and  near  Lakeview.  ^luri-ietta.  and  Elsinore.  in  Riverside  County. 
No  recent  shipments  have  been  reported  from  ^Monterey  and  Tulare 
counties,  formerly  important  sonrce.s. 

Total     Feldspar    Production    of    California. 

Total  amount  and  value  of  feldspar  production  in  California  since 
tlie  inception  of  the  industry  are  griven  in  the  foUowinj;  table,  by  years: 


Year 

Tom 

Value 

Year 

Tons 

Value 

1910          

760 
740 
1,382 
2.129 
3,530 
1,800 
2,630 
11,792 
4,132 

$5,720 
4,560 
6,180 
7,850 
16,565 
9,000 
14.350 
46.411 
22,061 

1919  - 

1,272 
4,518 
4,349 
4,587 
11,100 
9,055 
S.165 

$12,965 

1911 

1912 

1920 

1921 

1922.. 

26,189 
28,343 

37,109 

1923 _-     _     

81,800 

1915            

1924 

68,112 

1916 

1925 

59,615 

1917. _. 

1918         -   

Totals 

71,941 

$446,825 

FLUORSPAR. 

BihIio(jraphij:  State  Mineralogist  Reports  XVII,  XVIII.  Bulle- 
tins 67,  91.  Ens.  &  Min.  Jour.-Rress,  Vol.  117,  pp.  489-492. 
Mar.  22,  1924. 

Fluorspar,  or  calcium  fluoride.  CaF.^,  is  one  of  the  most  important 
non-metallic  minerals  from  an  iudu.strial  .standpoint.  About  80% 
of  tlie  commercial  mineral  is  prepared  in  the  'gravel'  form  and  utilized 
as  a  flux  in  the  manufacture  of  .steel,  for  which  use  no  substitute  has 
yet  been  found.  In  the  United  States,  under  normal  business  condi- 
tions, the  consumption  for  that  purpose  is  12.5,000  to  LiOjOOO  tons 
annually.  Fluorspar  is  also  used  in  aluminum  smelting,  and  in  the 
manufacturing  of  enameled  ware,  glazed  tile  and  brick,  opalescent 
glass  and  certain  chemicals,  particularly  hydrofluoric  acid  and  its 
derivatives.  The  mineral  is  marketed  in  three  forms:  lump,  gravel, 
and  ground. 

'  "0(  the  three  physical  forms  of  fluorspar  of  commerce,  lump,  gravel,  and  ground, 
two  grades  of  each  form  are  marketed.  Lump  and  gravel  are  sold  as  metallurgical 
or  fluxing  grades,  and  acid  grades ;  ground  is  sold  as  glass-enamel-ceramic  grade, 
and  acid  grade.  Lump  spar  of  either  grade  should  not  be  too  large,  and  small  lump, 
not  exceeding  G  in.  in  diameter,  is  preferred  by  the  trade.  Specifications  for  physical 
form  of  metallurgical  lump  spar  demand  a  minimum  content  of  gi'avel  fluorspar,  as 
fines,  in  any  carload,  say  not  exceeding  one  ton.  Metallurgical  gravel  spar  should 
not  be  too  fine,  and  coarse  gravel  with  minimum  content  of  fluorspar  sand,  as  flnes, 
is  more  acceptable  to  the  trade.  Size  specifications  for  metallurgical  gravel  spar 
demand  tliat  it  shall  pass  through  a  1-in.  ring. 

'"The  market  specifications  for  standard  fluorspar  in  any  form  are  mainly  chemical 
and  governed  by  analysis.  Guaranteed  analysis  for  standard  metallurgical  or  fluxing 
grade  spar,  lump  or  gravel,  is  minimum  of  85  per  cent  calcium  fluoride,  and  maximum 
of  5  per  cent  silica.  Merchantable  grade  acid-spar,  lump,  gravel  and  ground,  varies 
somewhat  with  different  users.  Not  exceeding  2  per  cent  silica  and  under  97  per 
cent  calcium  fluoride  are  the  limits.  Part  of  the  trade  insists  on  a  guaranteed 
minimum  of  98  per  cent  calcium  fl.uoride  and  maximum  of  1  per  cent  silica,  though 
some^  consumers  are  satisfied  with  a  guaranteed  minimum  of  97  per  cent  calcium 
fluoride  and  maximum  of  2  per  cent  silica.  Glass-enamel-ceramic  grade  ground 
fluorspar  specifications  are  flexible,  the  users  of  that  class  of  spar  particularly 
demanding  fine  grinding,  preferably  150  to  200  mesh,  and  thorough  washing  free 
from  alumina ;  also  freedom  fi'om  contamination  of  metallic  ores  and  barytes. 
Analyses  for  glass-enamel-ceramic  spar  vary  from  90  to  93  per  cent  calcium  fluoride, 
2  to  5  per  cent  silica,  and  2  to  S  per  cent  calcium  carbonate. 

"The  usual  impurities  in  fluorspar  are  silica  and  calcium  carbonate,  which  are 
penalized,  as  a  rule.     Minor  impurities  in  fluorspar  are  ores  of  lead  and  zinc,  generally 

p.    489, 
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the  sulphides,  and  pyrites  and  barytes,  all  of  which  are  objectionable,  and  sometimes 
penalized. 

"No  premiums  are  allowed  on  fluorspar  shipments,  but  tliere  is  a  penalty  for 
inferior  material.  Trade  specifications  demand  that  for  eacli  point  of  calcium 
fluoride  less  than  85  per  cent  there  shall  be  deducted  l/85th  of  the  delivered  cost, 
and  for  each  point  of  silica  over  3  ijer  cent  there  shall  be  deducted  l/40th  of  the 
delivered  cost." 

According  to  the  U.  S.  Bureau  of  Foreign  and  Domestic  Commerce, 
imports  of  fluorspar  into  tlie  United  States  in  1925  amounted  to 
43.482  long  tons,  valued  at  $468,847,  and  came  principally  from 
England,  with  smaller  amounts  from  British  South  Africa,  Italy,  China, 
and  Netherlands.  Domestic  shipments  of  fluorspar,  according  to  the 
I'.  S.  Geological  Survey,  totaled  113,669  short  tons,  valued  at  $2,0o2,342. 

In  California  deposits  have  been  reported  in  Los  Angeles,  IMono. 
iJiverside  and  San  Bernardino  counties,  but  no  commercial  production 
has  resulted  except  in  1917-1918,  when  a  total  of  79  tons  valued  at 
$991  was  shipped  from  Riverside  County. 

The  Tariff  Act  of  1922  places  a  duty  of  .$5.60  per  ton  on  foreign 
importations  of  fluorspar. 

Present  quotations  (Engineering  and  Mining  Journal-Press,  New 
York)  are  f.o.b.  Middle  Western  Mines,  per  net  ton:  Gravel,  not  less 
than  85%  CaF._.  and  not  over  5%  SiO,,  $18;  foundry  lump,  $20. 

FULLER'S     EARTH. 

Bihliograplnj:  State  Mineralogist  Reports  XIV,  XVII,  XVlll, 
XXL  Bulletins  38,  91.  U.  S.  Bureau  of  Mines,  Bulletin  71. 
Eng.  &  Min.  Jour.-Press,  Vol.  121,  pp.  837-842,  May  22,  1926. 

Fuller's  earth  includes  many  kinds  of  unctuous  clays.  It  is  usually 
soft,  friable,  earthy,  nonplastic,  white  and  gray  to  dark  green  in  color, 
and  some  varieties  disintegrate  in  water.  In  California,  fuller's  earth 
has  been  used  in  clarifying  both  refined  mineral  and  vegetable  oils, 
and  for  special  chemical  purposes;  although  its  original  use  was  in 
fulling  wool,  as  the  name  indicates.  Production  has  come  mainly  from 
Calaveras  and  Solano  counties,  with  other  deposits  noted  also  in 
Riverside,  Fresno,  Inyo,  and  Kern  counties. 

Cla.ys  of  the  montmorillonite  and  halloysite  group  ('rock  soap')  are 
lieing  utilized  by  some  of  the  oil  refineries  in  lieu  of  true  fuller's  earth 
in  the  refining  of  petroleum  products. 

The  production  of  5280  tons  valued  at  $91,842  here  credited  to  1925 
as  'fuller's  earth'  is  in  reality  colloidal  clay  of  the  montmorillonite 
class  (sold  under  such  local  names  as  'bentonite, '  'otaylite, '  'shoshon- 
ite, '  derived  from  the  locality  where  found).  Because  of  its  being  util- 
ized for  clarifying,  filtering,  and  cleanser  purposes,  most  of  it  in 
petroleum  refining,  we  have  placed  it,  for  the  purpose  of  the  State 
Mining  Bureau's  statistical  reports,  under  the  fuller's  earth  heading. 

After  all,  the  practical  test  of  a  fuller 's  earth  is  not  so  much  chemical, 
as  a  physical  one;  that  is,  its  physical  capacity  to  adsorb  basic  colors 
and  to  remove  these  colors  from  solution  in  animal,  vegetable,  or 
mineral  oils,  also  from  water. 

The  1925  output  above  noted  is  a  slight  decrease  in  amount  from 
the  5290  tons  but  an  increase  in  value  over  the  figure  of  $67,295  in 
1924,  and  came  from  five  propei-ties,  in  Inyo,  Kern,  San  Bernardino, 
and  San  Diego  counties. 
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The  industrial  applications  of  the  montniorillonite  (or  'bentonite,' 
as  it  is  more  commonly  referred  to)  group  of  clays  are  numerous. 
According  to  Melliase :' 

"Bentonite  has  been  used  to  a  limited  extent  in  soaps  and  detergent  preparations, 
in  paints,  pigments,  and  stove  polish.  Tests  indicate  that  it  may  have  a  further 
field  of  usefulness  in  the  manufacture  of  cements  and  plasters.  In  the  ceramic 
industry,  and  in  the  preparation  of  dyes,  emulsions,  explosives,  and  fertilizers. 
Horticultural  sprays,  animal  dips,  lubricants,  and  absorbents  may  employ  bentonite 
as  an  ingredient.  Bentonite  is  used  in  de-inking  newspapers,  in  foundry  work,  in 
the  manufacture  of  pencils,  crayons,  and  ink,  and  in  the  preparation  "of  various 
pharmaceuticals  and  cosmetics. 

"Benionites  in  which  the  characterizing  mineral  is  leverrierite  are  extensively 
used  in  the  preparation  of  water  softeners.  The  California  bentonites  are  used 
chiefly  bj'  local  refineries  for  cleaning  heav^-  lubricating  oils,  kerosene,  and  gasoline. 
In  preparing  tlie  bentonite  for  this  purpose,  it  is  first  dried  at  a  temperature  of  230 
deg.  F.  It  is  then  ground  to  an  impalpable  powder  and  treated  for  several  hours 
witli  ;<6  per  cent  sulphuric  acid,  about  45  per  cent  b.v  weight  of  acid  being  found 
more  efficient.  The  acid-soluble  impurities  being  thus  eliminated.  Uie  clav  is  then 
drained  and  thoroughly  washed  with  clean  water. 

"Refining  Processes. 

"The  prepared  clay  is  then  placed  in  agitators  together  with  the  oil  to  be  treated 
and  the  mixture  thoroughly  agitated  with  steam  at  240  to  300  deg.  F.  From  the 
agitators  the  mixture  goes  to  settling  tanks  and  then  to  filter  presses,  which  remove 
the  suspended  clay  from  the  now  decolorized  oil.  The  amount  of  clay  used  ranges 
from  1  lb.  per  barrel  for  gasoline  to  100  lb.  per  barrel  for  dark.  hea\-y,  lubricating 
oils.  The  efficiency  of  acid-treated  bentonite  is  much  greater  than  that  of  fuUers 
earth. 

'TVhen  used  in  the  treatment  of  gasoline  or  light  oils  the  clay  may  be  used  several 
times  without  rejuvenation,  but  with  the  darker  oils  it  becomes  necessary  to  wash 
and  rejuvenate  the  clay  after  each  application.  This  process  cannot,  however,  be 
continued  indefinitely,  as  the  clay  loses  a  portion  of  its  efficiency  with  each  rejuve- 
nation, and  after  the  third  treatment  it  is  found  more  satisfactorv  to  replace  the 
old  clay  with  a  fresh  supply." 

Fuller's  Earth  Production  of  California,  by  Years. 

Fuller's  earth  was  first  produced  commercially  in  this  state  in  1S99, 
and  the  total  amount  and  value  of  the  output  since  that  time  are  as 
follows : 


1S99. 
1900. 
1901. 
1902_ 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 


620 

512,400 

1914 

500 

3,750 

1915 

1,000 

19,500 

1916 

9S7 

19,246 

1917 

250 

4,750 

1918 

500 

9,500 

1919 

1,344 

38.000 

1920. 

440 

10,500 

1921 

100 

1.000 

1922 

50 

1.000 

1923. 

459 

7,^5 

1924. 

340 

3,820 

1925- 

466 

5,294 

876 

6,500 

' 

460 

3,700 

760 

$5,928 

692 

4,002 

110 

550 

220 

2,180 

37 

333 

385 

3,810 

600 

6.000 

1.185 

8J295 

6.606 

48.756 

3.650 

55.125 

5.290 

67.295 

5.280 

91.842 

KoTE. — ^.\bove  production  since  1921  has  been  montmorillonite  (hydrous  aluminum 
sUicaie)  a  coUodial  clay,  sometimes  called  'rock  soap*  and  "bentonite,"  and  in  part 
locaUy  called  'shoshonite'  from  iti!  being  found  near  Shoshone  in  Inyo  County;  and 
in  part  'otaylite'  from  Otay.  San  Diego  County, 
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BihUograplui:  State  Mineralogist  Reports  11.  XIY.  XV.  XTII. 
XVIII.  XX.  XXI.  Bulletins  37.  67.  91.  U.  S.  G.  S..  •:Mineral 
Resources  of  tTie  U.  S.";  Bull.  603.  p.  208.     BuU.  Dept.  Geol. 


'  Slelhase.  John.  Mining  bentonite  in  California  :  Eng.  &  Min.  Jour.-Press,  VoL  121, 
842,  May  22,  1926. 
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T'niv.  of  ("al..  Vol.  .').  pp.  149-15:!,  :5:U-380.  Am.  .Tour.  Sei.,  Vol. 
:31.  p.  31. 

The  proiUietiou  of  gem  materials  in  California  has  been  somewhat 
irregular  and  uncertain  since  1911.  The  compilation  of  complete 
statistics  is  ditficult  owing  to  the  widely  scattered  places  at  which  stones 
are  o'athered  and  marketed  for  the  most  part  in  a  small  way.  The 
mate'rial  reported  in  1925  totaled  $10,663  in  value,  compared  with 
$4,800  in  1924;  the  increase  being  due  mainly  to  San  Diego  County. 

The  following  table  shows  the  distribution  of  rough,  uncut  gem  and 
jeweler's  materials  during  1925: 

County                                          Value  Kind 

San  Die-o                              $i),-113  Tovumaline.     spe.ssartite    garnet,    hya- 

nan  uitoo ■r^.  ,  intli.   i.iiik  and  aquamarine  beryl. 

ijiuiriz.   I  lue  topaz. 

Rutte 1  r  I'iaiii-ncN. 

i-alaveras [«  1,250  Quartz  cry.stals. 

San  Mateo J [Jasper. 

Total  value $10,66;! 

•Combined  to  conceal  the  output  of  a  single  operator  in  each. 

Varieties  of   California's   Gem    Stones. 

Diamonds  have  been  found  in  a  number  of  localities  in  California; 
i)ut  in  every  case,  they  have  been  obtained  in  stream  gravels  while 
working  them  for  gold.  The  principal  districts  have  been :  Volcano  in 
Amador  County:  Placerville,  Smith's  Plat  and  others  in  El  Dorado 
County ;  French  Corral,  Xevada  County ;  Cherokee  Flat,  ilorris  Ravine, 
iiiul  Yankee  Hill,  Butte  County;  Gopher  Hill  and  upper  Spanish  Creek, 
Plumas  County.  The  most  productive  district  of  recent  years  has 
been  Cherokee  in  Butte  County. 

California  founnuUiics  are  decidedly  distinctive  in  coloring  and  'fire' 
as  compared  to  foreign  stones  of  this  classification.  The  colors  range 
from  deep  ruby  to  pink,  and  various  shades  of  green,  also  a  blue 
tourmaline  has  been  found. 

One  of  our  California  gem  stones,  hnitoiiitf',  has  not  been  found  else- 
wliere;  and  in  but  a  single  locality  here;  Tiie  Dallas  ;\line  in  San  Benito 
County. 

Knmife,  a  gem  variety  of  spodumene,  was  first  found  in  the  Pala 
district  in  San  Diego  County.  It  has  thus  far  been  found  in  only  one 
locality  (Madagascar)  outside  of  California.  It  is  of  a  lilac  color,  and 
is  described  in  detail  in  Bulletin  37  of  the  State  Mining  Bureau. 

Beryls  of  excellent  fire  and  delicate  colors  are  also  obtained  in  the 
Pala  district,  of  which  the  aquamarine  (blue)  and  morganite  (pink) 
varieties  deserve  special  mention.  Morganite,  like  kunzite,  has  thus 
far  been  found  elsewhere  only  in  Madagascar. 

Calif ornife.  or  'California  .jade,'  is  a  gem  variety  of  vesuriaiiifr,  and 
is  green  or  white  in  color.  It  is  found  in  Butte,  Fresno,  and  Siskiyou 
counties. 

Stones  of  precious  blue  topaz  of  fine  quality  are  being  cut  from 
crystals  mined  in  northern  San  Diego  County.  They  are  associated 
with  beryl  and  blue  tourmaline. 

Some  rhodonfliie  has  been  mined  in  Siskiyou  ('ounty,  and  used  for 
decorative  purposes,  its  value  being  included  in  the  marble  figures. 
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Chrijaopfasc  has  been  produced  in  Tulare  County. 

Turquoise  has  been  found  in  the  desert  section  of  San  Ijcrnardino 
County,  but  none  produced  commercially  iu  recent  years. 

Sapphires  have  been  reported  recently  found  in  San  Bernardino  and 
Iviverside  counties,  but  not  as  yet  confirmed.  A  few  have  been  found 
iu  stream  gravels  with  diamonds  in  Butte  County. 

Rubies  have  been  identified  by  the  laboratory  of  the  State  ilining- 
Bureau,  occuring:  in  limestone  from  the  Baldy  ]\Iountains,  San  Bernar- 
dino County.  Thus  far  no  stones  of  commercial  size  have  been 
taken  out. 

Total    Production   of   Gem    Materials   in    California. 

The  value  of  the  gem  output  in  California  annually  since  the  begin- 
ning of  commercial  production  is  as  follows .- 


Year 

Value 

Year 

Value 

1900 

S20,.500 
40,000 
162,100 
110,500 
136,000 
148,500 
497,090 
232,642 
208.950 
193,700 
237,475 
51.824 
23,0.50 
13,740 

$3,970 
3,565 
4,752 
3,049 

1901 

1915 

1902 _ 

1903 

1917 

1904. 

1905   ... 

1919 

1906 

1920 

36.0.56 

1907 

190S_ 

1922 

1909 

1923 

13  220 

1910 

1924 

1911... 

1!I23 

1912 

1913 _ 

GRAPHITE. 

liihliwjriiphti:  State  Mineralogi.st  Reports  XIIT,  XIV,  XV,  XVII. 
Bulletins  67,  !tl.     U.  S.  G.  S.,  Min.  Res.,  1914,  Pt.  II. 

(Trai)hite  has  been  produced  from  time  to  time  in  the  stale,  coming 
ju-incipally  from  Sonoma  and  Los  Angeles  counties.  It  is  ditfieult  for 
these  deposits,  which  must  be  concentrated,  to  compete  with  foreign 
supplies,  which  go  on  the  market  almost  directl.y  as  they  come  from  the 
deposit.  Graphite  ores  are  concentrated  with  considerable  difficulty, 
and  the  electric  process  of  manufacturing  artificial  graphite  from  coal 
has  been  perfected  to  such  a  degree  that  only  deposits  of  natural 
graphite  of  a  superior  quality  can  be  exploited  with  any  certainty  of 
success. 

According  to  the  U.  S.  Geological  Survey,  ojierators  in  this  country 
who  are  working  di.sseminated  flake  deposits  must  depend  on  their  No.  1 
and  2  flake  for  their  profit.  Graphite  ilust  is  merely  a  by-product  and 
is  salable  only  at  a  low  price. 

The  principal  value  of  graphite  is  on  account  of  its  infnsibiilty  and 
resistance  to  the  action  of  molten  metals.  It  is  also  largely  used  in  the 
manufacture  of  electrical  appliances,  of  'lead'  pencils,  as  a  lubricant, 
as  stove  polish,  paints,  and  in  many  other  ways,  Amoriihous  grai3hite, 
commonly  carrying  many  impurities,  brings  a  much  lower  price.  For 
some  purposes,  such  as  foundry  facings,  etc.,  the  low-grade  material  is 
satisfactory.    Among  the  interesting  uses  for  grapliite  is  the  prevention 
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of  formation  of  scale  in  boilers.  The  action  is  a  meclianical  one.  Being 
soft  and  slipper}^  the  graphite  prevents  the  particles  of  scale  from 
adhering  to  one  another  or  to  the  boiler  and  tliey  are  thus  easily 
renio\'e(l. 

Tlie  price  increases  with  the  graih'  of  material,  tlie  best  (piality 
crystalline  variety  being  quoted  at  present  (f.o.b.  New  Yorlv)  at  9^'-9.1(^ 
per  jjound  (Ceylon  lumps). 

The  coarser  flakes  are  necessary  for  crucibles,  as  they  help  to  bind 
tlie  clay  together  in  addition  to  their  refractory  service.  Imports  in 
192')  from  Ceylon,  Canada,  Madagascar,  Mexico  and  Korea,  totaled 
ll.lbO  short  tons  valued  at  $828,082  compared  with  16,380  tons  valued 
at  $399,511  in  1924. 

Occurrence  of  graphite  has'  been  reported  at  various  times  from 
Calaveras,  Fresno,  Imperial,  Inyo,  Los  Angeles,  JMendocino,  San  Ber- 
nardino, San  Diego,  Siskiyou,  Sonoma  and  Tuolumne  counties. 

During  1925  there  was  a  .small  commercial  output  of  grajiliite  from 
Inyo  County.  For  several  years  a  single  plant  in  Los  Angeles  County 
was  concentrating  graphite  from  a  disseminated  ore,  tiie  product  being 
used  for  paint  and  for  foundry  facing. 

Graphite    Production   of   California,   by   Years. 

According  to  the  records  of  the  State  Mining  Bureau,  the  graphite 
production  of  California,  by  years,  has  been  as  follows: 


Year 

Pounds      1 

Value 

1901 

.      128,000 

$4,480 

1902   

1903          — 

84,000 

1,680 

1913 

2,500 

2.5 

1914 

1915    i 1 

1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 

1H2."| 


--- 

*770,0OO 

*624,ono 

37,22.5 

,..    ..                       __         1 

"                                .  / 

• 

* 

Totals 

1,637,690 

$71,905 

•Annual  details  concealed  under  'Unapportioned.'  on  account  of  a  single  producer. 


GYPSUM. 

llihliot/niiih}/:  State  Mineralogi.st  Reports  XIV,  XV,  XVI 1, 
XVI II,  XXII,  P.nlletins  38,  67,  91.  U.  S.  Geol.  Snrv,,  Bull. 
223,  413.  430,  697. 

During  1925,  one  operator  in  Imperial  County  and  three  in  Riverside 
!)roduced  a  total  of  107,613  tons  of  gypsum,  valued  at  $172,444.  com- 
l)ared  with  25,569  tons  and  $53,210  in  1924  and  86.410  tons  worth 
$188,336  in  1923.  The  material  wa.s  utilized  mainly  in  cement  manu- 
facture as  a  retardant,  for  liard-wall  plaster  (including  wall  board), 
and  for  fertilizer.  The  increase  over  the  1924  figures  is  due  mainly  to 
the  larger  scale  of  operations  of  the  Pacific  Portland  Cement  Com- 
pany's uypsum  ]>Iant  in  western  Imperial  County. 


104 


ailXEKAL    IXOrSTRY    OF    CALIFOKNTA. 


Gj-psum    deposit    of    Pacific    Portland    Ce.i.,  ...         ;..,„...     ... 

Imperial  County.     Phou.  by  W.  B.  Tuoke 


rial   county.      Flioio   bv    W".   B.   'iucKer. 
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The  most  Jniportant  use  of  g\-psiim  from  the  ciuaiitity  standpoint  is 
ia  the  calfiined  form  where  it  is  utilized  in  the  manufaeture  of  various 
hard-wall  plasters  and  plaster  board.  As  plaster  of  paris,  it  plays  a 
very  important  part  in  surgical  work.  Approximately  2%,  by  weight, 
raw-  gyitsuni  is  added  in  the  manufacture  of  Portland  cement  .just 
Icfore'the  final  grinding.  In  this  applicatiou,  the  gypsum  acts  as  a 
retarder  to  the  .set  of  the  cement.  The  u.se  of  gypsum  tile  for  non- 
l)earing  fireproof  partitions,  stairway  and  elevator  enclosures,  and  the 
protection  of  steel  columns,  girders  and  beams,  has  increased  greatly. 

Land  plaster  may  be  applied  to  the  soil  l3y  drilling,  or  scattered  in 
the  hill,  or  it  may  be  sowed  broadi-Mst.  in  quantities  ranging  from  200 
to  o(!0  pounds  to  the  acre. 

Tola!    Production   of  Gypsum    in   California. 

Production  of  gypsum  annually  in  Califo.uia  since  such  records  have 
been  compiled  by  this  Bureau  is  as  follows: 


18S7. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893, 
1894. 
1895. 
1896. 
1897- 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
190,5. 
1906. 


2,700 
2,500 
3,000 
3,000 
2,000 
2,000 
1,620 
2,446 
5,158 
1,310 
2,200 
3,100 
3,663 
2,522 
3,875 
10,200 
6,914 
8,350 
12,859 
21,000 


$27,000 
25,000 
30,000 
30.000 
20,000 
20,000 
14,280 
24,584 
51,014 
12,580 
19,250 
23,600 
14,950 
10,088 
38,750 
53,500 
46,441 
56,.592 
.54.500 
69,000 


1907.. 
1908., 
1909.. 
1910. 
1911- 
1912- 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 
1922. 
1923- 
1924. 
192.5. 


8,900 
34,600 
30,700 
45,294 
31,457 
37,529 
47,100 
29,734 
20,200 
33,384 
30,825 
19,695 
19,813 
20,.507 
37,412 
47,084 
86,410 
25,-569 
107,613 


814,234 


$57,700 
155,400 
138,176 
129,152 
101,475 
117,3r« 
135,05l> 
78,375 
48,953 
59,533 
66.840 
37,176 
50,579 
92,535 
78,875 
188,336 
289,136 
53,210 
172.444 


INFUSORIAL    and    DIATOMACEOUS    EARTH. 

Biblinijraphii:    State   Mineralogist   Reports    II,    XII-XVI    (inc.), 

XV,  XVII-XXII  (inc.).    Bulletins  38.  67,  91.     Am.  Inst.  Min. 

Eng..  Bull.   104,  August,  1915,  pp.   1539-1550.     U.  S.  Bur.  of 

:\Iines.  Rep.  of  Investigations :  Serial  No.  2431,  Jan.,  1923.    Eng. 

&  Min.  Jour.-Press,  Vol.  115,  pp.  1152-1154,  June  30,  1923. 

Infusorial  and  diatomaceous  earth.s — sometimes  called  tripolite — are 

very  light  and  extremely  porous,  chalk-like  materials  composed  of  pure 

silica  (chalk,  being  calcareous)  which  have  been  laid  down  under  water 

and   consist  of  the   remains  of  microscopical  infusoria   and   diatoms. 

The  former  are  animal  remains,  and  the  latter  are  from  plant,s._    The 

principal  commercial  use  of  this  material  is  as  an  absorbent.    It  is  also 

employed  in  the  manufacture  of  scouring  soap  and  polishing  powders ; 

for  filtration  purposes:  in  making  some  classes  of  refractory  brick; 

and  as  an  insulating  medium  both  in  heating  and  refrigeration.     It 

is    a    first-class   nonconductor    of   heat,    where    high   temperatures    are 
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employed,  such  as  around  steel  and  gas  plants  and  power  houses.  In 
sneli  cases,  it  is  built  in  as  an  insulating  layer  in  furnace  walls.  In 
Germany,  under  the  name  '  kieselgiihr, '  it  was  used  as  an  absorbent  for 
nitroglycerine  in  the  early  manufacture  of  dynamite. 

As  a  nonconductor  of  heat  it  has  been  used  alone  or  with  other  mate- 
rials as  a  covering  for  boilers,  steam  pipes  and  safes,  and  in  fireproof 
cements.  It  is  used  largely  by  paint  manufacturers  as  a  wood  filler. 
Boiled  with  shellac  it  is  made  into  records  for  talking  machines.  It  has 
been  used  for  aljsorbing  liquid  manui-es  so  that  they  could  be  utilized 
as  fertilizers,  and  as  a  source  of  silica  in  making  water-glass  as  well  as 
in  the  manufacture  of  cement,  tile  glazing,  artificial  stone,  ultramarine 
and  other  pigments  of  aniline  and  alizarine  colors,  paper  filling,  sealing 
wax,  fireworks,  hard-rubber  objects,  matches,  and  papier  maehe,  and 
for  solidifying  bromide.  For  making  insulating  brick  the  material  is 
sawed  into  blocks,  and  for  all  other  purposes  it  is  ground  and  screened. 

The  most  important  deposits  in  California  thus  far  known  are  located 
in  ilonterey.  Orange.  San  Luis  Obispo,  and  Santa  Barbara  counties. 
The  Santa  Barbara  material  is  diatomaceous  and  is  of  a  superior 
qualit.v.  particularly  for  filtration  uses  which  bring  the  higher  prices. 
TnfiLscrial  or  diatomaceous  earths  are  also  found  in  Fresno,  Kern, 
Los  Angeles,  Phunas.  San  Benito.  San  Bernardino.  San  Joaquin, 
Shasta.  Sonoma,  and  Tehama  counties. 

As  over  90%  of  the  output  in  California  Ls  from  a  single  operator, 
we  have  concealed  the  exact  figures  under  the  "Unapportioned"  item  in 
the  state  and  county  totals.  There  were  nine  operators  in  1925  in 
^lontere.v.  Santa  Barbara,  and  Shasta  counties,  the  shipments  .shelving 
an  increase  in  tonnase,  but  a  decrease  in  total  value  compared  with 
1924. 

The  material  shipped  was  utilized  for  insnlation,  nitration,  paint 
pigment,  and  for  clarification  of  gasoline  and  kerosene. 

Total    Production    of    Diatomaceous    Earth    in    California. 

The  first  recorded  production  of  these  materials  in  California 
occurred  in  1SS9;  total  amount  and  value  of  output,  to  date,  are  as 
follows : 


Tear 

Tons 

Valne     {                    Tear 

Tons 

Value 

IS^ 

39 

51.335    1908 

2.950 

S32.012 

1890                        

_  1909    

500 
1.S43 
2,194 

3.500 

ISSl                     

Iffin 

17.617 

1892 

1911  .. 

19.670 

1893 

50 

0,(0)      1011! 

4,129 

17.074 

1894 

51 

2,040     1913 

S.645 

a5,96S 

1895 

1914       - 

12,S40 

so.a50 

1896 

1915  

12.400 

e.ooo 

1897 

0 

200    1916  

15.322 

8a649 

ISSS -    -    -    - 

-    —           1917 

24J01 

35,963 

127.510 

1S99 

189.459 

1900 

1919  

40,200 

217.30) 

1901 

1990       

6a764 

1,056.260 

1902 

1903 

422 
2.7(B 

•2,5E    1921 ) 

16,015    1922 < 

»90,739 

1.016.675 

1904 

19(B 

R9o0 
3,000 

*193.06i 

15.000  ;«?i [' 

524.0: 

2.430 
2,331 

14.400 

2?  o'-                TMals 

1907 

5.729.73. 

$8,8Sl.o 

•-\nnual  details  concealed  under  X"napportioned.' 
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LIMESTONE. 

Bibliography:  State  Mineralogist  Report.s  IV,  XII-XV  (inc.), 
XVII-XXII  (inc.).  Bulletins  38,  91.  Oregon  Agr.  College, 
Extension  Bulletin  305.  Eng.  and  Min.  Jour.-Press,  Vol.  120, 
pp.  249-253. 

'  Industrial '  limestone  was  produced  in  eleven  counties  during  1925, 
to  the  amount  of  319,977  ton.s,  valued  at  $194,525,  being  an  increase  in 
ipiantity  but  a  drop  in  value  compared  to  the  1924  output  of  219,476 
tons,  worth  $582,660. 

The  amount  here  given  does  not  include  the  limestone  used  in  the 
manufacture  of  cement  nor  for  macadam  and  concrete,  nor  of  lime  for 
building  purposes:  but  accounts  for  that  utilized  as  a  smelter  and 
foundry  tlux,  for  gla.ss  and  sugar  making,  and  other  special  chemical 
and  manufacturing  processes.  It  also  includes  that  utilized  for  fer- 
tilizers (agricultural  'lime'),  'i-ooting  gravel,'  paint  and  concrete  filler, 
wliiting  for  paint,  putty,  kalsomine,  terrazzo,  paving  dust,  chicken  grit, 
carljon  dioxide  gas,  'paving  compound,'  facing  dust  for  concrete  pipe, 
also  for  rubber  and  magnesite  mix.  That  indicated  in  the  table  below 
as  coming  from  Santa  Clara  and  Los  Angeles  counties  is  calcareous 
mail  sold  for  agricultural  purposes.  Of  the  total  product  in  1925, 
approximately  12,000  tons,  valued  at  $46,250,  was  used  for  agricultural 
pui'poses. 

Distributicn  of  the  1925  output  was  as  follows: 

County  Tons  Value 

El  Dorado 22S.293  $297,127 

San  Bernardino 13.239  27.569 

Santa  Cruz 16,551  33.102 

.Shasta    24,395  28,480 

Tulare 13,300  43,900 

Contra  Co.sta,  Inyo,  Los  Angeles,  Santa  Clara.  Siskiyou, 

Tuolumne*     24,199  64.347 

Totals 319,977  $494.52.^ 

♦Combined  to  conceal  output  of  a  sins'Ie  operator  in  each. 

Limestone    Production    of   California,    by    Years. 

The  f<illo\ving  tabulation  gives  the  amounts  and  value  of  'industrial' 
limestone  produced  in  California  bv  .years  since  1894  when  compilation 
of  such  records  was  begun  by  the  State  Mining  Bureau.  These  ton- 
nages consist  principall,v  of  limestone  utilized  for  flux,  glass  and  sugar 
making,  agricultural,  chemical,  and  other  special  industrial  purposes. 
That  utilized  in  cement  manufacture  is  not  included. 


Year 

Tons 

Value 

Year 

Tons 

Value 

1S94 

15,420 
71,355 
68,184 
36,796 
27,686 
30.769 
32.791 
76,937 
71,422 
125.919 
40,207 
192,749 
80,262 
230,985 
273,890 
337,676 
684,635 

$19,275 
71,690 
71,112 
38,556 
24,548 
29,185 
31,532 
99,445 
90,524 
163,988 
87,207 
323,325 
162,827 
406,041 
297,264 
419,921 
581,208 

516,398 
613,375 
301,918 
572,272 
146,324 
187,521 
237,279 
208,566 
88,291 
90,120 
75,921 
84,382 
143,266 
219,476 
319,977 

$452,790 

1895 

1912 

570,248 

1896 

274,455 

1897 

517,713 

1898 

156,288 

1899..  . 

1916 

217,733 

1900..  _ 

356,396 

1901..  . 

1918 

456,258 

1902 

1903 

1920 

298,197 

1904 

1921 

305,912 

1905 

1922 

282,181 

1906 

1923 

348,464 

1907. _ 

1924  . 

1908 

1925 

494,525 

Totals 

1910_ _. 

6,202,769 

$8,479,613 

]0S 
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Bibliography:    State    Jlineralogist    Reports    II.    IV.    XIY.    XXI. 
Bulletins  38,  67,  91. 

Lithia  mica,  lepidolite  (a  silicate  of  lithium  et  aL)  utilized  in  the 
manufacture  of  artificial  mineral  water,  fireworks,  glass,  etc..  has  been 
mined  in  San  Diego  County  since  1S99.  except  between  1905  and  1915. 
though  there  was  none  shipped  in  1925.  Some  amblygonite.  a  lithium 
phosphate,  is  occasionally  aLso  obtained  from  pockets  associated  with 
the  gem  tourmalines. 

Lithia  mica  total  production  in  the  state  has  been  as  follows: 


Yeax 

Tons     1 

Talne 

1 

Tear 

•Tom 

Vatae 

1899  .... 

- ----- 

124 

m, 

1,100  1 
822 
700  , 
641  ; 
25  1 
1 

$4,600 
11.000 
27.500 
31.880 
27,300 
25.000 
276 

1917  . 

880 

4111 

800 

10.046 

•1.365 

SS.SfO 

1900  .... 

i9:s  .  - 

73,998 

1901  .._- 

1902  -.- 

1903  .... 

1919 

19-20 

1921  ... 
19-22 
1923  ._ 
1924 

{ 

14.40O 
153.502 

1904  .... 
19C6 

1906 

109 

2.2 -^ 

1915 



91 
71 

1.365 
1.063 

Totals 

;  ■ 

1916 

21.325 

$403,736 

♦Annaal  details  coQcealed  under  TJnappoTtiODed.' 


MICA. 

Bibliography:  State  ilineralosist  Reports  II.  IV.  Bulletins  38,  67, 
91.  U.  S.  Geol.  Surv..  Bull.  740:  :Min.  Res.  of  U.  S.  Ens.  & 
Min.  Jonr.-Press,  Vol.  115.  pp.  55-60.  Jan.  13,  1923. 

Xo  commercial  production  of  mica  has  recently  been  reported  in 
California.    Production  in  previous  years  has  been  as  follows : 

Tear                                                                                                                    Tons  Tahi- 

1902 SO  $2,500 

1903 5©  3,S0« 

1904 50  3,00n 

Totals l.-iO  $?_-! 

Classification    and    Uses. 

Practically  aU  marketable  mica  is  of  the  museovite  or  phlogopite 
varieties.  There  are  three  main  commercial  elas.ses:  Sheet  mica,  includ- 
ing punch:  splittings,  and  scrap.  Sheet  mica  is  used  chiefly  for 
electrical  purposes  and  for  glazing;  splittings  are  made  into  built-up 
mica ;  scrap  is  ground  to  a  powder.  Silica  to  be  classified  as  sheet  must 
yield  a  rectangle  of  at  least  li  s  2  in.,  must  split  evenly  and  freely, 
be  free  from  cracks,  rulings,  or  pHeations,  and  reasonably  free  from 
inclusions  of  foreign  matter,  though  stains  of  a  nonconducting  character 
are  permissible  for  some  uses.  Ability  to  with.stand  heat  and  high 
electrical  resistance  have  led  to  a  wide  application  of  .sheet  mica  in 
the  electrical  industries.  The  electrical  uses  of  sheet  mica  greatly 
exceed  all  others  in  quantity  and  value  of  the  material  used. 

As  a  heat-resisting  transparent  medium,  sheet  mica  has  various  uses. 
It  is  widely  employed  for  stove  windows,  though  this  use  has  declined 
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to  a  considerable  extent.  A  liard  and  rigid  mica  that  is  nearly  clear 
is  best  suited  for  stove  fronts.  High-grade  stove  mica  commands  a 
liigher  price  than  electrical  mica,  because  for  the  most  part  larger 
sizes  are  demanded.  Mica  is  also  u.sed  in  furnace  and  bake-oven  sight- 
holes,  heat  screens,  lamp  chimneys,  canopies  and  shades,  particularh' 
for  gas  mantles,  and  also  for  militai-y  lanterns  and  in  lantern  slides. 

Its  ability  to  withstand  shocks  and  strains,  combined  with  its  trans- 
parency, has  led  to  wide  use  in  motor  goggles,  spectacles,  diver's 
lielmets,  smoke  helmets,  compass  cards,  gage  fronts,  and  in  windows 
subject  to  shock,  as  in  the  conning  towers  of  warships.  On  account 
of  its  heat-resisting  qualities,  ground  mica  is  used  in  railroad  car  axle 
packings,  in  pipe  and  boiler  coverings,  in  firc-pi'oof  paints,  and  in 
rubber  tires.  Ground  mica  is  used  as  a  component  in  roofing,  as  a 
filler  in  ruliber  and  other  products,  in  calico  printing,  and  as  a  tire 
powder.  It  is  used  also  in  tinsel  decorations,  and  as  'Santa  Claus  snow' 
for  Christmas  tree  and  window  decorations.  It  is  used  as  a  lubricant 
for  wooden  bearings,  and  mixed  with  oil  for  metal  lieai-ings. 

MINERAL  PAINT. 

Bibliographij:  State  ilineralogist  Reports  XII-XIX   (inc.),  XXI, 
XXII.    Bulletins  38,  91. 

]Mineral  paint  materials  were  produced  in  California  in  1925  from 
properties  in  Stanislaus  County,  amounting  to  669  tons  valued  at 
^6,969.  This  is  an  increase  ovei-  the  532  tons  and  $5,234  of  1924,  and 
was  entirely  of  yellow  ochre.  Hematite  has  been  shipped  from  Placer 
County,  and  red  ochre  from  Sonoma  and  Ventura  counties  in  former 


Mineral    Paint   Production   of   California,   by   Years. 

The  first  recorded  production  of  mineral  paint  materials  in  the  state 
was  in  the  year  1890.  The  output,  showing  annual  amount  and  value, 
since  that  time,  is  given  herewith: 


Year 

Tons 

Value 

Year 

Tons 

Value 

1890 

40 
22 
25 
590 
610 
750 
395 
578 
653 
1,704 
529 
325 
589 
2,370 
270 
754 
250 
250 
335 

S4S0 

880 

750 

26,795 

14,140 

8,425 

5,540 

8,165 

9,698 

20,294 

3,993 

875 

1,533 

3,720 

1.985 

4,025 

1,720 

1,720 

2,250 

1909 

305 
200 
186 
300 
303 
132 
311 
643 
520 
728 
1,780 
779 
446 
1,620 
1,049 
532 
669 

S2,325 
2.040 
1.184 
1,800 
1,780 

1891 _. 

1910 

1892 

1911... 

1893,. 

1912 

1913.. 

1894 

1895... 

1914_  _  _ 

1896 

1915 

1  756 

1897 

1916  _  ._ 

3,960 

1898 

1917 

2  700 

1899.. 

1918 

4,738 
17  055 

1900. _ 

1919 

1901.. 

1920 

8,477 

1902.  

1921 

1903 

1922 

13,277 

1904 

1923. 

1905 

1924_ 

1906_ 

1925 

6.969 

1907 

1908 

20,942 

$200,851 

no  iriN'ERAL    IXDUSTIiV    OF    CALIFORKIA. 

MINERAL    WATER. 

Bibliography:  State  Mineralogist  Keports  Xl,  XU-XVJll  (ioc.)., 
XXI.  U.  S.  0.  S.,  Water  Supply  Paper  338.  ilin.  Res.  1914, 
1916.  'Mineral  Spi-ing.s  and  Health  Resorts  of  California,'  by 
Dr.  Wiuslow  Anderson,  1890.  U.  S.  Dept.  of  Agr.,  B\ir.  of 
Chem.,  Bulletin  91. 

A  widespread  production  of  mineral  water  is  shown  annually  in 
California.  These  figures  refer  to  mineral  water  actually  bottled  fur 
sale,  or  for  local  consumption.  Water  from  some  of  the  springs  having 
a  special  medicinal  value  brings  a  price  many  times  higher  than  the 
average  shown,  while  in  some  cases  the  water  is  used  merelj'  for  drink- 
ing purposes  and  sells  for  a  nominal  figure.  Health  and  pleasure 
resorts  are  ioca,ted  at  many  of  the  springs.  The  waters  of  some  of  the 
hot  springs  are  not  .suitable  for  drinking,  but  are  very  efficacious  foi- 
bathing. 

From  a  therapeutic  standpoint.  California  is  partieidarly  rich  in 
mineral  springs.  The  counterparts  of  many  of  the  world-famed  spas 
of  Europe  and  the  eastern  Tnited  States  can  be  found  here.  Radio- 
activity has  been  noted  in  at  least  two  localities  in  California :  At  The 
Geysers  in  Sonoma  County,  and  Arrowhead  Hot  Springs  in  San  Ber- 
nardino County.  It  doubtless  exists  at  others,  but  the  State  Mining 
Bureau  has  not  as  yet  had  funds  available  to  conduct  the  necessary 
investigations  along  this  line. 

So  far  as  the  efficacy  of  radioactivity  in  mineral  water  is  concerned, 
it  has  been  found  by  investigations  of  the  V.  S.  Geological  Survey 
and  the  U.  S.  Department  of  Agriculture  that  it  is  not  retained  and 
transported  in  bottled  water.  Radioactivity  in  water  is  only  tempo- 
rarj%  and  dissipates.  To  obtain  whatever  therapeutic  effect  it  may 
possess,  radioactive  water  should  be  utilized  directly  at  the  spring. 

Commercial  production  of  mineral  water  in  California  for  1925 
amounted  to  a  total  of  12,11.5,072  gallons  valued  at  $1,230,455,  being  a 
new  high  record  both  in  quantity  and  value.  The  1925  output  was 
distributed  by  counties,  as  follows  : 

County  GaIlo}is  Value 

Butte 4.4S4  $2,742 

I^ke    — — fi2.970  57,793 

Los  Angeles 3,811,270  336,038 

Napa    G3,S3G  44,251 

San  Diego 81,374  21,137 

Sonoma 19.903  (;.U7;i 

Calaveras,  Colusa.  Contra  Costa.  Fresno.  Humboldt,  Marin, 

Riverside.  San  Benito,  San  Bernardino,  San  Luis  Obispo, 

Santa  Barbara,  Santa  Clara,  Siskiyou,  Solano* 8,071, 1G5  761,915 

Totals 12,115,072  ?1,230,455 

•Combined  to  conceal  output  of  a  single  operator  in  each. 

The  production  above  tabulated  was  in  part  bottled  with  artitieial 
carbonation,  in  part  natural  and  a  large  part  was  used  in  the  prepara- 
tion of  soft  drinks  with  flavors. 

Although  some  of  the  operators  complain  that  prohibition  has  all 
but  killed  off  the  mineral  water  business,  the  reports  of  actual  produc- 
tion of  mineral  water  bottled  and  sold  indicate  an  encouraging  growth 
and  a  material  increase  annually  buth  in  total  quantity  and  value,  as 
mav  be  noted  from  the  tabulation  below. 
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Mineral   Water  Production  of  California,  by  Years. 

:Mineral  water  was  bottled  for  sale,  at  the  Napa  Soda  Springs,  Napa 
County,  as  eariv  as  1860,  and  at  othei-  springs  in  California,  notably 
The  Geysers,  Sonoma  County,  also  at  early  dates;  but  there  are  no 
figures  available  earlier  than  the  year  1887.  Amounts  and  values, 
annually,  since  that  year  are  shown  herewith : 


Year 


Valae 


Tear 


Gallons 


Value 


1887 618.162 

18S8 1,112,202 

ISS9 808,625 

1890 258,722 

1891 I  3ai.553 

1892 I  331,875 

1893 :  383,179 

1894 402,275 

1895 701,397 

1896 808,813 

1897 1,508,192 

1898 1,429.809 

1899 1,.338,5.37 

1900 2,456,115 

1901 1,555,328 

1902 1,701,142 

1903 2.056.310 

1904 2.430,320 

1905 2,194,150 

1906 1,585.690 


$144,368   I  ^^'  2.924.269 

252  990  il90S 2,789,715 

059  241   jIHflS 2,449,834 

89  786  1 1910 2,335,259 

139.959  '  1911 2.637.669 

162.019     1912 2.497.794 

90,667     1913 2,350,792 

1&4,481  ,  19H 2,443,572 

291,500  !|  1915 2,274,267 

337.434  '  1916 2.273.817 

1917 


345,863 


1,942.020 


013  817     1918 1,808,791 

406,691     1919 2.233,842 

268.607     1920 2.391.791 

559,057  '  1921 3,446.278 

612,477  li  1922 4,276.346 

55&201     1923 1  5,487.276 

496,946  'I  5  9,-1^ 

538,700  !i     " ' 

'''^■^^Hl         Totals I  90.853,071 


$544,nlfi 
560,507 
465.488 
522,009 
590,654 
529,351 
599.748 
476,169 
467,738 
410,112 
340.566 
375.650 
340,117 
421,613 
367,476 
486.424 
616.919 


PHOSPHATES. 

Bihliograpluj:  State  Mineralogist  Report  XXI.     Bulletins  67,  91. 

No  commercial  production  of  phosphates  has  been  recorded  from 
California,  though  occasional  pockets  of  the  lithium  phosphate,  ambly- 
gonite,  Li  (AlF)  PO^,  have  been  found  associated  with  the  gem  tour- 
maline deposits  in  San  Diego  County.  Such  production  has  been 
ela.ssified  under  lithia. 


PUMICE    and    VOLCANIC    ASH. 


Bibliograplni:  State  Slineralogist  Reports  XII,  XIV 
XVIII,  XXII.    Bulletin  88  ( See  '  Tufa ' ) . 


XV,  XVII, 


The  production  of  pumice  and  volcanic  asli  for  the  year  1925 
amounted  to  5319  tons  valued  at  $32,937,  and  came  from  properties  in 
Imperial,  Inyo,  Kern,  and  Mono  counties.  This  is  an  increase  in 
tonnage  but  .slightly  lower  value  compared  with  the  1924  shipments 
which  were  4919  tens  worth  .$33,404. 

The  material  from  Imperial  County  and  part  of  that  from  Mono  is 
of  the  vesicular,  block  variety  and  was  sold  for  abrasive  purposes;  the 
balance  of  the  ilono  material  and  that  from  Inyo  and  Kern  was  the 
volcanic  a.sli,  or  tuff  variety,  and  was  employed  in  making  soap  and 
cleanser  compounds.  The  Kern  County  ash  is  going  into  the  prepara- 
tion of  one  of  the  popular  and  nationally  advertised  brands  of  cleanser 
compounds. 


112 


MINERAL    INDUSTRY    OF    CALIFORNIA. 


Pumice  Production  of  California,  by  Years. 

Commercial  production  of  pumice  in  California  was  first  reported  to 
the  State  Mining  Bureau  in  1909,  then  not  again  until  1912,  since  which 
year  there  has  been  a  small  annual  output,  as  indicated  by  the  folkiw- 
ing  table : 


Tear 

Tons 

Value 

Tear 

Tons 

Value 

50 

S500 

1918 

2.114 
2,388 
1,537 
406 
613 
2,936 
4.919 
5,319 

$28,669 

1919 

43.657 

1920 

25.890 

1912 

100 

3.590 

50 

380 
1.246 

525 

2.500 
4.500 
1,000 
6.400 
18.092 
5,295 

1921 

6.310 

1913 

1922 

4.248 

1923 

16.309 

1924 

33.404 

1925 

32,937 

Totals _. 

26.173 

Bibliography:   State  ^Mineralogist  Reports  XVIII,  XIX,  XXII. 
BuUetins  38,  91.    Min.  and  Sci.  Press,  Vol.  114,  pp.  825,  840. 

A  total  production  of  129,500  short  tons  of  pyrites,  valued  at 
$528,550,  was  reported  shipped  in  California  during  1925  from  prop- 
erties in  Alameda,  ilariposa,  and  Shasta  counties.  This  was  a  slight 
increase  both  in  tonnage  and  value  over  the  figures  of  124,214  tons  and 
.■i;517,835  in  1924. 

The  material  was  mosth-  used  in  the  manufacture  of  sulphuric  acid 
for  explosives  and  fertilizers,  but  a  portion  was  utilized  directly  in  the 
preparation  of  agricultural  fertilizer  and  insecticide.  The  sulphur 
content  ranged  up  to  46.5ff  s. 

This  does  not  include  the  large  quantities  of  pyrite,  chalcopyrite  and 
other  sulphides  which  are  otherwise  treated  for  their  valuable  metal 
contents.  Some  sulphuric  acid  is  annually  made  as  a  by-product  in 
the  cour.se  of  roa.sting  certain  tonnages  of  ^Mother  Lode  auriferous 
concentrates  while  under  treatment  foi-  their  precious  metal  values. 

Pyrites  Production   in  California,  by  Years. 

The  total  recorded  pyrites  production  in  California  to  date  is  as 
follows : 


Tear 

Tons 

Value 

Tear 

Tons 

Value 

1S98 

6.000 

5.400 

3.642 

4.578 

17.525 

24.311 

15.043 

15.503 

46.6S9 

82,270 

107.081 

457.867 

42.621 

54.225 

$30,000 

28.620 

21.133 

18.429 

60.306 

94.000 

62.992 

63,958 

145. S95 

251.774 

610.335 

1,389.802 

179.862 

182.954 

1912 

69.872 

79.000 

79.267 

92,462 

120.525 

111.325 

128.329 

147,024 

146.001 

110.025 

151.381 

148.004 

124.214 

129,500 

$203,470 

1S99 

1913 

1900 

1914 

1901 

293.148 
372,969 

1902 

1916 

1917 

1903 

1904 

1918 

1905 

1919 

540,300 

1906 

lO'O 

1007 

1921 

473  735 

190S 

570,425 
555,308 
517,835 
52S.550 

1909 

1923.- 

1924__ 

1025 

1910 

1911 

Totals 

2,519.684 

$8,923,742 
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SHALE   OIL. 

BihliograpJiu:  State  Miiioraloprist  Report  XIX.  TT.  S.  Geol.  8urv., 
Bulietins  '322,  729.  U.  S.  Bur.  of  Miues,  Bull.  210.  Eug.  and 
jMin.  Jour.-Press,  Vol.  118,  No.  8,  pp.  290-292,  Aug.  23,  1924. 
Chem.  &  Met.  Eng.,  Vol.  32,  No.  6,  Feb.,  1925.  Min.  Congress 
Jour.,  Dee.,  1924. 

Oil  Shale  is  defined  In-  Gavin,'  f.s  follow.s: 

"Oil  shale  is  a  compact,  laminated  rock  ot  sedimentary  origin,  yielding  over  33  per 
cent  of  ash  and  containing  organic  matter  that  yields  oil  when  distilled,  but  not 
appreciably  when  extracted  with  the  ordinary  solvents  for  petroleum. 

"Oil  shales  contain  a  substance,  or  substances,  usually  classed  as  a  pyro-bitumen, 
that  by  destructive  distillation,  or  pyrolysis.  yields  oils  somewhat  similar  to  petroleum. 
These  substances  have  been  termed  'ke-'Ogen,'  from  two  Greek  words  meaning 
producer  of  wax." 

The  Scottish  oil  shales  are  also  known  as  'torbanite. ' 

The  so-called  'oil  .shales'  of  California  do  not  for  the  most  part 
conform  to  the  above  definition,  as  the  greater  part  of  the  oil  obtained 
from  them  occurs  as  such  and  can  be  extracted  by  suitable  solvents. 
The  most  extensive  deposits  in  this  state  are  part  of  the  Monterey 
formation  of  Tertiary  age,  and  physically  and  chemically  are  different 
from  the  oil  shales  of  Scotland  and  from  other  oil  .shales  in  the  United 
States.  The  mineral  matter  of  this  shale  is  diatomaceous ;  the  beds 
that  yield  oil  occur  in  massive  formation;  and  wlien  freshly  broken 
smell  strongly  of  petrolemn.  Mo.st  geologists  consider  the  Monterey 
shales  to  have  been  the  origin  of  the  oil  in  some  of  the  oil  fields  of 
California. 

Although  the  extraction  of  shale  oil  has  been  a  matter  of  commercial 
l)raetice  on  a  considerable  scale  for  manj'  j-ears  in  Scotland,  France, 
and  Australia,  it  has  not  attained  any  great  commercial  importance 
as  yet  in  the  United  States.  Technical  knowledge  of  the  sub.ject, 
iiowever,  is  increasing.  Witli  the  gradual  depletion  of  the  under- 
ground reserves  of  liquid  oil,  it  is  merely  a  matter  of  time  until  the 
development  of  the  oil  shales  of  the  United  States  will  be  an  economic 
nece.ssity.  The  selling  price  of  petroleum  will  be  the  determining 
factor.  The  recovery  of  by-product  ammonium  sulphate  is  an  impor- 
tant feature  of  the  process. 

Two  plants  on  a  more  or  less  experimental  scale  have  been  in  opera- 
tion in  California  for  several  years  past,  with  commercial  produc- 
tion beginning  in  a  small  way  in  1922.  The  product,  in  part,  has  been 
sold  for  utilization  as  a  flotation  oil  in  metallurgical  work,  and  part 
has  l)een  consumed  as  fuel  at  the  plants.  Both  plants  report  output 
for  192.5,  the  amount  and  value  being  concealed  under  the  'unappor- 
tioned'  item. 

Shale   Oil    Production   of   California,   by   Years. 

Year  Barrels  Value 

^^^^\* 4,333  $44,262 

•  • 8,688  55,240 

Totals 13,021  $99,502 

•Annual  details  concealed  under  'Unapportioned." 

'  Gavin,  M.  J.,  Oil  shale,  an  historical,  technical,  and  economic  study :  U.  S.  Bur. 
of  Mines,  Bull.  210,  p.  26,  1924. 

S— 47818 


1923 
1924 
1925 
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SILICA  (Sand  and  Quartz). 

Hihlifx/rcrphy:  ytato  jMiiieralogist  Reports  IX,  XIV,  XV,  XVII, 
XVill,  XX,  XXI.    Bulletins  38,  67,  91. 

We  combine  these  materials  because  of  the  overlapping  roles  of  vein 
quartz  which  is  mined  for  use  in  glass  making  and  as  an  abrasive,  and 
that  of  silica  sand  which,  although  mainly  utilized  in  glass  manu- 
facture, al.so  serves  as  an  abrasive.  Both  varieties  are  also  utilized  to 
some  extent  in  fire-brick  manufacture. 

A  portion  of  the  tonnage  of  vein  quartz  in  California  in  1916  and 
1917  was  employed  in  the  prejiaration  of  ferro-silicon  by  the  electric 
furnace.  At  present,  some  is  utilized  as  a  foundry  flux,  and  for  steel- 
easting  molds.  A  portion  of  the  silica  .sold  (both  .sand  and  quartz) 
is  also  used  in  glazes  for  porcelain,  pottery  and  tile,  and  in  the  body 
of  the  ware  to  diminish  shrinkage;  and  some  of  the  sand  for  the 
preparation  of  sodium  silicate  ('water  glass').  JManufacturers  of  paint 
use  finely  ground  .silica,  which  forms  as  much  as  one-third  of  the  total 
pigment  in  some  paints.  For  certain  purposes  finely-ground  crystalline 
material  is  superior  in  paints  to  other  materials  because  of  the  angu- 
larity of  the  grains,  which  makes  them  adhere  more  firmly  to  the  article 
painted  and  after  wear  afford  a  good  surface  for  repainting.  The 
same  angularity  makes  artificially  comminuted  ery.stalline  (piartz  supe- 
rior to  natural  sand  for  use  in  wood  fillers.  It  is  also  preferable  for 
.soaps  and  polishing  powders.  Part  of  the  192.5  output  was  used  for 
roofing  and  stucco-dash  granules. 

We  do  not  include  under  this  heading  such  forms  of  silica  as : 
quartzite,  sandstone,  flint,  tripoli,  diatomaeeous  earth,  nor  the  gem 
forms  of  'rock  cry.stal, '  amethyst,  and  opal.  Each  of  these  has  various 
industrial  uses,  which  are  treated  under  their  own  designations. 

The  production  of  silica  in  California  in  1925  amounted  to  12,498 
tons  valued   at  $96,780,   from  thirteen  properties   in  seven   counties. 

Of  the  above  total  2,334  tons  was  of  sand,  and  10,164  tons  of  vein 
and  boulder  quartz.  For  making  the  higher  grades  of  glas.s,  most  of 
the  sand  is  imported  from  Belgium.  There  are  various  deposits  of 
quartz  in  California  which  could  be  utilized  for  glass  making,  but 
to  date  tliey  have  not  been  so  used  as  yet  owing  to  the  cost  of  grinding 
and  the  difficulty  of  preventing  contamination  by  iron  while  grinding. 

Silica  sand  has  been  produced  in  the  following  counties  of  the  .state : 
Alameda,  Amador,  El  Dorado,  Los  Angeles,  Mono,  Monterey,  Orange, 
Placer,  Riverside,  San  Diego,  San  Joaquin,  and  Tulare,  the  chief 
centers  being  Amador,  Monterey,  and  Los  Angeles  counties.  The 
industry  is  of  limited  importance,  so  far,  because  of  the  fact  that  much 
of  the  available  material  is  not  of  a  grade  wliich  will  produce  first- 
class  colorless  glass;  for  such,  it  must  be  essentially  iron-free.  Even  a 
fractional  per  cent  of  iron  imparts  a  green  color  to  the  glass. 

Belgium  sand  is  al.so  displacing  local  material  in  the  manufaetm-e  of 
sodium  silicate  ('water  glass'),  having  cau.sed  the  closing  down  of 
operations  in  1923  of  the  sand  plant  of  the  Philadelphia  Quartz  Com- 
pany in  Amador  County. 
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Total  Silica   Production  of  California. 

Total   silica   production    in    California   since    the    inception   of   the 
industry,  in  1899,  is  shown  below,  being  mainly  sand : 


Year 

Tods      ' 

Value     jj                    Year 

Tons 

Value 

1899 

3,000 

$3,500   ,1913 

18,618 

$21,899 

1900 

2.200 

2.200,!  1914  

28,538 

22,688 

1901 

5,000 

16,250  1,1915 

28,904 

34,322 

1902 

4,500 

12,225  :  1916 

20,880 

48,908 

1903 

7.725 

7,525     1917 

19,376 

41,166 

1904 

1       10,004 

12,276   '  1918 

23.257 

88,930 

1905 

9,257 

8,121     1919  

18,659 

101,600 

1906 

9,750 

13.375  :  1920 

25,324 

96,793 

1907 

11,065 

8,178 

1921 

10,569 

49,179 

1908 

9,255 

12,259 

22,045 
25,517 

19^ 

9,874 
7,964 

31.016 

1909 

1923 

30,420 

1910 

19,224 

8,620 

13,075 

18,265 
8,672 

15,404 

1924 

e.sns 
12.498 

35.006 
96,780 

1911- 

Totals              _      -. 

1912 

3.^0.203 

$872,260 

SILLIMANITE— ANDALUSITE— CYANITE    GROUP. 

BihlioQi-aphy:  State  Mineralogist  Report  XX.  Bulletins  67,  91. 
Dana's  Mineralogy.  U.  S.  Geol.  Surv.,  Prof.  Paper  110.  Eug. 
&  Min.  Jour.-Press,  Vol.  120,  pp.  91-94,  1925.  Amer.  Mineral- 
ogist, June,  1924. 

SiUimanite  and  andalu.site  are  botli  aluminum  silicates  (ALSiOj), 
having  the  same  composition  and  formula,  but  with  slightly  ditferent 
physical  characteristics.  Though  both  crystallize  in  tlie  ortliorhombic 
system,  their  crystal  habits  are  different :  Andalusite  being  usually  in 
coarse  prismatic  forms,  the  pri.sms  neai'ly  square  in  shape;  also  occurs 
massive,  imperfectly  columnar,  and  sometimes  radiated  and  granular. 
SiUimanite  commonly  occurs  in  long,  slender  crystals,  not  distinctly 
terminated;  prismatic  faces  striated  and  rounded;  often  in  close 
parallel  groups,'  passing  into  fibrous  and  columnar  massive  forms, 
sometimes  radiating.  Colors  are  similar.  Hardness,  andalusite  7.5, 
sillimanite  6-7.    Andalusite  is  slightly  lighter  in  specific  gravity. 

A  massive  deposit  of  andalusite,  found  in  Dry  Creek  Canyon  in  the 
White  Mountains  of  the  Inyo  Range,  in  Mono  County,  is  being  rained 
by  the  Champion  Porcelain  Company  of  Detroit,  Michigan.  The 
material  is  shipped  East  and  utilized  in  the  manufacture  of  poi'celain 
for  automobile  spark  plugs  and  for  other  high-tension  electric  insu- 
lators. 

Cyauite  is  also  an  aluminum  silicate  (AUSiOJ,  of  the  .same  chemical 
composition  as  andalusite  and  sillimanite,  but  crystallizing  in  the 
Iriclinic  .sj'stem.  Occurs  usually  in  long-bladed  crystals,  rai-ely  termi- 
nated; hardness  5-7.25;  gravity  3.56-3.67  (being  heavier  than  the 
other  two)  ;  color,  blue.  A  deposit  of  cyauite,  apparently  in  quantity, 
is  now  being  developed  in  Imperial  County,  near  Ogilby.  and  small 
sliipments  have  been  made  for  experimental  purposes. 

Dumortierite.  though  differing  somewhat  in  composition  from  the 
above,  being  a  basic  aluminum  silicate  (4  Al,03.3  SiOj),  has  proved 
similar  in  behavior  in  ceramic  work  so  that  it  is  now  being  mixed  with 
andalusite    for   electrical    porcelains.      A   deposit   of   this   mineral    in 
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Nevada  is  being:  mined  for  that  purpose.  Occurrences  of  massive 
dumortierite  are  known  in  Imperial  County  iu  this  state  and  tliere  may 
yet  be  some  commercial  possibilities  for  them. 

SOAPSTONE    and    TALC. 

BihUograpJnj:  State  IMioeralogi-st  Reports  XII.  XIV.  XV,  XVII- 
XXII.  BuUetins  38.  67.  91.  U.  S.  Bur.  of  Mines,  Bulletin  213. 
Rep.  of  Investigations,  Serial  Xo.  2253.  May,  1921. 

The  total  output  of  tale  and  soapstone  in  California  in  192.5  amounted 
to  15,465  tons  valued  at  $239,084.  compared  -n-ith  16.179  tons  valued  at 
$242,770  in  1924.  Xearly  eisrhty  per  cent  of  the  product  was  high- 
grade  talc  from  Inyo  and  San  Bernardino  counties,  which  material 
was  utilized  mainly  in  toilet  powders,  paint,  paper,  and  rubber  manu- 
facture, and  some  in  ceramics.  The  'soapstone"  grades  were  used 
mainly  for  roofing  granules  and  as  a  filler  in  roofing  paper,  and  part 
also  in  magnesite  cement. 

It  is  reported  that  California  talc  is  steadily  replacing  imported 
talc  in  the  toilet  trade  on  the  basis  of  quality.  The  largest  production 
of  talc  in  the  United  States  comes  from  Vermont  and  Xew  York,  and  of 
masssive  sopastone  from  Virginia. 

Composition   and   Varieties. 

Tale  is  hydrous  magnesium  silicate  with  the  chemical  formula 
H2Mg3(Si03)4.  It  is  also  called  .soapstone  and  steatite.  The  term 
'talc'  properly  includes  aU  forms  of  the  pure  mineral,  whereas  'steatite' 
denotes  particularly  the  massive,  compact  variety,  and  'soapstone'  the 
impure,  massive  forms  containing  as  low  as  50%  of  talc.  When  pure, 
Tale  is  soft,  having  a  hardness  of  1.  but  impurities  increase  the  hardness 
up  to  3  or  4.  The  color  varies  from  pure  white  and  silvery  white 
through  gray,  green,  apple  green,  to  dark  green,  also  yeUow,  brown,  and 
reddish  when  impure.  It  is  commonly  compact  or  massive,  or  in 
fine  granular  aggregates,  and  often  in  foliated  plates  or  in  fibrous 
asrsregates. 


Although  the  uses  of  talc  and  soapstone  are  many  and  varied,  some 
of  them  are  not  in  general  well  known  nor  fully  developed;  and 
although  few  of  their  iLses  can  justly  be  considered  essential  iu  the 
sense  that  no  substitutes  can  be  used,  there  are  several  which  are  of 
great  importance.  The  widest  use  of  talc  is  in  the  powdered  form, 
and  the  value  depends  upon  color  (whiteness),  uniformity,  fineness  of 
grain,  freedom  from  grit,  'slip,'  and  sometimes  freedom  from  lime. 
The  white  varieties,  free  from  grit  and  iron,  low  in  lime,  ground  to 
200-mesh  and  finer,  are  largely  used  as  a  filler  for  paper,  rubber  and 
paint,  and  the  very  highest  grade  as  toilet  powder.  Ground  talc  is  also 
used  in  dressing  and  coating  cloth,  in  making  soap,  rope,  twine,  pipe- 
covering  compounds,  heavT,-  lubricants,  and  polishes.  Ground  talc  and 
soapstone  are  used  for  foundry  facings,  either  alone  or  mixed  with 
graphite  and  a  coarser  grade  is  used  in  the  manufacture  of  asphalt- 
coated  roofing  felts  and  papers,  both  as  a  filler  and  as  a  surfacing, 
ilassive  close-grained  talc,  free  from  iron  and  grit,  is  cut  into  blanks 
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and  baked,  forming  the  material  iised  for  gas  tips  and  electrical  insula- 
tion, commonly  kno\ra  as  'lava.'  Its  liardness,  its  resistance  to  heat, 
acid's  and  alkalies,  and  its  great  dielectric  strength  make  it  very  useful 
for  electric  insulation,  and  no  satisfactory  substitute  for  it  has  been 
found. 

Massive  varieties  of  talc,  pyrophyllite,  and  high  grades  of  soapstone 
are  cut  into  slate  pencils  and  steel -workers'  crayons.  'French  chalk' 
(ir  'tailor's  chalk'  is  a  soft,  massive  talc.  In  China,  Japan  and  India, 
massive  talc  (steatite)  is  carved  into  grotesque  images  and  other  forms, 
and  is  often  sold  as  imitation  ja^le.  Soap-stone  is  cut  into  slabs 
of  1  to  2  inches  in  thickness  and  sold  as  griddles,  footwarmers,  and 
fireless-cooker  stones,  or  fabricated  into  laundry  sinks  and  tubs,  labora- 
tory-table tops,  h(  ods,  tanks  and  sinks,  electric  switchboards,  and  for 
other  uses  in  which  tlie  properties  of  resistance  to  heat,  acids,  and 
alkalies,  and  electricity  are  essential. 

A  detailed  description  of  the  classification  and  uses  of  talc  and  soap- 
stone  was  given  in  the  statistical  report  for  1922  fBuUetin  93)  issued 
by  the  State  Mining  Bureau,  copies  of  which  are  still  available  for 
di.stribution. 

Imports. 

F(n-eign  importations  of  high-grade  wliite  talc  suitable  for  the  manu- 
facture of  toilet  powder  have  come  mainly  fi-om  Canada,  Italy  and 
France.  Foreign  producers  have  the  benefit  of  cheap  labor,  and  a 
low  tariff  import  duty.  In  addition  to  these  disadvantages,  California 
operators  have  to  contend  with  transcontinental  freight  rates  to  the 
eastern  manufacturing  centers.  In  192.")  importations  totaled  20,990 
short  tons  valued  at  $449,388.  compared  with  18,199  tons  valued  at 
$3.')6,629  in  1924,  according  to  the  T'nited  States  Bureau  of  Foreign 
and  Domestic  Commerce. 

Talc   Production   of  California,  by  Years. 

Production  has  been  intermittent  in  the  state  since  1893,  as  shown  in 
the  following  table : 


Value 


1893  . 

1894  . 

1895  . 

1896  . 

1897  . 

1898  . 

1899  . 

1900  - 

1901  . 

1902  . 

1903  . 

1904  . 

1905  . 

1906  . 

1907  . 

1908  . 
1909. 


400 


10 

14 
219 
228 
30O 


$17,750 


375 


10,124 
2,315 
3,000 


1910  . 

1911  . 

1912  . 

1913  . 

1914  . 

1915  . 

1916  . 

1917  - 

1918  . 

1919  . 

1920  . 

1921  . 

1922  . 
1923. 
1924- 
1925_. 


1,750 

7.350 

1,350 

6.150 

1,000 

4.500 

1,663 

14.750 

1.703 

9.831 

5,267 

45,279 

11,760 

85.534 

8,764 

115,091 

11,327 

221,362 

8,752 

130,078 

13,378 

197,186 

17,439 

252.661 

16,179 

242.770 

15,465 

239.084 

117,769      $1,613,185 
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STRONTIUM. 

Bibliography:  Bulletins  67,  91.    U.  S.  G.  S.,  Bull.  540;  660-1. 

There  has  been  no  production  of  strontium  minerals  in  California 
since  1918,  though  in  tliat  year  both  celestite  (SrSO^),  and  the  car- 
bonate, strontianite  (SrCOo)  were  shipped.  The  first  recorded  com- 
mercial output  of  strontium  minerals  in  California  was  iu  1916.  The 
occurrence  of  the  carlwnate  is  particularly  interesting  and  valualile,  as 
it  appears  to  be  the  only  considerable  deposit  of  commercial  importance 
so  far  opened  up  in  the  United  States.  Shipments  reported  as  averag- 
ing 80%  SrCOj  have  been  made.  The  deposit  is  associated  with  deposits 
of  barite,  near  Barstow,  San  Bernardino  County.  The  carbonate  has 
also  been  found  in  massive  form  near  Shoshone,  Inyo  County.  In  addi- 
tion to  Imperial  County,  celestite  is  found  near  Calico  and  Ludlow, 
and  in  the  Avawatz  Mountains  in  San  Bernardino  County,  but  as  yet 
undeveloped. 

Production  of  strontium  minerals  in  California,  by  years,  has  been  as 
follows : 

Tear  Tods        I       Value 

1916 -..- - - 57  I     $2,850 

1917  — 3,050      37,000 

1918  — - - - 2,900  !     33,000 

1919  - 

Totals - -  6,007  $72,850 

The  principal  use  for  strontium  in  the  United  States  is  in  the  form 
of  the  nitrate  in  the  manufacture  of  red  flares,  or  Costen  and  Bengal 
lights  and  fireworks.  Previous  to  1914,  the  nitrate  was  imported  from 
Gei-many,  England,  and  Sicily.  In  Germany  and  Russia,  strontium  in 
the  form  of  the  hydroxide  is  used  in  the  manufacture  of  beet  sugar.  It 
is  stated  that  strontia  is  more  efSeient  and  satisfactory  in  that  process 
than  lime,  as  it  gives  an  additional  recovery  of  6%  to  8%. 

Of  the  two  minerals,  strontianite  (carbonate)  and  celestite  (sul- 
phate), the  carbonate  is  the  more  desirable  as  it  is  easier  to  convert  to 
other  salts;  but  it  is  scarcer.  Celestite  is  found  with  limestone  and 
sandstone  and  is  sometimes  associated  with  gypsum.  Strontianite  is 
also  found  with  limestone,  but  associated  with  barite  and  calcite. 


Bihliogrciphy:  State  Mineralogist  Reports  IV,  XIII,  XIV.     Bulle- 
tins 38,  67,  91. 

In  1923-1924  there  was  a  small  production  of  sulphur,  from  a  single 
property  in  Kei'n  County.  It  was  ground,  and  utilized  as  a  fertilizer 
and  in  dusting  for  mildcAV.  This  is  the  first  commercial  output  of 
native  sulphur  in  California  for  many  years  although  this  mineral  has 
been  found  to  some  extent  in  Colusa,  Imperial,  Inyo,  Kern,  Lake, 
Sonoma,  Tehama,  and  Ventura  counties. 

Sulphur  was  produced  at  the  famous  Sulphur  Bank  mine  in  Lake 
County,  during  the  years  1865-1868  (inc.),  totaling  941  tons,  valued  at 
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$53,500;  following-  which  the  property  became  more  valuable  for  its 
(luieksilver.  The  Elgin  quicksilver  mine,  near  Wilbur  Springs,  Colusa 
County,  is  a  similar  occurrence. 

The  principal  sources  in  the  United  States  are  the  stratified  dei)osits 
in  Louisiana  and  Texas,  extraction  being  accomplished  by  a  unique 
system  of  wells  with  steam  pipes.  It  is  stated  that  the  three  large 
cmiipanies  operating  there  are  capable  of  producing  more  than  1,000,000 
tdiis  annually  in  excess  of  our  normal  consumption  in  the  United  States, 
winch  averages  about  600,000  tons.  The  inines  at  Freeport,  Texas,  are 
in  a  peculiarly  favorable  location  in  that  they  are  practically  at  tide- 
water. 

Formerly  considerable  sulphur  was  imported  from  Italy  and  froni 
Japan;  but  the  situation  is  now  reversed,  so  that  in  1925,  a  total  of 
(i29,401  long  tons  valued  at  .$11,000,235  was  exported  fi-om  the  United 
States,  principally  to  Europe  and  Canada. 


]20 
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SALINES. 

Bibliography:  State  Mineralogist  Reports  III,  XIV,  XV,  XVII- 
XXII  (inc.).  BuUetin  24.  Spurr  and  Wormser,  "Marketing  of 
Minerals."  "Non-Metallic  Minerals,"  by  R.  B.  Ladoo.  See 
also  under  each  .substance. 

Under  this  heading  are  included  borax,  common  salt,  soda,  potash, 
and  other  alkaline  salts.  The  first  two  have  l)een  produced  in  a  number 
of  localities  in  California,  more  or  less  regularly  since  the  early  sixties. 
Except  for  a  single  year's  absence,  soda  has  had  a  continuous  produc- 
tion since  1894.  Potash,  magnesium  chloride  and  sulphate,  and  calcium 
chloride  have  been  added  to  the  commercial  list  in  recent  years,  while 
the  nitrates  are  still  i)rospective. 

Our  main  resources  of  .salines  are  the  lake  beds  of  the  desert  regions 
of  Imperial,  Inyo,  Kern,  Los  Angeles,  San  Bernardino,  and  San  Luis 
Obispo  counties,  and  the  waters  of  the  Pacific  Ocean. 

The  total  value  of  this  group  shows  a  slight  increase  to  $4,386,736 
in  1925  over  the  1924  figure  of  $4,374,192,  as  detailed  in  the  following 
tabulation : 


Substance 

192-1 

1925 

Inorease+ 

Decrease — 

Value 

Tons 

Value 

Tons 

Value 

52,070 

4,823 
33.107 
318,800 
32,536 

S1,599,U9 

46.124 

4,221 
36.355 
284,068 
48,625 

$1,526,938 

$72,211— 

•       + 

145,883 
747,407 
1,159,137 
711.796 
•10,820 

132,553 
829.770 
949,826 
947.649 

13,330— 

82  363+ 

Salt             

209,311— 

Soda 

235,853+ 

H,374,192 

$4,386,736 

Net  increase 

512,544+ 

1  sulphate,  glauber  salt,  potash  alum. 


Bibliography:  State  Mineralogist  Reports  III,  X,  XII-XV  (inc.), 
XVII-XXII  (inc.).    Bulletins  24,  67,  91. 

During  1925  there  was  produced  in  California  a  total  of  79,865  tons 
of  borate  materials  compared  with  93,273  tons  for  the  year  1924.  The 
materials  shipped  in  1925  included  crude  and  selected  colemanite  ore 
from  Inyo  and  Kern  counties  varying  from  19'^";  to  30%  anliydrous 
boric  acid  ('A.B.A. '),  also  crystallized  borax  prepared  by  evaporation 
of  brines  at  Searles  Lake  in  San  Bernardino  County. 

As  the  crude  ore  is  not  sold  as  such,  but  is  almost  entirely  calcined 
before  shipping  to  the  refinery  for  conversion  into  the  borax  of  com- 
merce, and  because  of  the  fact  that  the  material  varied  widely  in  boric 
acid  content,  we  have  recalculated  the  tonnage  to  a  basis  of  40%  A.B.A. 
This  is  approximately  the  average  A.B.A.  content  of  the  colemanite 
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material  after  calcining,  and  also  of  the  crystallized  borax  obtained 
from  evaporation  of  the  lake  brines. 

Recalculated  as  above,  the  1925  production  totals  46,124  tons  valued 
at  $1,526,938,  a  decrease  from  the  similar  figures  for  1924  which  were 
52,070  tons  and  $1,599,149. 

Colemanite  is  a  calcium  borate,  and  the  material  mined  is  shipped  to 
seaboard  chemical  plants  for  refining.  Eefined  'borax'  (sodiiim  tetra- 
borate) is  used  in  making  the  enameled  coating  for  cast-iron  and  steel- 
ware  employed  in  plumbing  fi.xtures,  chemical  equipment,  and  kitchen 
utensils.  It  is  also  a  constituent  of  borosilicate  glasses  which  are  iitil- 
ized  in  making  lamp  chimneys,  baking  dishes,  and  laboratory  glassware. 
Other  imjjortant  uses  of  borax  are  in  the  manufacture  of  laundry  and 
kitchen  soaps,  in  starch,  paper  sizing,  tanning,  welding,  and  in  the 
preparation  of  boric  acid,  wliicli  is  cmi^loyed  as  an  antiseptic  and  in 
jtreserving  meats. 

Two  new  uses  for  borax  have  becu  recently  reported,  which  give 
]iromise  of  becoming  important  factors  in  the  industry.  The  first  is  in 
the  preserving  of  citrus  fruits  by  washing  them  in  a  solution  of  borax, 
which  closes  the  pores  of  the  skin.  The  application  of  this  process  is 
increasing  in  California  and  Florida.  The  second  is  as  a  preservative 
of  wood,  in  addition  to  which  borax,  beiug  non-inflammable,  renders 
it  fireproof. 

Surprising  as  it  may  seem,  the  strike  in  Great  Britain  in  the  early 
months  of  1926  had  its  reaction  in  places  as  remote  and  apparently 
so  dissociated  from  Briti.sh  economic  problems  as  the  region  of  Death 
Valley,  California.  Though  popularly  known  chiefly  as  a  cleansing  and 
preservative  commodity,  borax  lias  wider  and  heavier  commercial  uses 
in  the  pottery  and  metal  industries  where  it  is  employed  as  a  flux. 
The  suspension  of  these  industries  in  England,  therefore,  even  for  a 
brief  period,  affected  exports  from  California's  borate  mines. 

Total  Production  of  Borate  Materials  in  California. 

Borax  was  first  discovered  in  California  in  the  waters  of  Tuscan 
Springs  in  Tehama  County,  January  8,  1856.  Borax  Lake  in  Lake 
County  was  discovered  in  September  of  the  same  year  by  Dr.  John  A. 
Veach.  This  deposit  was  worked  in  1864-1868',  inclusive,  and  during 
that  time  produced  1,18,1,365  pounds  of  refined  borax.  The  bulk  of 
it  was  exported  by  .sea,  to  New  York.  This  was  the  fir.st  commercial 
output  of  this  salt  in  the  United  States,  and  California  is  still  today 
the  leading  American  producer  of  borax,  having  been  for  many  years  the 
sole  producer. 

Production  from  the  dry  lake  'playa'  deposits  of  Inyo  and  San 
Bernardino  counties  began  in  1873 :  but  it  was  not  until  1887  that  the 
borax  industry  was  revolutionized  by  the  discovery  of  the  colemanite 
beds  at  Calico,  in  San  Bernardino  County.  These  have  since  been 
largely  worked  out,  and  the  output  for  a  number  of  years  has  been 
coming  from  similar  beds  in  Inyo  and  Los  Angeles  counties.  In  1920 
San  Bernardino  County  again  entered  the  field  with  shipments  of 
such  ore  from  near  Daggett.  The  colemanite  deposits  of  Ventura 
County  are  at  present  unworked,  owing  to  lack  of  transportation 
facilities.  Some  production  of  colemanite  is  being  made  from  deposits 
recently  opened  up  in  Clarke  County,  Nevada. 
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The  total  production  of  borate  materials  in  California  is  shown  m 
the  followins:  table : 


Tear 


Valne 


1864  .. 

1865 , 

1866 

1S67 

1&6S 

1S69 

1870 

1871 

m2 

18/3 

1874  -„- 

1876 . 

1876  -— .. 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

18S4 

1SS5 

1886 


12 
126 
301 
220 

32 


$9,478 
94.099 
132.538 
156,137 
22,384 


1SS8 

1889 

ISSO  - 

1891  .... 

1892  _-.- 

1893  .... 

1894  - 


140 

89,eco 

515 

255,440 

915 

259.427 

1,168 

289,080 

1,437 

312,537 

993 

193,705 

373 

66,257 

364 

65.443 

609 

149,245 

690 

189,750 

732 

201,300 

900 

2ffi,500 

1,019 

198,705 

942 

155.430 

1,285 

173.475 

1,015 

116,689 

1,405 

196,636 

965 

145,473 

3,201 

480.152 

4.267 

640.000 

5,525 

838,787 

3,955 

593.292 

5.770 

?07.807 

Tear 

Tons 

1895 

5.959 

1S96 -. 

6,754 

1J97 .. 

8,0061 

1S9S 

1SP9 

1900   

8,300 
20,357 
25,837 

1901     - 

22.221 

1902  -   . 

•17,202 

1903 

34,430 

1904 

45,647 

19(S  . 

46,334 

1906   

58,173 

1907   

53,413 

1908  .    

09.200 

1909         - 

16,628 

1910 

1^828 

50,M5 
42,135 
58,051 
62,500 
67,004 
103.523 


1911 

1912 

1913 

1914 

1915 

1916 

1917 109,944 

1918 88,772 

1919 6a791 

1920 127,0« 

1921 50,136 

1922 «^,087 

1923 62.667 

1924 S2.07O 

1925 46.124 


Value 

S595.900 
675,40» 
l.(B0.OC« 
1.153,0i:* 
1.139,882 
1.(83,25? 
9S2.3t» 
2.234!994 
661,400 
698,810 
1.019.15)! 
1,182,410 
1.2O0.913 
1,117.00C» 
l,163,96l» 
1,177,96* 
1.456.67? 
1,122,713 
1,491. 5.?fr 
1.483,500 
1,653.521 
2.4<:i9,375 
2.561.958 
l,86r.90» 
1.717,19i 
2.794.206 
1.096.326 
1.06a025 
1,893.798 
1. 599.149 
I.52r;.93S 


Totsls 


473.87S    849.947. 


■Beflned  borax.    •'Becalcolat^d  to  40^  'anhydrons  boric  aeid*  eqairalent  beghming  with  192£ 
CALCIUM    CHLORIDE. 

Bibliography:  V.  S.  Geol.  Surv..  Min.  Res.  1919.  Pt.  II.  Engin- 
eering: and  Contractinor.  Road.s  &  Streets  monthly  issne.  Feb. 
6.  1924.  'How  to  Maintain  Roads.'  manual  of  instruction  of 
Dow  Chemical  Company. 

Calcium  chloride  is  hygroscopic,  that  is.  it  has  an  affinity  for  Avater. 
This  property  is  taken  advantage  of  by  utilizing  this  salt  as  a  drying 
agent.  It  is  also  sprinkled  on  dirt  roads  and  playgrounds  to  keep 
down  dust  by  absorbing  moisture.  In  refrigerating  machinery  for  ice 
factories,  meat-packing  houses  and  cold-storage  warehouses,  a  calcium- 
chloride  solution  is  stated  to  have  some  advantages  over  salt  brine.  In 
lire  buckets  this  solution  has  an  advantage  over  pure  water,  in  that  it 
has  a  lower  freezing  point,  does  not  corrode  metal,  and  tends  to  keep 
the  buckets  full  due  to  its  absorbing  moisture  from  the  atmosphere. 
Powdered  calcium  chloride  is  used  in  drj-ing  gases,  fruits  and  vege- 
tables. 

For  du.st  prevention  on  roads,  it  is  stated  that  the  flake  form  of  the 
chloride  gives  better  results  than  the  granulated.  Immediately  after 
spreading,  the  flake  begins  to  absorb  moisture  from  the  air — "in  fact. 
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absorbs  three  times  its  weight  in  water,  dissolves  itself  into  the  surface 
material  of  the  road,  remains  there,  holds  the  moisture  and  prevents 
dust."  It  is  recommended  that  the  first  application  in  the  spring 
sliould  be  made  as  soon  as  the  roads  are  partly  dried  and  the  spring 
rains  over,  in  order  to  prevent  the  aeenmulation  of  the  first  dust  during 
the  season.  From  1  to  2  pounds  of  flake  chloride  are  used  per  square 
yard  according  to  the  nature  of  the  road  surface.  Ordinarily  a  second 
application,  of  from  i  to  1  pound  per  square  yard,  .should  follow  in 
from  four  to  six  weeks  depending  upon  conditions;  and  sometimes  a 
light,  third  application  may  be  necessary  during  a  long,  dry  summer. 
The  most  satisfactory  method  for  applying  large  quantities  of  flake 
calcium  chloride  is  to  use  an  agricultural  lime  or  fertilizer  spreader 
attached  by  a  short  tongue  to  the  rear  of  a  truck.  Excellent  results 
are  reported  with  the  following  kinds  of  road  surfaces :  gravel,  water- 
bound  gravel,  water-bound  macadam,  sand-elay,  clay-sand,  cinders, 
mine  tailings.  It  can  not  be  used  to  advantage  on  roads  of  heavj- 
clay,  oil-treated  surfaces,  heavy  rolling  sand,  or  the  ordinary  dirt  road 
which  is  composed  almost  entirely  of  fine  dead  material.  The  last 
named  should  first  have  a  resurfacing  or  application  of  gravel. 

A  very  important  and  growing  use  for  calcium  chloride  is  its 
application  to  curing  concrete  pavements  instead  of  the  slower  and 
more  expensive  earth  and  water-covering  method.  It  is  stated  that  one 
application  of  the  flake  chloride  will  absorb  a  sufficient  amount  of 
moisture  from  the  air  to  keep  the  pavements  wet  continuously  24  hours 
per  day  when  properly  applied.  As  soon  as  the  newly  laid  concrete 
has  taken  on  enough  set  to  permit  an  application  without  marring 
the  surface,  the  chloride  should,  be  spread  on  at  the  rate  of  2  to  2^ 
pounds  per  square  yard,  depending  upon  the  dryness  of  the  weather. 
It  should  be  evenly  spread.  There  is  no  need  of  applying  an  earth 
covering  and  hence  no  subsequent  earth  removal,  and  no  extra  water 
pumping,  thereby  eliminating  tliese  items  of  expense.  Not  only  that, 
but  experience  has  proved  that  the  time  of  set  for  the  concrete  is 
sliortened  by  use  of  the  chloride,  so  that  pavements  so  treated  can 
be  opened  to  traffic  in  one-half  the  time  required  if  cured  by  ponding 
or  by  earth  and  water.  In  the  case  of  patching  broken  pavements, 
if  calcium  chloride  is  mixed  in  with  the  concrete  as  laid,  in  jDroper 
proportions,  and  a  further  application  spread  on  the  finished  surface, 
the  patched  pavement  can  be  opened  to  traffic  in  48  hours  without 
injury  to  the  concrete. 

Californian    Production. 

Commercial  production  of  calcium  chloride  in  California  was  fii'st 
reported  to  the  State  Mining  Bureau  in  1921.  from  two  plants  in  San 
Bernardino  Count.y,  being  obtained  as  a  by-product  in  the  refining  of 
salt  from  deposits  in  certain  of  the  desert  dry  lakes.  In  1922-1924, 
there  was  only  a  single  operator,  so  that  the  annual  details  are  concealed 
Vinder  the  'unapportioned'  item. 

Year  Tons  Value 

1921    683  $22,980 

1922)* 1,204  26,580 

1924  1  * 10,988         328,876 


1925  I 


Totals 12,875  $378,436 

•Annual  details  concealed  under  'Unapportioned.' 
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MAGNESIUM    SALTS. 

Bibliography:  State  ]\Iirieralogist  Reports  XX,  XXI.  Bulletin 
91.  'Dictionary  of  Applied  Chemistrv,'  bv  Thorpe.  U.  S.  Geol. 
Surv.,  Min.  Res.  of  U.  S. 

The  production  of  magnesium  chloride  and  sulphate  in  California 
during  1925  totaled  4221  tons  valued  at  $132,553,  a  slight  decrease 
both  in  quantity  and  value  from  the  1924  figures  of  4.823  tons  and 
$145,883.  This  was  nearly  all  chloride,  sold  for  use  in  magnesite  stucco 
and  cement  mixtures  (Sorel  cement),  also  some  for  'road  liquor.'  It 
was  in  part  marketed  in  the  liquid  form  testing  34°-36^  Baume,  and  in 
part  as  dry  ciystals,  and  was  prepared  from  residual  bitterns  at  salt 
plants  in  Alameda,  Los  Angeles,  San  Diego,  and  San  Mateo  counties. 
The  sulphate  marketed  was  utilized  for  medicinal  and  bath  purposes. 

With  the  use  of  magnesite  cement  and  stucco  coming  more  into 
prominence  in  building  construction  on  the  Pacific  Coast,  the  demand 
for  magnesium  chloride  is  increasing  here ;  but  the  domestic  article  has 
to  meet  the  competition  of  the  cheaper,  imported  German  chloride. 

The  average  value  reported  for  the  chloride  produced  in  California 
in  1925  was  approximately  $32  per  ton.  f.o.b.  plant. 

Total   Production   of   Magnesium   Salts   in   California. 

Commercial  production  of  magnesium  chloride  in  California  Avas 
begun  in  1916  by  some  of  the  salt  companies,  from  the  residual 
bitterns  obtained  during  the  evaporation  of  sea  water  for  its  sodium 
chloride.  In  addition,  some  magnesium  sulphate,  or  'epsom  salts'  is 
also  made,  annually,  but  in  smaller  amount. 

The  total  production  of  magnesium  salts  in  California,  since  the 
beginning  of  the  industry  here,  is  shown  in  the  following  tabulation : 

Tear  Tons  Value 

1916  S51  $6,407 

1917 1.064  34.973 

1918 l.OOS  29,955 

1919 1,616  82,457 

1920 3,150  107,787 

1921 4,153  106.140 

1922 3,036  89,788 

1923 3,662  116,031 

1924 4,823  145,883 

1925 4.221  132.553 

Totals 2T,5S4  5851,974 

NITRATES. 

Bihlioyraplni:  State  Mineraloirist  Report  XV.  Bulletins  24.  67, 
91.    U.  S.G.  S.,  Press  Bulletin  No.  373,  July,  1918. 

Nitrates  of  sodium,  potassium  and  calcium  have  been  found  in 
various  places  in  the  desert  regions  of  the  state,  but  no  depo.sit  of  com- 
mercial value  has  been  developed  as  yet.  It  is  hoped  that  a  closer 
search  may  some  day  be  rewarded  by  workable  discoveries.  At  present 
the  principal  commercial  source  of  nitrates  is  the  Chilean  saltpeter 
(sodium  nitrate)  deposits  in  South  America. 

The  fixation  of  atmospheric  nitrogen  electrically  has  been  accom- 
plished successfully  in  Germany  and  Scandina%na.  The  possibilities  of 
cheap  hydro-electric  power  in  California  make  the  subject  one  of 
interest  to  us,  as  we  have  also  the  natural  raw  materials  and  chemicals 
to  go  with  the  power.  Sodium  and  potassium  cyanide-s  can  be  made 
by  fixation  of  atmospheric  nitrogen  electrically. 
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Bibliofjniphij:  State  Mineralogist  Reports  XV,  XVIII,  XX.  XXII. 
BuUetins  24.  67.  91.  I'.  8.  G.  S.,  Miu.  Res.  1913.  1914.  1915. 
Senate  Doc.  Xo.  190.  62rl  Congrre.s.s.  2d  Session,  llining  &  Sci. 
Pre.ss,  Vol.  112.  p.  lo.-);  Vol.  114.  p.  780.  Eng.  &  Min.  Jour.- 
Press,  Vol.  117,  p.  :")o7,  Apr.  5,  1924. 

During  1925.  a  total  of  36.355  tons  of  potash  salts  of  all  grades  was 
produced  in  California  valued  at  $829,770,  compared  with  33,107  tons 
and  $747,407  in  1924.  This  was  entirely  of  chloride,  being  mainly 
from  Searles  Lake  brine.  San  Bernardino  County,  but  in  part  from 
salt-works  bitterns  at  plants  in  Alameda  and  San  ilateo  counties.  The 
quality  of  the  product  varied  from  45%  to  61  "^f  equivalent  K..0  con- 
tent ;  and  the  material  was  sold  principally  for  fertilizer  manufacture. 

Imports  of  crude  potash  minerals  and  salts  into  the  United  States 
in  1925,  according  to  the  T".  S.  Bureau  of  Foreign  &  Domestic  Com- 
merce, amounted  to  820.637  long  tons,  valued  at  $13,050,908.  compared 
with  632.019  tons  and  $10,440,244  in  1924.  The.se  materials  consisted 
mainly  of  'manure  salts,'  crude  chloride  (muriate),  and  sulphate, 
and  kainite.  all  of  which  are  admitted  duty-free. 

Quotations  have  recently  ranged  from  $45  per  ton,  c.i.f.,  Atlantic 
and  Gulf  ports,  for  high-grade  sulphate  C90%-95%),  to  $34  per  ton 
for  muriate  (805^-85%),  and  $18-$20  for  mamu-e  salts  (30%). 

Other  uses  for  potash  salts,  besides  those  noted  above,  are  in  the 
manufacture  of  the  best  liquid  soap  and  some  higher-grade  cake  soaps, 
of  some  finer  grades  of  glass,  and  in  matches.  The  chemical  require- 
ments include  tanning,  dyeing,  metallurgy,  electroplating,  photog- 
raphy and  medicine. 

Total    Production   of   Potash    in    California. 

Potash  production  began  commercially  in  California  in  1914.  with  a 
small  yield  from  kelp.  Considerable  time  and  money  have  been  spent 
on  research  work  incident  to  developing  deposits  of  pota.sh-bearing 
residues  and  brines  in  the  old  lake  beds  of  the  desert  regions,  and 
production  there  has  been  accomplished  on  a  commercial  scale  at  plants 
on  Searles  Lake,  San  Bernardino  County.  Some  is  also  made  annually 
from  salt-works  bitterns,  and  for  a  time  there  was  some  from  Portland 
cement  dust. 

The  annual  amounts  and  value  of  these  potash  matei-ials.  since  their 
beginning  in  California  in  1914,  are  shown  by  the  following  table : 


Tear 

Tons 

Value 

1914                 -            _  . 

10 
1,076 
17,908 
129,022 
49,381 
28.118 
26,298 
14,806 
17,776 
29,597 
33,107 
36,355 

.383.454 

$460 

19,391 

663,605 

4,202,889 

6,808,976 

2,415,963 

1.465,463 

390.210 

584,388 

709,836 

747.407 

829.7TU 

1915                                  .                   "                " 

1916                 _     _                                                             —              — 

1917 

1918         _       . 

1919    -  . 

1920      .  . 

1921           -              ..                „ 

1922                                                                                                         "" 

1923 .          .                                                            ~ 

1924 

1925    __. 

Totals 

$1S.S44.35S 
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SALT. 

Bihlioyraphy:  State  Mineralogist  Reports  II,  XII-XV  (inc.), 
XVII-XXI  (inc.)  ;  BuUetins  24,  67.  91.  U.  8.  Geol.  Siirv..  Bull. 
669.    U.  S.  Bur.  of  Mines,  Bull.  146. 

Most  of  the  salt  production  in  California  is  obtained  by  evaporating 
Ihe  water  of  the  Pacific  Ocean,  plants  being  located  on  the  shores  of 
San  Fraucisco,  ^Monterey,  aud  San  Diego  bays,  and  at  Long  Beach. 
Additional  amounts  are  derived  from  lakes  and  lake  beds  in  the  desert 
regions,  mainly  iu  Kern  and  San  Bernardino  counties.  A  small  amount 
of  valuable  medicinal  salts  is  obtained  by  evaporation  of  the  water  of 
^lono  Lake,  ^lono  County. 

Distribution  of  the  192-5  salt  production  of  California,  by  counties, 
was  as  follows: 

Salt    Production,    by    Counties,    1925. 

County  Tons  Talue 

Alameda 180,712  $497,692 

Kern    6,890  2S,85S 

San    Bernardino    28,319  101,085 

San  Mateo 31,325  155,925 

Los  Angeles,  Modoc,  Mono,*  Monterey,  San  Diego* 36,822  166,266 

Totals 284,068  $949,826 

■  Medicinal  salts.     *Conibined  to  conceal  output  of  a  single  operator  in  each. 

The  above  returns  show  a  decrease  both  in  tonnage  aud  value  from 
the  record  figures  of  1924,  which  were  318,800  tons  and  $1,159,137. 
Slightly  lower  market  prices  prevailetl  during  1925.  as  a  result  of  price 
cutting  by  one  or  two  of  the  operators.  As  in  1924.  there  were  nine 
plants  operating  in  Alameda  County  in  1925,  but  a  total  of  only  eleven 
in  the  other  counties  tabuhtted  (a  decrea.se  of  one\ 


Production   of  Salt  in   California,  by  Years. 

Amount  and  value  of  annual  prodnction  of  salt  in  California  from 
1887  is  shown  iu  the  following  tabulation : 


Year 

Tons 

Value 

1 

Year 

Tons 

Value 

1887 

28,000 
30,800 
21,000 
8.729 
20.094 
23.570 
50,500 
49.131 
53,031 
64,743 
67.851 
93,421 
82,654 
89,338 
126,218 
115,208 
102.895 
95,968 
77.118 
101,650 

$112,000 
92,400 
63,000 
57,085 
90,303 
104,788 
213,000 
140,087 
150,576 
153,244 
157,520 
170,855 
149,588 
204,754 
366.376 
205,876 
211,365 
187.300 
141,925 
213,228 

1907 

I     88,063 

1    121,764 

1    155,680 

174,920 

173,332 

185,721 

204.407 

1    223,806 

1    169,028 

186,148 

227,825 

212,076 

233,994 

230,638 

197,989 

223,238 

275.979 

318,800 

284,068 

$310,967 

1888 

1908 

281,469 

1889 

1909 

414,708 

1890 

1910 

395,417 

1891 

324,255 

1892  . 

1912 

383.370 

1893 

462,681 

1894  . 

1914 

583,553 

1895 .  . 

1915 

368,737 

1896  . 

1916 

455,695 

1897 

584,373 

1898... 

1918 

1919 

806,328 

1899 

896,963 

1900 

972,648 

1901 

1921 

832,702 

1902.. 

819,187 

1903 . 

1923 

1,130,670 

1904 

1,159.137 

1905 

1925 

949,826 

Totals 

5,189,395 

$15,317,956 

STATISTICS   OF   ANNUAL   PRODUCTION. 
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Biblioi/raplii) :  State  iliiiiTHlofi-ist    lit 
XVill,  XX:  Bulletins  24,  (i7,  91. 


)oits  XII,  XllI,  XV,  XVII, 
U.  y.  (fcol.  Surv.,  Bull.  717. 


The  i)rodur-tion  of  carbonates  and  sulphate  of  sodium  in  California 
in  1925  included:  soda  ash  and  bicarbonate  from  plants  at  Owens  Lake, 
Inyo  Couuty;  trona  ('sesqui-t-arbonate, '  a  double  .salt  of  NajCOs  and 
NaHCO.,)  from  Searles  Lake,  San  Bernardino  County;  and  salt  cake 
(sulphate)  from  the  Carrizo  Plains,  San  Luis  Obispo  County.  The 
total  amounted  to  48,625  tons  valued  at  $947,649,  being  an  increase  in 
!)oth  quantity  and  value  compared  with  tlie  1924  figures  of  32,536  tons 
and  $711,796. 

The  dense  ash  and  bicarbonate  were  used  mainly  in  the  manufacture 
of  soap,  glass,  and  chemicals;  the  salt  cake  in  paper  making;  and  the 
trona  for  metallurgical  puri)oses. 

Sodium  compounds  to  some  extent  replace  potassium  compounds,  in 
glass  and  .soap  making,  in  photography,  in  match  making,  in  tanning, 
and  in  the  manufacture  of  cyanide  for  extracting  gold  and  silver  from 
their  ores. 

Soda     Production     of    California,    by     Years. 

The  total  output,  showing  amount  and  value  of  these  materials  in 
California  since  the  inception  of  the  statistical  records  of  the  State 
Mining  Bureau,  is  given  in  the  table  which  follows: 


Tear 

1      Tons 

Value    1 

Tear 

TODB 

Tatae 

1894 

1895 

1,530 

1,900 

$20,000 
47,500 
65,000 
110,000 
154,000 
250.000  ' 

50,000 
400,000 
50,000 
27,000 
18,000 
22,500 
18,000 

1911  

1912 

1913 

1914  

1915 

1916  

1917 

1918 

1919 

1920  

1921 

1922 

1923 

9,023 
7,200 
1,861 
6,522 
5,799 
10,593 
24,505 
20,447 
21,294 
32,407 
14,828 
20,084 
34,885 
32.536 
48.625 

87,094 

1806 

3,000 

24,936 

1897 

5,000 

115,396 

1898 

.    ..           7,000 

83,485 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

10,000 

1,000 

8,000 

7,000 

18,000 

12,000 

15,000 

12,000 

264,825 
928,578 
855,423 
721,958 
1,1W,898 
438,996 
573,661 
764.254 

1907 

1924  

711.796 

9,600 

UA'iO 
11,593 

11,862 

1908 

Totals 

1909 

1910 

7,712 
;        8,125 

417,476 

$8,955,721 
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CHAPTER   SKVEN 
Introductory.  B^      COUNTIES. 

The  State  of  Calif oruia  includes  a  total,  area  of  158,360  square  miles, 
of  whieh  155,980  square  miles  are  of  land.  The  maximum  width  is 
235  miles,  the  minimum  liS  miles,  and  the  length  from  the  northwest 
corner  to  the  southeast  eorner  is  775  miles.  The  state  is  divided  into 
tifty-eight  counties.  The  1920  census  figures  show  a  total  population 
for  California  of  3,437,709.  A  January,  1925,  estimate  based  upon 
average  daily  attendance  in  elementarj'  schools  places  the  figure  this 
year  at  approximately  5,000,000.  Minerals  of  commercial  value  exist 
in  every  county,  and  during  1925  some  active  production  was  reported 
to  the  State  Mining  Bureau  from  all  of  the  fifty-eight. 

Rank   of  Counties   in    Mineral    Yield,   1925. 

Of  the  first  ten  counties,  in  point  of  total  output  for  1925,  the  first 
four,  Los  Angeles,  Keni,  Orange,  Ventura,  owe  their  position  mainly  to 
petroleum,  as  do  also  Fresno  (sixth)  and  Santa  Barbara  (ninth).  Los 
Angeles,  due  to  its  oil,  leads  all  the  others,  being  credited  with  44% 
of  the  entire  state's  total  for  1925,  having  passed  Kern  in  1923,  which 
led  for  many  years.  San  Bernardino  (fifth)  owes  its  place  chiefly  to 
cement,  silver,  potash,  borax,  mineral  water,  and  tungsten ;  Riverside 
(seventh)  to  cement,  stone,  brick  and  tile:  Plumas  to  copper;  Shasta  to 
copper,  stone,  and  pyrite;  Santa  Cruz  to  cement.  Tweutj'-six  counties 
have  each  a  total  in  excess  of  a  million  dollars  for  1925.  Cement  is  an 
important  item  in  seven  of  these  counties,  gold  in  six,  and  mague.site  in 
one.  In  point  of  variety  and  diversity,  San  Bernardino  County  led  all 
the  others  in  1925,  with  a  total  of  20  difl'erent  mineral  products  on  its 
commercial  list,  followed  by  Los  Angeles  with  18 ;  by  Kern,  San  Diego 
and  Riverside  with  17  each;  Inyo,  15;  Shasta,  14;  Butte,  12;  Calavera.s, 
Orange,  Placer,  11  each;  Amador,  Fresno,  Mono,  Sacramento,  San 
Mateo,  Santa  Barbara,  Santa  Clara,  10  each.  The  counties  with  their 
mineral  resources,  production  for  1925,  etc.,  are  considered  in  detail  in 
the  following  paragraphs. 


County.  Value. 

1.  Los  Angeles $193,180,000 

2.  Kern 89,400,726 

?,.   Orange 49,104,490 

4.  Ventura 17,85.3.540 

5.  San  Bernardino 14,179.663 

n.   Fresno 9.264,996 

7.  Riverside 5,179,108 

S.   Plumas 4,401,508 

H.   Santa    Barbara 4,338,431 

10.  Shasta    4,300,449 

11.  Santa  Cruz 3,227,036 

12.  Alameda    2,916,506 

13.  Yuba 2,721,594 

14.  Solano    2,678,547 

15.  Amador 2,625,703 

16.  San   Benito 2,617,396 

17.  Inyo    2,585,145 

18.  Contra  Costa 2,544,179 

19.  Sacramento 2,504,405 

20.  Nevada    2,352,877 

21.  San    Mateo 1,577,513 

22.  Calaveras    1,450,618 

23.  Sierra 1.386,301 

24.  Madera    1,377,458 

25.  Santa   Clara 1,320,858 

26.  San    Diego 1,129,757 

27.  San  Joaquin 737,818 

28.  Humboldt    719,151 

29.  Mariposa 634,862 

30.  Tuolumne    567,248 


Value. 

$550,413 

546,178 

502,289 

434,802 

426,979 

415,466 

352,828 

330,965 

277,721 

270,582 

229,172 

219,626 

184,745 

160,231 

136.477 

131,158 

103,230 

92.288 

80,262 

77,183 

73,348 

23,060 

16,533 

2,404 

2,400 

520 

520 

397 


Total  value  _- $434,519,660 


County. 

31.  Placer 

32.  Butte    

33.  Trinity 

3  4.   Marin 

3,"..  Tulare    

36.  Stanislaus 

37.  El    Dorado 

38.  Imperial 

39.  Monterey 

40.  Del   Norte 

41.  Napa    

42.  Siskiyou 

43.  Mono    

44.  Sonoma    

45.  San  Luis  Obispo- 

46.  San  Francisco 

47.  Colusa    

48.  Glenn 

49.  Merced 

50.  Tehama 

51.  Lake 

52.  Yolo    

53.  Mendocino 

54.  Lassen 

55.  Modoc    

56.  Alpine    

57.  Kings 

58.  Sutter 
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ALAMEDA. 

Area:  843  square  miles. 
Fopulation:  344,177  (1920  census). 
Location:  East  side  of  Sau  Francisco  Bay. 

Alameda  County,  while  in  no  sense  one  of  the  'mining  counties,' 
comes  twelfth  on  the  List  with  a  Taliie  of  mineral  products  for  192;i  of 
.4;2.916..506,  an  increase  over  the  1924  total,  which  was  $2,634,645.  The 
mineral  resources  of  this  county  include  asbestos,  brick,  ehromite,  clay, 
roal.  limestone,  maarnesite,  manganese,  potash,  pyrite,  salt,  soapstone, 
and  misc-ellaneons  stone. 

Couimercial  production  for  1925  was  as  follows: 

Substance  Amo^cnt  Vahie  _ 

Brick  and  hollow   building  tile -'^-nnZ^  *^??'??k 

riav     rnottprv^  9.300  tons  11,3 1 6 

saft  1  .^^l-i:::::::::::::::::::::::: i8o,7i2tons       497,692 

Stone,    miscellaneous "'■''cI'cck 

Other  minerals* . °^'°'''' 

Total    value $2,916,506 

•Includes  magmesium  salts,  potash,  pjTites. 

ALPINE. 

Art  a:  776  square  miles. 

Pi.-pulation:  243   (1920  cen.sus). 

Location:  On  eastern  border  of  state,  south  of  Lake  Tahoe. 

Alpine  has  at  times  in  the  past  .shown  a  small  production  mainly  of 
gold  and  silver.  For  1925  the  total  value  Avas  $520  and  included  gold, 
silver,  and  miscellaneous  stone. 

This  county  lies  ju.st  south  of  Lake  Tahoe,  in  the  high  Sierra  Nevada. 
Transportation  is  by  auto,  wagon,  or  mule  back,  and  facilities  in  general 
are  lacking  to  promote  development  work. 

The  mineral  resources  of  this  section  are  varied  and  the  country  has 
not  yet  been  thoroughly  prospected.  Occurrences  of  barium,  copper, 
gold,  gypsum,  lead,  limestone,  pyrite,  ro.se  quartz,  silver,  tourmaline, 
and  zinc  have  been  noted  here. 

AMADOR. 

Area:  601  square  miles. 

Fopulation:  7793  (1920  census). 

Location:  East-central  part  of  state — Mother  Lode  district. 

The  value  of  Amador  County's  mineral  production  decreased  from 
$2,938,865  in  1924  to  $2,625,703,  placing  it  number  fifteen  on  the  list 
of  counties  in  the  state  a.s  regards  total  value  of  mineral  substances 
marketed.     The  decrease  was  due  mainly  to  gold. 

Although  having  an  output  consisting  of  10  different  minerals,  the 
leading  product,  gold,  makes  up  approximately  89%  of  the  entire  total. 

Amador  at  one  time  led  the  .state  in  gold  production,  though  exceeded 
in  1920-1923  by  Tuba  and  Nevada  counties,  but  in  1925  by  Yuba 
Countj-  only. 

The  mineral  resources  of  this  county  include  asbestos,  brick,  ehro- 
mite, clay,  coal,  copper,  gold,  limestone,  quartz  crystals,  glass-sand, 
sand.stone,  silver,  soap.stone,  and  miscellaneous  stone. 
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Commercial  production  for  192.i  was  as  follows: 

Substance.                                                                                              Amotmt.  Vnlne. 

Clay   (pottery) 63,889  tons  $95,946 

Gold     2,338,101 

Silver    ^ 16.123 

Stone,  miscellaneous 31.100 

Other  minerals* 11.003 

Total    value $2.62.'i.703 

•Includes  coal,  copper,  lead,  marble. 

BUTTE. 

Area:  1722  .square  miles. 
Pop^dation:  30,030  (1920  census). 
Location:  North-central  portion  of  .state. 

Butte,  thirty-second  county  in  California  in  regard  to  the  value 
of  its  mineral  output,  reported  a  commercial  production  of  twelve 
mineral  sub.stances,  having  a  total  value  of  .$546,178  as  compared  with 
8641,750  in  1924.  As  will  be  noted  in  the  following  tabulation,  gold  is 
by  far  the  mo.st  important  item.  Butte -stands  .seventh  among  the  gold- 
producing  counties  of  the  state.  Among  the  mineral  resources  of  this 
section  are  asbestos,  barytes,  cliromite,  gems,  gold,  limestone,  marble, 
mineral  water,  platinum  group,  silver,  and  miscellaneous  stone. 

Commercial  value  for  1925  was  as  follows : 

Substance.                                                                                                Amount.  Value. 

Gold $355,289 

Mineral    water 4,484  gals.  2,742 

Platinum    56  fine  oz.  9,177 

Silver     4,354 

Stone,   miscellaneous 156,738 

Other  minerals* 17,878 


Total    value $546,178 

•Includes  brick,  copper,  gems  (diamonds),  lead,  natural  gas,  soapstone. 

CALAVERAS. 

Area:  1027  square  miles. 

Population:  6183    (1920  census). 

Location:  East -central  portion  of  state — Mother  Lode  district. 

Calaveras  County  reported  production  of  11  dififerent  minerals, 
valued  at  .$1,450,618  during  the  year  1925  as  compared  with  the  1924 
output  of  $1,572,419.  Copper,  gold  and  stone  are  the  chief  mineral 
sub.stances.  For  the  current  year  1926,  cement  has  been  added,  as  the 
new  plant  of  the  Calaveras  Cement  Company,  near  San  Andreas  is  now 
in  operation.  In  regard  to  total  value  of  mineral  output,  Calaveras 
stands  twenty-second  among  the  counties  of  the  state,  for  1925,  and 
fifth  in  gold. 

The  principal  mineral  resources  developed  and  undeveloped  are: 
Asbestos,  cliromite,  clay,  copper,  fuller's  earth,  gold,  limestone,  marble, 
mineral  paint,  mineral  water,  platinum  group,  pyrite,  quartz  crystals, 
silver,  soapstone,  and  miscellaneous  stone. 

Commercial  output  for  1925  was  as  follows: 

Substance.  Amount.  Value. 

Copper    4,906,650  lbs.  $696,744 

Gold 652,433 

Silver 8,324 

Stone,   miscellaneous 78,506 

Other  minerals* 14,611 

Total   value $1,450,618 

•Includes  pottery  clay,  gems  (quartz  crystals),  lead,  mineral  water,  platinum. 
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COLUSA. 

Anu:  1140  square  miles. 
Population:  9920  (1920  census). 
Location:  Sacramento  Valley. 

Colusa  County  lie.s  largely  in  the  basin  of  the  Sacramento  Valley. 
Its  western  border,  however,  rises  into  the  foothills  of  the  Coast  Range 
of  mountains,  and  its  mineral  resources — largely  undeveloped — include 
coal,  cliromite,  copper,  gypsum,  manganese,  mineral  water,  pyrite, 
(juieksilver,  sandstone,  miscellaneous  stone,  sulphur,  and  in  some  places 
traces  of  gold  and  silver. 

The  value  of  the  1925  production  was  !|il0o,2:)0.  an  increase  over 
1924  figures  of  $77,267,  giving  it  forty-seventh  jjlace,  and  was  as 
follows : 

Substance.  Value. 

Unapportioned*     $103,230 

•Includes  mineral  water,  .sandstone,  j-niscella noons  stone. 

CONTRA    COSTA. 

Area:  714  square  miles. 

Poimlation:  53,889    (1920  census). 
Location:  East  side  of  San  Francisco  Bay. 

Contra  Costa,  lilvc  Alameda  County,  lies  on  the  eastern  slioi-es  of  San 
Francisco  Ba.v,  and  is  not  commonly  considered  among  the  mineral 
producing  counties  of  the  state.  It  stands  eighteentli  on  tlie  list  in  this 
respect,  however,  with  an  output  valued  at  $2,544,179  for  the  calendar 
year  1925.  Variou.s  structural  materials  make  up  the  chief  items, 
including  brick,  cement,  limestone,  and  miscellaneous  stone.  Among 
the  others  are  asbestos,  clay,  coal,  gypsum,  manganese,  mineral  water, 
and  soapstone. 

Commercial  production  for  1925  av;is  as  follows: 

Substance.  Vahie. 

Stone,   miscellaneous $70  8,159 

Other  minerals* 1,836,020 

Total    value $2,544,179 

♦Includes  clay  (pottery)  and  clay  products,  cement,  limestone,  mineral  water. 

DEL    NORTE. 

Area:  1024  square  miles. 
Population:  2759   (1920  census). 
Location:  Extreme   northwest   corner   of  .state. 
Transportation:  Motor,    wagon    and    mule    baclc;    steamer    from 
Crescent  City. 

Del  Norte  almost  rivals  Alpine  ('ouiity  in  regard  to  inaccessibility. 
Like  the  latter  county  also,  given  transportation  and  kindretl  facilities, 
tliis  portion  of  the  state  presents  a  field  for  development  along  mining 
lines  especially.  Its  chief  mineral  resources,  largely  untouched,  are 
ehromite,  copper,  gems,  gold,  iron,  platinum  group,  silver,  and  mis- 
cellaneous stone. 

The  1925  output  was  a  decrease  from  the  figure  of  $722,265  in  1924, 
the  principal  item  of  which  is  crushed  rock  used  on  highway  construc- 
tion, and  rock  used  on  the  Crescent  City  harbor  .ietty. 
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Commercial  production  for   1925,  sriviiisr  it  fortieth  place,  was  as 
follows  : 

Substance  Value 

Gold $681 

Silver    1 

Stone,  miscellaneous 269,650 

Other  minerals 250 


Total  value ?270,582 

EL    DORADO. 

Area:  1753  square  miles. 
Populaiion:  6426   (1920  census). 

Location:  East-central  portion  of  the  state,  northernmost  of  the 
Mother  Lode  counties. 

El  Dorado  County,  which  contains  the  locality  where  gold  in  Cali- 
fornia was  first  heralded  to  the  world,  comes  thirty-seventh  on  tlie  list  of 
counties  ranked  according  to  the  value  of  their  total  mineral  production 
during  the  year  1925.  In  addition  to  the  segregated  figures  here  given, 
a  large  tonnage  of  limestone  is  annually  shipped  from  El  Dorado  for 
use  in  cement  manufacture,  and  whose  value  is  included  in  the  state 
total  for  cement.  The  decrease  from  the  1924  figure  of  $395,572  was 
due  to  limestone. 

The  mineral  resources  of  this  section,  many  of  them  undeveloped, 
include  asbestos,  barytes,  chromite,  clay,  copper,  gems,  gold,  iron, 
molybdenum,  limestone,  quartz  crystals,  quicksilver,  slate  soap.stoue, 
silver,  and  miscellaneous  stone. 

Commercial  production  for  1925  was  as  follows : 

Substance                                                                                           Aviount  Value 

Gold .—      $40,212 

Limestone 228,293  tons  297,127 

Silver 238 

Stone,   miscellaneous 10,305 

Other  minerals* 4,946 

Total  value $352,828 

•Includes  lime  and  silica. 

FRESNO. 


Area:  5950  square  miles. 
Population:  128,779  (1920  census). 
Location:  South-central  portion  of  .state. 


Fresno  County,  sixth  in  importance  as  a  mineral  producer  among  the 
counties  of  California,  reported  an  output  for  1925  of  ten  mineral 
substances,  with  a  total  value  of  !r9, 264,996,  a  decrease  from  the 
reported  1924  production,  which  was  worth  $12,547,798. 

The  bulk  of  the  above  is  derived  from  the  petroleum  production  of 
the  Coalinga  field,  with  miscellaneous  stone  also  important. 

The  mineral  resources  of  this  county  are  many,  and,  aside  from 
crude  oil,  are  in  the  main  not  fully  developed.  Thej-  include  asbestos, 
barj'tes,  brick,  chromite,  copper,  gems,  gold,  graphite,  gj'psum,  mag- 
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nesite,  natural  gas,  petroleum,  quicksilver,  and  miscellaneous  stone. 
Commercial  production  for  1925  was  as  follows : 

Value 


;old 
Iranite 


$25,056 
63,580 


xVt  rai  i^i ::::::::: : i,d15,8S9Mcu.  ft.  116,711 

Silver    4C7  on? 

Stone,    miscellaneous    os'ani 

Other    minerals' ""'""^ 


Total $9,264,996 

•Includes  clay  and  clay  products,  mineral  water. 

GLENN. 

Area:  1259  square  miles. 
Populalion:  11,853  (1920  census). 
Location:  West  side  of  Sacramento  Valley. 

Glenn  Countv,  standing  forty-eiglitli,  owes  its  position  among  the 
mineral-producing  counties  of  the  state  mainly  to  the  presence  of  large 
deposits  of  sand  and  gravel  which  are  annually  worked,  the  product 
being  u.sed  for  railroad  ballast,  etc.  In  1917  and  1918,  chromite  was 
also  an  important  item.  Tn  the  foothills  in  the  western  portion  of  the 
county,  deposits  of  chromite,  copper,  manganese,  sandstone,  and  soap- 
stone  have  been  found. 

Commercial  production  for  1925  was  as  follows,  being  an  increa.se 
from  the  $41,550  of  the  previous  year : 

Substance  Value 

Stone,  miscellaneous $9.^,288 

HUMBOLDT. 

Area:  3634  square  niiles. 
Population:  37,857  (1920  census). 

Location:   Northwestern   portion   of    state,    hordcrmg   on    Pacific 
Ocean. 

Humboldt  County  is  almost  entirely  mountainous,  transportation 
within  its  limits  being  very  largely  by  auto  and  wagon  road,  and  trail, 
and  until  recent  years  was  reached  from  the  outside  world  by  steamer 
only.  The  county  is  rich  in  mineral  resources,  among  which  are  brick, 
chromite,  coal,  clay,  copper,  gold,  iron,  mineral  water,  natui-al  gas, 
petroleum,  platinum,  silver,  and  miscellaneous  stone. 

Nine  mineral  substances,  as  shown  by  the  table  given  beh)w,  having 
a  total  value  of  $719,151,  were  produced  in  1925,  as  compared  with  the 
1924  output  of  $485,478,  the  increase  being  due  to  the  large  amount 
of  rock  being  used  in  .ietty  construction  at  Humboldt  Bay  (Eureka 
Harbor  1.  Humboldt  ranks  twenty-eighth  among  the  counties  of  the 
state  for  the  year. 

Commercial  production  for  1925  was  as  follows : 

Substance  Value 

Gold . $13,142 

Silver   62 

Stone,   miscellaneous 699.740 

Other  minerals* 6,207 


Total  value $719,151 

•Includes  brick,  pottery  clay,  mineral  water,  natural  gas,  platinum. 
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IMPERIAL. 

Area:  4089  square  miles. 

Population:  43,383  (1920  eeii.sus). 

Location:  Extreme  southeast  corner  of  the  state. 

Dviring  1925  Imperial  County  pi-odueed  six  mineral  substances 
having  a  total  value  of  $330,965,  an  increase  over  the  1924  output  of 
$139,908.  Its  rank  is  thirty-eighth.  This  county  contains  deposits  of 
c-yanite,  gold,  gypsum,  lead,  manganese,  marble,  pumice,  salt,  silver, 
sodium,  and  strontium,  largely  undeveloi)ed. 

Commercial  production  for  1925  was  as  follows : 

Substance  Valne 

Stone,    miscellaneous $148,942 

Other  minerals* 182.023 

Total  value $330,965 

♦Includes  brick,  cyanite,  gypsum,  pumice. 

INYO. 

Area:  10,019  square  miles. 
Population:  7031  (1920  census). 

Location:  Lies  on  eastern  border  of  state,  north  of  San  Bernardino 
Count.y. 

Inj'o,  the  second  large-st  county  in  the  state,  and  containing  less  than 
one  inliabitant  per  square  mile,  is  extremely  interesting  from  a  mineral- 
ogical  point  of  view.  It  is  noted  because  of  the  fact  that  witliin  its 
borders  are  located  both  the  highest  point,  Mount  Whitney  (elevation 
14,502  feet),  and  the  lowest  point,  Death  Valley  (elevation  290  feet 
l)elow  sea  level),  in  the  United  States.  In  the  higher  mountainous 
.sections  are  found  many  vein-forming  minerals,  and  in  the  lake  beds 
of  Death  Valley  saline  dejiosits  exist. 

Inyo's  mineral  production  during  the  year  1925  reached  a  value  of 
$2,585,145,  standing  seventeenth  among  the  counties  of  the  state  in  this 
respect.  Fifteen  different  mineral  substances  were  produced.  The 
1924  value  was  $2,110,075,  the  increase  being  due  mainly  to  lead.  soda, 
and  tungsten,  in  spite  of  a  drop  in  borates.  Its  mineral  resources 
include  antimony,  asbestos,  barytes.  borates,  copper,  dolomite,  gems, 
gold,  gypsum,  lead,  marble,  soda,  sulphur,  talc,  tung.sten,  and  zinc. 

Commercial  pi-oduction  for  1925  was  as  follows : 

Siibstance                                                                                               Amount  Vahir 

Copper    - 73,003  lbs.  $10,367 

Gold 43.774 

Lead    6,307,105  lbs.  548.196 

Silver 117,763 

Talc     5,335  tons  89,134 

Zinc 145,000  lbs.  11,020 

Other  minerals* 1,764,891 

Total   value $2,585,145 

•Includes  borates,  building  stone  (tuff),  fuller's  earth,  graphite,  limestone,  pumice, 
soda  (ash  and  bicarbonate),  tungsten  concentrates. 
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kESNl. 

Area:  8003  square  miles. 
Population:  54,843   (1920  census). 
Location:  South-central  portion  of  .state. 

Kern  County,  because  of  its  immensely  productive  oil  fields,  for 
many  years  stood  preeminent  among  all  counties  of  California  in  the 
value  of  its  mineral  output,  the  exact  figures  for  1925  being  $89,400,726. 
Kei'n  was  surpassed  by  both  Los  Angeles  and  Orange  counties  in  1923, 
but  by  Los  Angeles,  only,  in  1924-1925,  for  which  petroleum  is  also 
responsible.  The  1924  mineral  output  for  this  county  was  worth 
$74,164,451.  The  increase  was  due  to  the  higher  prices  for  crude  oil 
of  all  grades.  During  1925,  seventeen  different  mineral  substances 
were  produced. 

Among  the  mineral  resources,  developed  and  undeveloped,  of  this 
section  are  antimony,  asphalt,  borax,  brick,  clay,  copper,  fuller's  earth, 
gems,  gold,  gypsum,  iron,  lead,  limestone,  niagnesite,  marble,  mineral 
paint,  natural  gas,  petroleum,  potash,  salt,  silver,  soapstone,  soda, 
sulphur,  and  tungsten. 

Commercial  production  for  1925  was  as  follows: 

Substance                                                                                   Amonnt  Value 

Gold     $135,54.5 

Natural  gas 45,649,845  M  cu.  ft.  2,290,608 

Petroleum 58,852,742  bbls.  84,255,094 

Salt    6,890  tons  28,858 

Silver 7,45.5 

Stone,    miscellaneous 3,000 

Other  minerals* 2,680,166 


Total  value ?S9,400,726 

•Includes  antimony,  borates,  brick  and  olay 

KINGS. 

Area:  1559  square  miles. 
Population:  22,031  (1920  census). 
Location:  South-central  portion  of  the  state. 

Little  development  has  taken  place  in  Kings  County  along  mineral 
lines  to  date.  Deposits  of  fuller's  earth,  gypsum,  mineral  paint, 
natural  gas,  and  quicksilver,  of  undetermined  extent,  have  been  found 
in  the  county.  Some  drilling  for  oil  has  been  under  way,  but  there  has, 
as  yet,  been  no  commercial  output  recorded. 

Tulare  Lake  is  in  Kings  County,  though  now  largely  drained,  and 
the  land  under  cultivation. 

In  a  tie  for  fifty-sixth  place  with  Alpine  County,  commercial  mineral 
production  in  this  county  for  1925  was  as  follows : 

Substance  Amount  Value 

Natural  gas 740  M  cu.  ft.  $440 

Other  mmerals SO 

Total  value , ^-^— ^^.^-.,-,_,„ _,„.„-,_„. $520i 
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LAKE. 

Area:  1278  square  miles. 
Population:  5-542  (1920  census). 

Location:  About  fifty  mUes  nortii  oi  .•^an  Fianciseo  Bay  and  the 
same  distance  inland  from  the  Pacific  Ocean. 

On  account  of  its  topography  and  natural  beatitics.  Lake  County  is 
sometimes  referred  to  as  the  Switzerland  of  America.  The  mineral 
resources  which  exist  here  are  many  and  varied,  actual  production 
being  comparatively  small,  as  shown  by  the  table  below,  and  in  the  past 
composed  mainly  of  quicksilver  and  mineral  water.  Some  of  the  leading 
minerals  found  in  this  section,  in  part  as  yet  nndeveloped.  are  borax, 
chromite.  clay,  copper,  gems.  gold,  gypsum,  mineral  water,  quicksilver, 
silver,  and  sulphur. 

In  fifty-first  place,  commercial  pro<luction  for  1925  was  as  follows: 

Substance                                                                                         Amount  Value 

iOneral  water 62,970  gals-  $57,793 

Stone,   misceUaneons 15,300 

Other  mineraJs* 255 


Total  value- 
•Includes  copper  and  natural  gas- 

LASSEN. 

Area:  45-31  square  miles. 
Population:  S.507  (1920  census). 
Location:  Northeast  portion  of  state. 

Lassen  County  is  one  of  the  only  partly  developed  sections  of  Cali- 
fornia. Since  about  1912  a  railroad  traversing  the  connty  north  and 
.south  has  been  in  operation,  thus  affording  opportunity  for  develop- 
ment along  mineral  and  other  lines. 

Among  the  mineral  resources  of  this  county  are  copper,  gems, 
gypsum,  gold,  silver,  and  sulphnr.  In  the  pa.st.  some  gold  had  been 
produced,  but  not  for  some  years,  until  1921.  when  the  yield  again 
became  important.  In  fifty-fourth  place,  onmrn^ri-ial  production  for 
1925  was  as  follows : 


Total  value- 


LOS   ANGELES. 


Area:  4067  square  miles. 

Population:  936.438  (1920  census. 

Location:  One  of  the  southwestern  coast  coiinties. 

^Mineral  production  in  Los  Angeles  County  for  the  year  1925 
amounted  in  value  to  $193,180,000  as  compared  with  the  1924  output, 
worth  $168,420,709.  This  accounts  for  44<~c  of  the  entire  state's  total 
for  1925.  and  ranks  Los  Angeles  County  first  in  the  state  "as  a  mineral 
producer,  having  in  1924  passed  Kern  County  which  had  been  leading 
for  several  years.  The  advance  in  1925  was  due  to  higher  petroleum 
prices,  in  spite  of  decreases  by  brick  and  natural  gas. 


STATISTICS   OP   ANNLTAL.   PRODUCTIOK.  I'M 

Its  output  of  brick  and  tile  was  over  three  million  dollars,  and  that 
of  petrolei;m  amounted  to  over  one  hundred  and  seventy-three  million 
flollars.  Among  the  mineral  resources  may  be  noted  asphalt,  barytes, 
I'orax,  brick,  clay,  fuller's  earth,  gems,  gold,  gypsum,  infusorial  earth, 
limestone,  marble,  mineral  paint,  mineral  water,  natural  gas,  petrol(>um, 
salt,  glass-sand,  sandstone,  serpentine,  silver,  soapstone,  and  miscellan- 
eous stone.    Some  potash  has  been  obtained  from  kelp. 

Commercial  production  for  192;"),  consisting  of  18  substances,  was  as 
follows : 

Suistance  Amount  Value 

Brick   196.955  M  $.-!,. ■500,748 

Building  tile    (hollow)    44.345  tons  426,178 

Clay    (pottei-y) - 217,707  tons  106,817 

Gold '—  400 

Mineral  water 3.811,270  gals.  336.0.38 

Natural  gas !>S.226,700  M    cu.   ft.        .S. 704, 81)4 

Petroleum     121,214,551  bbls.  173.215,593 

Silver     15.444 

Stone,   miscellaneous   6,978,605 

Other  minerals*    95,274 

Total  value $193,180,000 

*Includes  copper,  lead,  limestone,  magnesium  chloride,  salt,  sandstone,  zinc. 

MADERA. 
Area:  2112  sciuare  miles. 
Population:  12,203  (1920  census). 
Location:  East-central  portion  of  state. 

Madera  County  produced  five  different  mineral  substances  during 
the  year  1925,  having  a  total  value  of  $1,377,458,  as  compared  with 
the  1924  output  wortli  $955,469,  the  increase  being  due  to  granite. 
This  county  contains  deposits  of  copper,  gold,  granite,  iron,  lead, 
molybdenum,  pumice,  silver,  and  building  stone. 

In  twenty-fourth  place,  commercial  production  for  1925  was  as 
follows : 

Sii-bstance                                                                                     .  Value 

Gold $2,366 

Granite   1,358,410 

Silver 82 

Stone,  miscellaneous   16,600 

Total   value $1,377,458 

MARIN. 
Area:  529  square  miles. 
Population:  27,342  (1920  census). 
Location:  Adjoins  San  Francisco  on  the  north. 

Mineral  production  in  Marin  County  during  1925  amounted  to 
$434,802,  being  a  decrease  from  the  1924  figure  of  $527,231  due  to 
cru.shed  rock.  This  county  is  not  especially  prolific  in  minerals, 
although  among  its  resources  along  these  lines  are  brick,  gems,  man- 
ganese, mineral  water,  .soapstone,  and  miscellaneous  stone. 

In  thirty-fourth  place,  commercial  production  for  1925  was : 

Substance  Value 

Stone,   miscellaneous $244,602 

Other  minerals' 190,200 

Total  value $434,802 

"Includes  brick,  pottery  clay,  mineral  water. 
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MARIPOSA. 

Area:  1463  square  miles. 
Population:  2775  (1920  census). 

Location:  Most   southerly   of  the   Mother   Lode   eounties.      East- 
eentral  portion  of  .state. 

^lariposa  Coimty  is  one  of  the  distinctly  'mining'  eounties  of  the 
state,  although  it  stands  but  twenty-ninth  on  the  list  of  counties  in 
regard  to  the  value  of  its  mineral  output  for  192.5  with  a  total  of 
$634,862,  as  compared  with  the  1924  figure  of  $234,707.  the  increase 
being  due  to  stone  and  gold. 

Its  mineral  i-esources  are  varied;  among  the  more  important  items 
being  barytes,  copper,  gems,  gold,  lead,  marble,  silver,  slate,  soapstone, 
and  miscellaneous  stone. 

The  Yosemite  Valley  is  in  ]Maripo.sa  County. 

Commercial  production  for  1925  was  as  follows: 

Suhstance  Value 

Gold     $192,910 

Silver 1,75S 

Stone,    miscellaneous 436,794 

Other  minerals 3,500 

Total    value $634,862 

MENDOCINO. 

Area:  34.53  square  miles. 
Population:  24,116  (1920  census). 

Location:  Joins  Humboldt  County  on  tiie  south  and  ivounded  by 
the  Pacific  Ocean  on  the  west. 

Mendocino's  annual  mineral  production  has  usually  been  small,  the 
1925  output  being  valued  at  $16,533,  raulving  it  fifty-tliird  among  the 
eounties.     That  of  1924  was  worth  $60,768. 

Deposits  of  in  part  undetermined  value  of  asbestos,  chromite,  coal, 
copper,  graphite,  magnesite.  and  mineral  water  have  been  found,  as 
well  as  traces  of  gold,  platinum,  and  silver. 

Commercial  production  for  1925  was  as  follows : 

Substance  Value 

Stone,   miscellaneous $11,603 

Other   minerals* 4,930 

Total  value $16,533 

♦Includes  brick,  coal,  natural  gas. 

MERCED. 

Area:  1995  square  miles. 

Population:  24,579  (1920  census). 

Locaiion:  About  the  geographical  center  of  the  state. 

Merced  County  as  a  whole  lies  in  the  San  Joaquin  Valley  and  it 
figures  as  one  of  the  lesser  mineral  producing  counties  of  the  state. 
The  1925  mineral  output  was  valued  at  $80,262  compared  with  $87,603 
in  1924,  the  decrease  being  due  to  claj'  products. 

Gold,  platinum,  and  silver  were  formerly  obtained  in  important 
amounts  by  dredging,  which  ceased  in  this  county  in  1918.  though  a 
small  yield  from  other  .sources  still  continues.     Undeveloped  depo.sits 


STATISTICS   OF   ANNUAL   PRODUCTION.  139 

of  antimony,  magne.site,  quicksilver,  and  limestone  have  been  noted  in 
this  county  in  addition  to  the  forepfoinnr. 

In  forty-ninth  jilaee,  commercial  production  during-  192.")  was  as 
follows : 

Substance  Value 

Clay  and  clav  products $43,326 

Gold 28n 

Silver ^ 1 

Stone,   miscellaneous 36,646 

Total  value $80,262 

MODOC. 

Area:  382-3  square  miles. 

Population:    5425  (1920  cen.susj. 

Location:  The  extreme  northea.st  corner  of  the  state. 

Modoc  County,  like  Lassen,  lias  only  in  recent  years  had  the  benefit 
of  communication  with  the  outside  world  bj^  rail.  Among  its  known 
mineral  resources  are  clay,  coal,  gold,  iron,  quicksilver,  salt,  and  silver. 
In  fifty-sixth  place,  commercial  production  for  1925  was  as  follows: 

Substance  Vahic 

Unapportioned* $2,400 

*Includes  salt  and  miscellaneous  strtne. 

MONO. 

Area:  3030  square  miles. 

Pe-imlation:  960   (1920  cen.sus). 

Lrjcation:  Is  bordered  by  the  i^tate  of  Nevada  on  the  east  and  is 

about  in  the  central  portion  of  tlie  state  measured  on  a  north 

and  south  line. 

Gold  mininw  has  bci'ii  cjiriicd  on  in  portions  of  ^lono  County  for 
many  years,  although  taken  as  a  whoh'  it  lies  in  a  somewhat  inaccessible 
country  so  far  as  rail  transportation  is  concerned.  It  is  in  the  con- 
tinuation of  the  higlily  mineralized  belt  which  w^as  noted  in  Inyo  County 
.ind  contains  among  other  mineral  resources  barytes,  clay,  copper,  gold, 
limestone,  molybdenum,  pumice,  salt,  silver,  and  travertine. 

In  forty-third  place,  coiimiercial  production  for  1925  was  as  follows: 

Substance  Amount  Value 

Copper   1,020  lbs.  $145 

Gold    5,503 

Lead 22,488  lbs.  1.9.57 

Silver    1.590 

Stone,     miscellaneous 29.250 

Other   minerals* 146.300 

Total  value $184,7  45 

♦Includes  on>'X.  pumice,  travertine,  salt,  silica  (stucco-.sand)  sillimanite-andalusite. 

MONTEREY. 

Area:  3330  square  miles. 

Population:  27,980  (1920  census). 

Location:  West-central  portion  of  state,  bordering  on  Pacific  Ocean. 

!\Ionterey  County  produced  nine  mineral  substances  during  the  year 
1925.  having  a  total  value  of  $277,721,  as  compared  with  the  1924  out- 
put worth  $286,490.  the  decrea.se  being  due  to  miscellaneous  .stone.  Its 
mineral  resources  include  lirick.  clay,  copper,  coal,  diatomaceons  earth, 
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dolomite,  feldspar,  fuller's  earth,  gold,  gj-psum,  limestone,  mineral 
water,  petroleum,  quicksilver,  glass-sand,  sandstone,  silver,  and  miseel- 
laneoiis  stone. 

In  thirtv-ninth  place,  commercial  production  for  1925  was  as  follows : 

Substance  Amount  Value 

Clav  (pottery) 414  tons  $1,161 

Gold    998 

Silver 3 

Stone,   miscellaneous 209,423 

Other   minerals* 66,136 

Total  value $277,721 

♦Includes  diatomaceous  earth,  quicksilver,  salt,  shale  building  stone,  silica  (glass 
sand). 

NAPA. 

Area:  7 S3  square  miles. 
Population:  20,678  (1920  census^. 

Location:  Directly  north  of  San  Francisco  Bay — one  of  the  'bay 
counties. ' 

Xapa,  because  of  its  production  of  structural  and  industrial  mate- 
rials and  mineral  water,  stands  forty-first  on  the  list  of  mineral- 
producing  counties  in  California.  Its  mineral  resources  include 
chromite.  copper,  gypsum,  magnesite.  mineral  water,  quicksilver,  sand- 
stone, and  miscellaneous  stone.  In  the  past  this  county  has  been  one  of 
the  important  producers  of  quicksilver. 

In  192.5  the  value  of  the  output  decreased  to  $229,172  from  the  1924 
figure  of  .$.3.59,265. 

Commercial  production  for  1925  was  as  follows: 

Substance                                                                                             Amount  Value 

Gold $195 

Mineral  -n-ater 6.3.S.36  gals.  44,251 

SUver 1,420 

Stone,    miscellaneous 177.186 

Other  minerals 6,120 


Total   value $229,172 

NEVADA. 

Area:  974  square  miles. 

Population:  10.860  (1920  census u 

Location :  North  of  Lake  Tahoe.  on  the  eastern  border  of  the  state. 

Nevada,  one  of  the  mountain  counties  of  California,  for  some  .vears 
alternated  with  Amador  in  the  sold  lead,  but  both  were  passed  by  Yuba 
in  1918-1921.  also  1923.  In  1922  and  1924.  Nevada  led.  but  dropped 
to  third  place  in  1925.  Nevada  Count.v  stands  twentieth  on  the  list 
in  regard  to  value  of  its  total  mineral  output  with  a  figure  of  .$2,352,877 
as  compared  with  the  1924  production  worth  $2,945,267.  The  decrease 
is  due  to  gold. 

TVhUe  this  counts-  actually  produces  mainly  gold  and  silver,  its 
resources  cover  a  wide  scope,  including  antimony,  asbestos,  barytes, 
bismuth,  chromite,  clay,  copper,  gems,  iron,  lead,  mineral  paint,  pyrite, 
soapstone.  and  tungsten. 
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f'oniinercial  iifndni-tidii   for  192")  was  as  follows: 

Substance  Value 

Gold $2,305,60'? 

Silver 32,155 

Stone,  miscellaneous 10,333 

Other   minerals* 4,782 

Total  value $2,3.52,87  7 

*Inclufle.s  chromite,  copper,  granite,  K-;u:J. 

ORANGE. 

Area:  795  square  mile.s. 

Popvlation:  61,375  (1920  census). 

Location:  Southwestern  portion  of  state,  bordering  Pacific  Ocean. 

Orange  County  is  one  of  the  many  in  California  which  on  casual 
in.spection  appears  to  be  anything  but  a  mineral  producing  section.  It 
stood  for  several  years,  however,  as  the  second  county  in  the  state  in 
regard  to  the  total  value  of  mineral  output,  on  account  of  its  highly 
productive  oil  fields.  It  was  pa.ssed  in  1922  by  Los  Angeles,  the  credit 
for  which  is  also  due  to  oil,  and  in  turn  Orange  passed  Kern  Countv  in 
1923,  but  dropped  back  to  third  in  1924  and  1925. 

This  countv  .shows  an  increase  in  1925,  with  a  total  value  of  mineral 
products  of  $49,104,490,  compared  to  the  1924  output,  worth  $40,481,- 
210  due  to  petroleum.  Orange  passed  Shasta  County  in  1917,  which 
previously  for  a  number  of  years  had  exceeded  all  other  counties  in 
California,  except  Kern. 

Aside  from  the  substances  actually  produced  and  noted  in  the  table 
below,  coal,  gypsum,  iron,  infusorial  earth,  sandstone,  and  tourmaline 
have  been  found  in  Orange  County. 

Commercial  productinn  for  1925  was  as  follows: 

Substance                                                                                    Amonnt  Value 

Brick    3,253  M  $39,445 

Clay  (pottery) 13,431  tons  42,562 

Gold 52 

Natural  gas 26,324,364  M  cu.  ft.  2,324,014 

Petroleum 32,734,420  bbls.  46,384,673 

Silver 995 

Stone,    miscellaneous 307,112 

Other  minerals* 5,637 

Total   value $49,104.4!)0 

*  Includes  copper,  lead,  zinc. 

PLACER. 

Area:  1395  s(|uare  miles. 

I'opuJntkm:  18,584  (1920  census). 

Location:  Eastern  border  of  state  directly  west  of  Lake  Tahoe. 

While  standing  only  thirty-first  on  the  li.st  of  mineral  producing 
counties.  Placer  contains  a  wide  variety  of  mineral  substances,  some 
of  which  have  not  been  commercially  exploited.  Its  leading  products 
include  gold,  chromite,  granite,  copper,  and  clay.  Other  mineral 
lesources  are  asbestos,  brick,  coal,  gems,  iron,  lead,  limestone,  magiiesite. 
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manganese,  marble,  (juartz  crystals,  glass-sand,  silver,  and  niLseellaneons 
.stone. 

Commercial  production  for  1925  wa.s  as  follows,  compared  to  a  total 
value  of  $492,180  for  the  preceding  year: 

Siibstance                                                                                         Amotint  Value 

Brick  and  hollow  buiklingr  tile $147,981 

Cla.v    (pottery) 102,598  tons  138,813 

Gold 121.785 

Granite 14,929 

Silver 620 

.Stone,    miscellaneous 117,990 

Other   minerals* 8,295 

Total   value $550,413 

•Includes  chromite.  copper,  silica    (Quartz). 

PLUMAS. 

Area:  259i  square  miles. 

Population:  5681  (1920  cen.su.s). 

Location:  Northeastern  border  of  state,  south  of  Lassen  County. 

A  considerable  portion  of  the  area  of  Plumas  County  lies  in  the  high 
mountain.s,  and  deposits  of  the  metals,  especially  gold  and  copper,  are 
found  there.  Mineral  production  for  1925  was  valued  at  $4,406,508,  the 
increase  being  due  to  copper  and  silver.  This  placed  the  county 
eleventh  in  rank.  In  1919  Plumas  passed  Shasta  in  the  copper  lead, 
owing  to  the  Shasta  smelters  being  closed  down,  which  position  Plumas 
still  retains. 

Among  its  mineral  resources  are  chromite,  copper,  gold,  granite,  iron, 
lead,  limestone,  manganese,  molybdemum,  platinum,  silver,  and  zinc. 

Commercial  production  for  1925  was  as  follows : 

Substance                                                                                       Amount  Value 

Copper    26,950,029  lbs.  $3,826,904 

Gold 249,540 

Silver 294,254 

Other   minerals* 30,810 


Total    value $4,401,508 

•Includes  chromite,  granite,  manerauese  ore,  miscellaneous  stone. 

RIVERSIDE. 

Area:  7240  square  miles. 
Population:  60,297  (1920  census). 
Location:  Southern  portion  of  state. 

Riverside  is  the  fourth  county  in  the  state  in  size  and  the  seventh  in 
regard  to  the  total  value  of  mineral  output  for  1925.  Within  its  borders 
are  included  mountain,  desert,  and  agricultural  land.  Its  mineral 
resources  include  metals,  structural  and  industrial  materials  and  salines, 
some  of  the  more  important  being  lu'iek,  cement,  clay,  coal,  copper, 
feldspar,  gems,  gold,  gypsum,  iron,  lead,  limestone,  manganese,  mag- 
nesite,  marble,  mineral  paint,  mineral  water,  salt,  soapstone,  silver, 
miscellaneous  .stone  and  tin.  In  point  of  variety,  Riverside  County 
showed  seventeen  different  minerals  commercially  produced  in  1925. 
The  increase  in  1925  from  the  1924  value  of  $5,508,244  was  due  to 
cement. 
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roiniiiercial  pnidnct iciii  for  l!l2r>  \\;is  as  follows: 

Substanc:                                                                                        Amount  Value 

Brick  and  hollow  building  tile ?533,650 

Clay    (pottery) 74.787  tons  ^^^^^ 

Copper 23.134  lbs.  3,285 

Feldspar   1,990  tons  16.090 

Gold  - 3.687 

Granite    32,234 

Lead    135,872  lbs.  11,821 

Silica    (quartz) 8,121  tons  84,706 

Silver  -_- 2,570 

Stone,    miscellaneous 542,020 

Other   minerals' 3.793.730 

Total  value ?5,179,10S 

•Includes  cement,  coal,  gypsum,  mineral  water. 

SACRAMENTO. 

Area:  983  .square  miles. 
Population:  90,978   (1920  census). 
Location:  North-central  portion  of  state. 

Sacramento  stands  nineteenth  among  the  counties  of  the  state  as  a 
mineral  producer,  the  output,  principally  "•old,  for  1925,  being  valued 
at  $2,.50-4,40.5,  as  compared  with  the  1924  production,  worth  $2,196,210. 
In  regard  to  gold  output  alone,  this  county  ranks  fifth,  being  exceeded 
only  l)y  Yuba,  Nevada,  Amador  and  Sierra  counties,  the  Sacramento 
product  coming  from  the  dredges.  Its  mineral  resources  include  brick, 
clay,  gold,  granite,  natural  gas.  platinum,  .silver,  and  miscellaneous 
stone. 

Substance  Value 

Brick   and    hollow    building    tile $354,078 

Clay    (pottery) 2,748 

C;old 1,302,320 

Granite 155.250 

Silver 1,920 

Stone,    miscellaneous    550.359 

Other    minerals* 97,730 

Total   value $2,304,405 

•Includes  natural  gas  and  platinum. 

SAN    BENITO. 

Area:  1392  square  miles. 
Population:  SOflfj   (1920  census). 
Lmalion:  AYest-central  portion  of  .state. 

While  sixteenth  among  the  counties  of  the  state  in  regard  to  value 
of  total  mineral  production  for  1925,  San  Benito  has  led  for  some  years 
in  one  important  branch  of  the  mineral  industry,  namely,  quicksilver. 
Cement  is  also  an  important  item. 

Its  other  mineral  resources,  many  of  them  undeveloped,  include  anti- 
mony, asbestos,  bituminous  rock,  ehromite,  coal,  dolomite,  gems,  gypsum, 
limestone,  magnesite,  mineral  water,  and  miscellaneous  stone. 

Commercial  production  for  1925  was  as  follows : 

Substance                                                                                   Amount  Value 

Quicksilver    6.085 flasks  $486,797 

Stone,    miscellaneous 351.363 

Other    minerals* 1.779,236 

Total  value $2,617,396 

*Includes  asbestos,  cement,  dolomite,  magnesite.  mineral  water. 
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SAN     BERNARDINO. 

Area:  20,157  square  miles. 
Population:  73,401  (1920  eensnsj. 
Location:  Southeastern  portion  of  state. 

San  Bernardino,  by  far  the  largest  county  in  the  state  in  area^  ranks 
fifth  as  regards  tlie  value  of  its  mineral  output  for  1925  with  a  total  of 
$14,179,663,  as  compared  with  the  1924  total  of  .$12,642,431.  The 
increase  is  due  mainly  to  cement,  but  in  part  to  borates,  mineral  water, 
and  potash. 

San  Bernardino  for  several  years  (except  1918)  has  led  all  other 
counties  in  the  state  in  point  of  variety  of  minerals,  producing  com- 
mercially during  1925  a  total  of  20  different  substances.  This  county 
also  ranks  first  as  a  silver  prodiicer  in  the  state,  from  the  mines  of  the 
Randsburg  district.  In  fact,  the  California  Rand  mine,  there,  has  been 
the  largest  single  producer  in  the  United  States  for  several  years  past. 

This  county,  consisting  largely  of  moimtain  and  desert  country,  is 
highly  mineralized,  the  following  l)ping  included  among  its  resources: 
Asbestos,  barytes,  borax,  brick,  cement,  clay,  copper,  gem.s,  gold,  granite, 
gypsum,  iron,  lead,  limestone,  manganese,  marble,  mineral  paint, 
mineral  water,  nitre,  potash,  salt,  soapstone,  soda,  miscellaneous  stone, 
strontium,  talc,  tungsten,  vanadium,  and  zinc. 

Commercial  production  for  1925  was  as  follows : 

Subslance                                                                                   Amount  Value 

Cement    5,079,281  bbls.  $8,828,044 

Clay    (pottery) 1,540  tons  11,000 

Copper    6,249  lbs.  888 

Gold       137,374 

Lead    63,480  lbs.  5,349 

Lirne    17,495  tons  124,446 

Limestone 13,239  tons  27,569 

Salt    28,319  tons  101,085 

Silver 1,378,392 

Stone,    miscellaneous 395,048 

Other   minerals* 3.150,468 

Total  value $14,179,663 

•Includes  borates,  calcium  chloride,  fuller's  earth,  mineral  water,  petroleum,  potash, 
soda  (trona),  talc,  tungsten  concentrates. 

SAN    DIEGO. 

Area:  4221  square  miles. 
Fopulatioii:  112,248  (1920  census). 
Location:  Extreme  southwest  corner  of  state. 

San  Diego  ranks  twenty-sixtli  in  the  total  value  of  its  mineral  output 
for  the  j'ear,  with  17  different  commercial  minerals.  The  value  for 
1925  equaled  $1,129,757,  as  compared  with  the  1924  output  worth 
$1,013,119. 

In  the  production  of  gems,  San  iJiego  County  has  led  the  state. 
Aside  from  minei-al.s  commercially  produced,  as  shown  below,  San 
Diego  County  contains  occurrences  of  bismuth,  lithia,  marble,  nickel, 
.soapstone,  and  tin.    Potash  has  been  produced  from  kelp. 
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Commercial  production  for  1925  was  as  follows: 

Suhstance  Amount  Value 

Brick  and  hollow  building  tile $119,165 

Gems 9,413 

Clay    (pottery) 26,376  tons                  6«.4:i7 

Gold 5.134 

Granite    108,703 

Mineral  water 81,374  gals.                 21,137 

Silver 58 

Stone,    miscellaneous 508,538 

Other  minerals' 291,182 

Total   value $1,129,757 

•Includes  feldspar,  fuller's  earth,  lime,  magnesium  chloride,  salt,  silica. 

SAN    FRANCISCO. 

Area:  43  .square  miles. 
Population:  506,676  (1920  census). 

Surprising  as  it  may  appear  at  first  glance,  San  Francisco  County 
is  listed  among  the  mineral  pi-oclucing  sections  of  the  state,  actual 
production  consisting  mainly  of  crushed  rock,  sand  and  gravel.  Small 
quantities  of  various  valuable  mineral  substances  are  found  here, 
including  cinnabar,  gypsum,  lignite,  and  magnesite,  none,  however,  in 
paying  quantities.    Some  pumice  has  been  produced. 

In  forty-sixth  place,  commercial  production  for  1925  was  as  follows : 

Suistance  Value 

Stone,   miscellaneous $131,158 

SAN   JOAQUIN. 

Area:  1448  square  miles. 
Population:  79,905  (1920  census). 
Location:  Central  portion  of  state. 

San  Joaquin  County  reported  a  mineral  production  for  the  year 
1925  having  a  total  value  of  $737,818,  as  compared  with  the  1924  output 
worth  $602,500. 

Comparatively  few  mineral  substances  are  found  here,  the  chief  ones 
being  brick,  clay,  manganese,  natural  gas,  glass-sand,  and  miscellaneous 
stone.  Gold,  platinum,  and  silver  have  been  obtained  by  dredging  in 
the  Mokelumne  River,  which  forms  the  boundary  between  this  county 
and  Amador  on  the  northeast. 

In  twent3'-ninth  place,  commercial  production  for  1925  was  as 
follows : 

Substance  Value 

Brick  and  hollow  building  tile $472,983 

Stone,   miscellaneous   103,237 

Other  minerals   161,598 


Total   value $737,818 
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SAN   LUIS  OBISPO. 

Area:  3334  square  miles. 
Poptdation:  21,893  (1920  census). 

Location:  Bordered  bj'  Kern  County  on  the  east  and  the  Pacific 
Ocean  on  the  west. 

The  total  value  of  the  mineral  production  of  San  Luis  Obispo  County 
in  1925  was  .$136,477,  as  compared  with  the  1924  output,  worth 
$317,779,  the  decrease  being  due  to  miscellaneous  stone  and  sodium  sul- 
phate. Among  its  mineral  resources,  both  developed  and  undeveloped, 
are  asphalt,  bituminous  rock,  brick,  ehromite,  coal,  copper,  diatoma- 
ceous  earth,  gypsum,  iron,  limestone,  marble,  mineral  water,  onyx, 
petroleum,  quicksilver,  soda,  and  miscellaneous  stone. 

In  thirty-eighth  place,  commercial  production  for  1925  was  as 
follows : 

Substance  Amount  Value 

Gold    S840 

Petroleum    29,590  bbls.  32.164 

Silver    .        ^ 

Stone,  miscellaneous 50,113 

Other  minerals' 53,353 

Total   values §136,477 

•Includes  brick,  ehromite,  mineral  water,  natural  gras,  quicksilver,  sodium  sulphate. 

SAN     MATEO. 

Area:  447  square  miles. 

Population:  36,781  (1920  census). 

Location:  Peninsula,  ad.joined  by  San  Francisco  on  the  north. 

San  Mateo 's  most  important  mineral  products  are  stone  and  salt,  the 
last-named  being  derived  by  evaporation  from  the  waters  of  San  Fran- 
cisco Bay.  The  total  value  of  all  mineral  production  during  1925 
equaled  $1,577,513,  as  compared  with  the  1924  figures  of  $302,171,  the 
increase  being  due  to  the  starting  of  operations  by  the  new  cement 
plant  of  the  Pacific  Portland  Cement  Company  at  Redwood  City. 

Small  amounts  of  barytes,  ehromite,  infusorial  earth,  and  quicksilver 
have  been  noted  in  addition  to  the  items  of  economic  value  given  below. 
Bi'icks  have  also  been  produced  commercially. 

In  twenty -first  place,  commercial  production  for  1925  was  as  follows : 

Substance  Ajnoujit  Value 

Salt    31,325  tons  $155,925 

Stone,    miscellaneous 90,757 

Other   minerals* 1.330.831 

Total   value $1,577,513 

•Includes  cement,  gems  (jasper),  magnesium  chloride,  natural  gas,  petroleum, 
potash. 

SANTA    BARBARA. 

Ai-ea:  2740  square  miles. 
Population:  41,097  (1920  census). 

Location:    Southwestern    portion    of    state,    adjoining    San    Luis 
Obispo  on  the  south. 

Santa  Barbara  County  owes  its  position  of  ninth  in  the  state  in 
regard  to  its  mineral  output  to  the  presence  of  productive  oil  fields 
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within  its  boundaries.  Tlie  total  value  of  its  mineral  production  during 
the  year  1925  was  $4,338,431,  as  compared  with  the  1924  output  of 
$5,159,740,  and  included  ten  different  mineral  substances. 

Aside  from  the  mineral  substances  listed  below,  Santa  Barbara 
County  contains  asphalt,  diatomaceous  earth,  gilsonite,  gypsum,  mag- 
nesite,  and  quicksilver  in  more  or  less  abundance. 

Commercial  production  for  1925  was  as  follows: 

Substance                                                                                 Amount  Value 

Brick 4  205  \I  J56  781 

Hollow    building   tile 1 1,'864  tons  18.'706 

Clay  (pottery) 2.390  tons  5.800 

^atural  gas 2,545,208  M  cu.  ft.  248,70S 

Petroleum  _     2,647,380  bbls.  2,419,705 

btone.    miscellaneous kickki; 

Other  minerals* ii-:::::::::::::  ::::::  1,482,066 

Total    value $4,338,431 

•Includes  diatomaceous  earth,  mineral  water,  shale  oil. 

SANTA  CLARA. 

Area:  1328  square  miles. 
Population:  100,588  (1920  census). 
Location :  West-central  portion  of  state. 

Santa  Clara  County  reported  a  mineral  output  for  1925  of  $1,320,858, 
as  compared  with  the  1924  figures  of  $1,150,401. 

This  county,  lying  largely  in  the  Coast  Range  Mountains,  contains 
a  wide  variety  of  mineral  substances,  including  brick,  chromite,  clay, 
limestone,  magnesite,  manganese,  mineral  water,  petroleum,  quicksilver^ 
soapstone,  and  miscellaneous  stone. 

In  twenty-fifth  place,  commercial  production  for  1925  was  as  follows: 

Substance  Amount  Value 

a?  <^;;s;::::::::::::::::::::::::::::::::::::::::::   ^!:||  f      ";;;|| 

Stone,  miscellaneous I— riii:::":;;::::: i^.s^ju  btis.      22,^94 

other  minerals' ii:::::::::::::::::::  ::::::  tllfil 

Total  value $1,320,858 

•Including  limestone,  magrnesite,  mineral  water,  natural  gas,  quicksilver. 

SANTA    CRUZ. 

Area:  435  square  miles. 
Population:  26,269  (1920  census). 

Location:   Bordering   Pacific    Ocean,    .just   .south   of   San   Mateo 
County. 

The  mineral  output  of  Santa  Cruz  County,  a  portion  of  which  is 
itemized  below,  amounted  to  a  total  value  of  $3,227,036,  giving  the 
county  a  standing  of  eleventh  among  all  others  in  the  state  in  this 
regard. 

The  decrease  from  the  1924  figure  of  $4,339,233  is  due  to  cement 

Commercial  production  for  1925  was  as  follows : 

Lime^"'"'""''  -*'""""*  ^°'«« 

Limlstone" II.::::: l^Al*  j""^     $224,724 

stone,  miscellaneous -V.JIVJIVJ'VJIVJIVVV.V." i^-^°^ 

Other   minerals* -"-- /—".V.V.V.-.V.l     Ii::::  2mI:III 

Total   value.. $3,227,036 

•Includes  bituminous  rock  and  cement. 
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SHASTA. 
Area:  3858  square  miles. 
Population:  13,311  (1920  census). 
Location:  Xortli-eentral  portion  of  state. 

Shasta  County  stood  tenth  in  Califoi-nia  among  the  mineral  produc- 
ing counties  for  1925,  with  an  output  valued  at  $-4,300,449,  as  compared 
with  the  1924  production  worth  .$4,754,664,  the  decrease  being  due  to 
copper,  and  in  part  to  gold  and  stone,  though  zinc  advanced. 

The  marked  decrease  since  1918  is  due  to  the  falling  off  in  the  outpiit 
of  copper,  the  large  plants  of  the  ilamraoth  and  ilountain  copper 
companies  being  shut  down.  Xot  taking  petroleum  into  account,  Shasta 
for  a  number  of  years  led  all  of  the  counties  by  a  wide  margin ;  but  in 
1919-1923  was  passed  l)y  San  Bernardino,  Plumas,  T\iba,  Inyo,  Sacra- 
mento, Nevada,  and  Amador,  among  the  'metal'  counties,  thoiigh  by 
only  San  Bernardino  and  Plumas  of  that  group  in  1925. 

Shasta's  mineral  resources  include  asbestos,  bai\\-tes,  brick,  chromite, 
coal,  copper,  gold,  iron,  lead,  lime,  limestone,  mineral  water,  molyb- 
denum, pyrite,  silver,  soapstone,  miscellaneous  stone,  and  zinc. 

La.ssen  Peak  is  located  in  southeastern  Shasta  Coimty. 

Commercial  production  for  1924  was  as  follows: 

Substance                                                                                       Amount  Value 

Copper 14,565.967  lbs.  $2,068,367 

Gold 235.013 

Lead    647,886  lbs.  56,366 

Limestone 24,395  tons  28,480 

Platinum 8  fine  oz.  725 

Silver 208,818 

Stone,   miscellaneous 349,617 

Zinc    11.090,430  lbs.  842,873 

Other  minerals 510,190 

Total  value 54,300,449 

•Includes  chromite,  diatomaceous  earth,  iron  ore,  pjTites,  talc. 

SIERRA. 

Area:  923  square  miles. 

Population:  1783  (1920  census). 

Location:  Eastern  border  of  state,  just  north  of  Nevada  County. 

Sierra  County  reported  a  mineral  production  of  $1,386,301,  mainly 
of  gold  and  silver,  during  the  year  1925,  as  compared  with  the  1924 
output  worth  $812,476,  the  increase  being  due  to  gold.  Considering 
gold  output  alone  this  county  stands  fourth ;  and  as  to  total  mineral 
yield  twenty-third. 

Aside  from  the  metals  itemized  below.  Sierra  County  contains 
deposits  of  asbestos,  chromite,  copper,  iron,  lead,  platinum,  serpentine, 
and  talc. 

Commercial  production  for  1925  was  as  follows : 

Substance  Value 

Gold $1,373,705 

Silver 8,919 

Stone,   miscellaneous 3,677 

Total  value $1,386,301 
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SISKIYOU. 

Area:  6256  .square  miles. 
Population:  18,545  (1920  census). 

Location:  Extreme  north-central  portion  of  state,  next  to  Oregon 
hiiundaiy. 

Siskiyou,  fifth  county  in  California  in  refrard  to  size,  located  in  a 
highly  mineralized  and  mountainou.s  country,  ranks  forty-fourth  in 
regard  to  the  value  of  its  mineral  output  for  1924. 

Although  this  county  is  traversed  by  a  transcontinental  railroad  in  a 
north  and  south  line,  the  mineral-bearing  sections  are  almcst  without 
exception  far  from  transportation  and  other  facilities.  A  large  part 
of  tlie  county  is  accessible  liy  trail  only.  Future  development  and 
exploitation  will  increase  the  productiveness  of  this  part  of  the  state 
to  a  considerable  degree. 

Mount  Sha.sta  is  located  in  Si.skiyou  County. 

Among  Siskiyou's  mineral  resoiu'ces  are  chromite,  clay,  coal,  cop- 
per, gems,  gold,  lead,  limestone,  manganese,  marble,  mineral  water, 
pumice,  quicksilver,  sandstone,  silver,  and  miscellaneous  stone. 

Commercial  production  for  1925  was  as  follows : 

SuTistance  Value 

Gold , $180,120 

Lime  and  limestone 3,535 

Silver     831 

Stone,    miscellaneous 23,800 

Other   minerals* 11,340 

Total   value $219,626 

•Includes  mineral  water,  platinum,  sandstone. 

SOLANO. 

Area:  822  square  miles. 

Population:  40,602   (1920  census). 

Location:  Touching  San  Francisco  Bay  on  the  northeast. 

Solano,  while  mostly  valley  land,  produced  mineral  substances  during 
the  year  1925  to  the  total  value  of  $2,678,547,  ranking  fourteenth  among 
the  counties  of  the  .state,  the  decrease  from  the  1924  figures  of  $3,089,- 
475  being  due  to  cement. 

Among  her  mineral  resources  are  brick,  cement,  clay,  fuller's  earth, 
limestone,  mineral  water,  natural  gas,  onyx,  quicksilver,  salt  and  mis- 
cellaneous stone. 

Commercial  production  for  1925  Mas  as  follows : 

Substance  Value 

Stone,    miscellaneous $145,484 

Other    minerals* 2,533,063 

Total  value $2,678,547 

♦Includes  cement,  mineral  water,  onyx,  travertine. 

SONOMA. 

Area:  1577  square  miles  : 
Population:  51,990  (1920  census). 

Jjocation:  South  of  Mendocino  County,  bordering  on  the  Pacific 
Ocean. 

Sonoma  ranked  forty-fourth  among  the  counties  of  California  during 
the  year  1925,  witli  a  mineral  production  of  $160,231,  as  compared  with 
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its  1924  output  of  $172,051.  More  paving  blocks  have  been  turned  out 
here  than  in  any  other  section  of  the  state,  but  this  industry  has  now 
ceased,  owing  to  the  construction  of  smooth-sui-face  pavements  both 
in  the  cities  and  on  the  highways. 

Among  Sonoma 's  mineral  resources  are  brick,  chromite,  clay,  copper, 
graphite,  infusorial  earth,  magnesite.  manganese,  marble,  mineral  paint, 
mineral  water,  quicksilver,  and  miscellaneous  stone. 

Commercial  production  for  1925  was  as  follows: 

Substance                                                                                           Amount  Value 

Mineral  water 19,963  gals.  S6,619 

Quicksilver 351  flasks  29,134 

Stone,    miscellaneous 119,546 

Other   minerals* 2,200 

Total  value 5160,231 

•Includes  pottery  clay,  building  stone  (tu£E),  manganese  ore. 

STANISLAUS. 

Area:  1450  square  miles. 

Populafioti:  43,557  (1920  census). 

Location:  Center  of  state,  bounded  on  south  by  Merced  County. 

Gold  has  usually  been  the  chief  mineral  product  of  Stanislaus  County, 
but  it  was  exceeded  in  191S-1919  by  manganese,  and  in  1921-1923  and 
1925,  by  miscellaneous  stone.  Brick,  clay,  gypsum,  mineral  paint, 
quicksilver,  and  silver  are  found  here  to  some  extent  as  well.  This 
county  for  1925  ranks  thirty-sixth  in  the  state  in  regard  to  value  of 
minerak,  with  an  output  of  $415,466,  as  compared  with  $345,138  in 
1924,  the  increase  being  due  to  miscellaneous  stone,  though  there  was  a 
decrease  in  gold  yield.  Gold,  platinum,  and  silver  are  obtained  mainly 
by  dredging. 

Commercial  production  for  1924  was  as  follows: 

Substance  Value 

Gold $171,742 

Silver    694 

Stone,   miscellaneous 221.256 

Other   minerals* 21,774 

Total   value 5415,466 

•Includes  magnesite,  manganese  ore,  mineral  paint,  platinum. 

SUTTER. 

Area:  608  square  miles. 
Population:  10,115   (1920  census). 

Location:  Bounded  by  Butte  County  on  the  north  and  Sacramento 
on  the  south. 

Sutter  is  one  of  only  two  counties  in  the  state  which  for  a  number  of 
years  reported  no  commercial  output  of  some  kind  of  mineral  sub- 
stance. In  1917  some  crushed  rock  was  taken  out,  from  the  Marysville 
Buttes.  also  in  1925.  There  has  been  some  utilization  of  natural  gas. 
The  1925  mineral  yield  was  valued  at  $397,  being  concealed  under 
'unapportioned.'  Both  clay  and  coal  exist  here,  but  deposits  of  neither 
mineral  have  been  placed  on  a  productive  basis. 
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TEHAMA. 

Area:  2893  .square  miles. 
Population:  12,882  (1920  census). 

Location:  North-central    portion    of    the    state,    bounded    on    the 
north  by  Shasta. 

Tehama  stands  fiftieth  among  the  mineral  producing  counties  of  the 
state  for  1925  when  its  output  was  valued  at  $77,183,  as  compared  with 
the  1924  yield  worth  $34,454,  the  increase  being  due  to  stone. 

Among  its  mineral  resources  are  listed  brick,  chromite,  copper, 
gold,  manganese,  marble,  mineral  water,  salt,  and  miscellaneous  stone. 

The  1925  yield  was  distributed  as  follows: 

Substance  Value 

Unapportioned*    $77,183 

♦Includes  brick  and  miscellaneous  stone. 

TRINITY. 

Area:  3166  square  miles. 
Population:  2551  (1920  census). 
Location:  Northwe.stern  portion  of  state. 

Trinity,  like  its  neighbor,  Siskiyou  County,  requires  transportation 
facilities  to  further  the  development  of  its  many  and  varied  mineral 
resources.  Deposits  of  asbestos,  barytes,  chromite,  copper,  gold,  mineral 
water,  platinum,  quicksilver,  silver,  and  building  stone  are  known  here, 
but  with  the  exception  of  gold,  chromite,  copper,  quicksilver,  and  plati- 
num, very  little  active  production  of  these  mineral  substances  has  been 
made  as  yet.  The  1925  output  of  $502,289  shows  a  decrease  from  the 
1924  figure  of  $509,344,  due  to  copper,  giving  the  county  rank  of 
thirtj' -third  for  the  year. 

Suhstatice  Amount  Value 

Copper     439,766  lbs.  $62,447 

Gold ^ 424,037 

Platinum    26  fine  oz.  3,081 

Silyer     , 7,724 

Stone,   miscellaneous 5,000 

Total   value $502,289 

TULARE. 

Area:  4856  square  miles. 
Population:  59,031  (1920  census). 

Location:  Bounded  by  Inyo  on  the  east,  Kern  on  the  .south,  Fresno 
on  the  north. 

Tulare  stands  thirty-fifth  on  the  list  of  mineral  producing  counties, 
the  decrease  from  the  1924  value  being  due  mainly  to  magnesite. 

This  county's  mineral  resources,  among  others,  are  brick,  clay, 
copper,  feldspar,  graphite,  gems,  limestone,  magnesite,  mai'ble,  quartz, 
glass-sand,  soapstone,  miscellaneous  stone,  and  zinc.  Tulare  for  a 
number  of  years  led  the  state  in  magnesite  output,  except  in  1918  when 
it  was  passed  by  Napa  County,  and  in  1921-1925  by  Santa  Clara. 
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Commercial  production  for  1925  was  as  follows : 

Substance  Amoii»t  Value 

Granite $62,260 

Limestone    13.300  tons  43,900 

Magnesite    1S,150  tons  245,557 

Katural    gas 2S0Mcu.  ft.  175 

Stone,  miscellaneous 47.176 

Other    minerals* 27.911 

Total   value $426,979 

•Includes  brick  and  lime. 

TUOLUMNE. 

Area:  2190  square  miles. 

Population:  7768  (1920  census). 

Location:  East-central  portion  of  state — Mother  Lode  District. 

Tuolumne  ranks  thirtieth  among  counties  of  the  state  relative  to  its 
total  value  of  mineral  output  for  1925.  This  county  ranks  first  as  a 
producer  of  marble  in  the  state.  The  decrease  in  the  year's  valuation 
to  $567,248  for  1925  from  the  1924  figm-e  of  $629,156  was  due  mainly 
to  gold. 

Chromite,  clay,  copper,  gold,  lead,  limestone,  marble,  mineral  paint, 
platinum,  soapstone,  silver,  and  miscellaneous  stone  are  among  its 
mineral  resources. 

Commercial  production  for  1925  was  as  follows: 

Substarvce  Value 

Gold $155,592 

Lime   and   limestone   26 S. 000 

Silver     614 

Stone,  miscellaneous 29,751 

Other  minerals 113,305 


Total   value $567,248 

•Includes  dolomite,  granite,  marble. 

VENTURA. 

Area:  1878  square  miles. 
Population:  2S,72i  (1920  census"). 

Location:    Southwestern   portion   of    state,    bordering   on    Pacific 
Ocean. 

Ventura  is  the  fourth  county  in  the  state  in  respect  to  the  value  of 
its  mineral  production  for  1925,  the  exact  figure  being  $17,853,540,  as 
compared  with  the  output  for  1924  worth  $6,089,394,  the  increase  being 
due  to  petroleum  and  natural  gas. 

The  highest  gravity  petroleum  produced  in  the  state  is  found  here. 

Among  its  other  mineral  resources  are  asphalt,  borax,  brick,  clay, 
mineral  water,  natural  gas.  sand.stone.  and  miscellaneous  stone. 

Commercial  production  for  1925  was  as  follows : 

Substance  Amovnt  Value 

Natural  gas 20.144.646  M  cu.  ft  $1,953,163 

Petroleiun 9,221,846  bbls.  15.769.357 

Stone,   miscellaneous 131,020 

Total  value $17.S53,340 
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YOLO. 

Area:  1014  square  miles. 
Population:  17,105  (1920  cen.su.-;). 

Location:  Sacramento  Valley,  bounded  by  Sutter  on  the  east  and 
Colusa  on  the  north. 

The  mineral  production  from  Yolo  C'oimty  during  the  year  1925 
consisted  entirely  of  miscellaneous  .stone,  valued  at  .$23,060,  ranking 
it  in  fifty-second  place.  Deposits  of  undetermined  value  of  iron  and 
sandstone  have  been  discovered  witliin  the  confines  of  this  county. 
Quicksilver  has  also  been  produced. 

YUBA 
Area:  639  square  miles. 
Population:  10,375  (1920  census). 

Location:   Lies   west    of   Sierra   and    Nevada    counties:    south    of 
Plumas : 

Tuba  is  thii'teenth  of  the  mineral  producing  counties  of  the  state, 
and  first  in  regard  to  gold  output  for  1925,  having  passed  Nevada  and 
Amador  counties  in  that  metal.  Iron  and  clay  deposits  have  been 
reported  in  this  county  aside  from  the  following  commercial  production 
shown  for  the  year  1925.  The  increase  over  the  1924  figure  of  -$2,190,181 
was  due  mainly  to  gold  obtained  by  the  dredgers,  which  also  yield 
silver  and  platinum.  The  1921  dredge  yield  of  gold  was  a  record  for 
the  county. 

The  1925  production  of  Yuba  County  was  distributed  as  follows : 

Suistancc  Value 

Gold $2,570,630 

Silver 6.400 

Stone,    miscellaneous 137,288 

Other  minerals* 7,276 

Total   value $2,721,594 

•Includes  natural  gas  and  platinum. 
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APPENDIX. 


MINING  BUREAU  ACT. 

Chapter   679. 
[Stats.   1913.] 


maintenance,  and  support  of  a  bureau,  to  be  known  as  the  state  mining  oureau 
and  for  the  appointment  and  duties  of  a  board  of  trustees,  to  be  known  as  the 
board  of  trustees  of  the  state  mining  bureau,  who  shall  have  the  direction,  man- 
agement and  control  of  said  state  mining  bureau,  and  to  provide  for  the  appoint- 
ment, duties,  and  compensation  of  a  state  mineralogist,  who  shall  perform  the 
duties  of  his  office  under  the  control,  direction  and  supervision  of  the  board  of 
trustees  of  the  state  mining  bureau,"  approved  March  23,  1893,  and  all  acts 
amendatory   thereof   and   supplemental   thereto    or    in   conflict    herewith. 

[Approved   Juue   16.   1913.     In   effect   August   10,   1913.] 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  There  is  hereby  created  and  established  a  state  mining  bureau.  The 
chief  oiEcer  of  such  bureau  shall  be  the  state  mineralogist,  which  ofiSce  is  hereby 
created. 

Sec.  2.  It  shall  be  the  duty  of  the  governor  of  the  State  of  California  and  he  is 
hereby  empowered  to  appoint  a  citizen  and  resident  of  this  state,  having  a  practical 
and  scientific  knowledge  of  mining,  to  the  office  of  state  mineralogist.  Said  state 
mineralogist  shall  hold  his  office  at  the  pleasure  of  the  governor.  He  shall  be  a  civU 
executive  officer.  He  shall  take  and  subscribe  the  same  oath  of  office  as  other 
state  officers.  He  shall  receive  for  his  services  a  salary  of  three  hundred  dollars 
($300)  per  month,  to  be  paid  at  the  same  time  and  in  the  same  manner  as  the 
salaries  of  other  state  officers.  He  shall  also  receive  his  necessary  traveling 
expenses  when  traveling  on  the  business  of  his  office.  He  shall  give  bond  for  the 
faithful  performance  of  his  duties  in  the  sum  of  ten  thousand  dollars  ($10,000), 
said  bond  to  be  approved  by  the  governor  of  the   State  of  California. 

Sec.  3.  Said  state  mineralogist  shall  employ  competent  geologists,  field  assist- 
ants, qualified  specialists  and  office  employees  when  necessary  in  the  execution  of  his 
plans  and  operations  of  the  bureau,  and  fix  their  compensation.  The  said  employees 
shall  be  allowed  their  necessary  traveling  expenses  when  traveling  on  the  business  of 
said  department  and  shall  hold  office  at  the  pleasure  of  said  state  mineralogist. 

Sec.  4.  It  shall  be  the  duty  of  said  state  mineralogist  to  make,  facilitate,  and 
encourage,  special  studies  of  the  mineral  resources  and  mineral  industries  of  the 
state.  It  shall  be  his  duty :  to  collect  statistics  concerning  the  occurrence  and  pro- 
duction of  the  economically  important  minerals  and  the  methods  pursued  in  making 
their  valuable  constituents  available  for  commercial  use ;  to  make  a  collection  of 
typical  geological  and  mineralogical  specimens,  especially  those  of  economic  and 
commercial  importance,  such  collection  constituting  the  museum  of  the  state  mining 
bureau  ;  to  provide  a  library  of  books,  reports,  drawings,  bearing  upon  the  mineral 
industries,  and  sciences  of  mineralogy  and  geology,  and  arts  of  mining  and  metal- 
lurgy, such  library  constituting  the  library  of  the  state  mining  bureau ;  to  make  a 
collection  of  models,  drawings  and  descriptions  of  the  mechanical  appliances  used 
in  mining  and  metallurgical  processes ;  to  preserve  and  so  maintain  such  collections 
and  library  as  to  make  them  available  for  reference  and  examination,  and  open  to 
public  inspection  at  reasonable  hours ;  to  maintain,  in  effect,  a  bureau  of  information 
concerning  the  mineral  industries  of  this  state,  to  consist  of  such  collections  and 
library,  and  to  arrange,  classify,  catalogue,  and  index  the  data  therein  contained,  in 
a  manner  to  make  the  information  available  to  those  desiring  it ;  to  issue  from  time 
to  time  such  bulletins  as  he  may  deem  advisable  concerning  the  statistics  and  tech- 
nology of  the  mineral  industries  of  this  state. 
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Sec.  5.  It  is  hereby  made  the  duty  of  the  owner,  lessor,  lessee,  agent,  manager 
or  other  person  in  charge  of  each  and  every  mine,  of  whatever  kind  or  character, 
within  the  state,  to  forward  to  the  state  mineralogist,  upon  his  request,  at  his  office 
not  later  than  the  thirtieth  day  of  June,  in  each  year,  a  detailed  report  upon  forms 
which  will  be  furnished  showing  the  character  of  the  mine,  the  number  of  men 
then  employed,  the  method  of  working  such  mine  and  the  general  condition  thereof, 
the  total  mineral  production  for  the  past  year,  and  such  owner,  lessor,  lessee,  agent, 
manager  or  other  person  in  charge  of  any  mine  within  the  state  must  furnish 
whatever  information  relative  to  such  mine  as  the  state  mineralogist  may  from 
time  to  time  require  for  the  proper  discharge  of  his  official  duties.  Any  owner, 
lessor,  lessee,  agent,  manager  or  other  person  in  charge  of  each  and  every  mine,  of 
whatever  kind  or  character  within  the  state,  who  fails  to  comply  with  the  above 
provisions  shall  be  deemed  guilty  of  a  misdemeanor.* 

Sec.  6.  The  state  mineralogist  now  performing  the  duties  of  the  office  of  state 
mineralogist  shall  perform  the  duties  of  the  office  of  state  mineralogist  as  in  this 
act  provided  until  the  appointment  and  qualification  of  his  successor  as  in  this  act 
provided. 

Sec.  7.  The  said  state  mineralogist  shall  take  possession,  charge  and  control  of 
the  offices  now  occupied  and  used  by  the  board  of  trustees  and  state  mineralogist 
and  the  museum,  library  and  laboratory  of  the  mining  bureau  located  in  San  Fran- 
cisco as  provided  for  by  a  certain  act  of  the  legislature  approved  JIarch  23,  1893, 
and  hereafter  referred  to  in  section  fourteen  hereof,  and  shall  maintain  such  offices, 
museum,  library  and  laboratory  for  the  purposes  provided  in  this  act. 

Sec.  8.  Said  state  mineralogist  or  qualified  assistant  shall  have  full  power  and 
authority  at  any  time  to  enter  or  examine  any  and  all  mines,  quarries,  wells,  mills, 
reduction  works,  refining  works  and  other  mineral  properties  or  working  plants  in 
this  state  in  order  to  gather  data  to  comply  with  the  provisions  of  this  act. 

Sec.  9.  The  state  mineralogist  shall  make  a  biennial  report  to  the  governor  on 
or  before  the  fifteenth  day  of  September  next  preceding  the  regular  session  of  the 
legislature. 

Sec.  10.  All  moneys  received  by  the  state  mining  bureau  or  any  officer  thereof 
(except  such  as  may  be  paid  to  them  by  the  state  for  disbursement)  shall  be 
receipted  for  by  the  state  mineralogist  or  other  officer  authorized  by  him  to  act 
in  his  place  and  at  least  once  a  month  accounted  for  by  him  to  the  state  controller 
and  paid  into  the  state  treasury  to  the  credit  of  a  fund  which  is  hereby  created  and 
designated  "state  mining  bureau  fund."  All  moneys  now  in  the  possession  of  the 
state  mining  bureau  or  any  officer  thereof  received  from  any  source  whatsoever, 
shall  be  immediately  paid  over  to  the  state  mineralogist  and  by  him  accounted  for 
to  the  controller  and  paid  into  the  state  treasury  to  the  credit  of  said  fund.  Said 
fund  shall  be  used  and  is  hereby  appropriated  for  the  use  of  said  bureau  in  carrying 
out  the  purposes  of  this  act. 

Sec.  11.  The  said  state  mineralogist  is  hereby  authorized  and  empowered  to 
receive  on  behalf  of  this  state,  for  the  use  and  benefit  of  the  state  mining  bureau, 
gifts,  bequests,  devises  and  legacies  of  real  or  other  property  and  to  use  the  same  in 
accordance  with  the  wishes  of  the  donors,  and  if  no  instructions  are  given  by  said 
donors,  to  manage,  use.  and  dispose  of  the  gifts  and  bequests  and  legacies  for  the 
best  interests  of  said  state  mining  bureau  and  in  such  manner  as  he  may  deem 
proper. 

Sec.  12.  The  state  mineralogist  may,  whenever  he  deems  it  advisable,  prepare  a 
special  collection  of  ores  and  minerals  of  California  to  be  sent  to  or  used  at  any 
world's  fair  or  exposition  in  order  to  display  the  mineral  wealth  of  the  state. 

Sec.  13.  The  state  mineralogist  is  hereby  empowered  to  fix  a  price  upon  and  to 
dispose  of  to  the  public,  at  such  price,  any  and  aU  publications  of  the  state  mining 
bureau,  including  reports,  bulletins,  maps,  registers  or  other  publications,  such  price 
shall  approximate  the  cost  of  publication  and  distribution.  Any  and  all  sums 
derived  from  such  disposition,  or  from  gifts  or  bequests  made,  as  hereinbefore  pro- 
vided must  be  accounted  for  by  said  state  mineralogist  and  turned  over  to  the 
state  treasurer  to  be  credited  to  the  mining  bureau  fund  as  provided  for  in  section 
ten.  He  is  also  empowered  to  furnish  without  cost  to  public  libraries  the  publica- 
tions of  the  bureau  and  to  exchange  publications  with  other  geological  surveys  and 
scientific  societies,  etc. 


•Sec.  19  ot  the  Penal  Code  of  California  provides:  "Elxcept  in  cases  where  a  differ- 
ent punishment  is  prescribed  by  this  code,  every  offense  declared  to  be  a  misde- 
meanor is  punishable  by  imprisonment  in  a  county  Jail  not  exceeding  six  months,  or 
by  a  fine  not  exceeding  five  hundred  dollars,  or  by  both." 
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Sec.  14.  The  state  mineralogist  provided  for  by  this  act  shall  be  the  successor 
in  interest  of  the  board  of  trustees  of  the  state  mining  bureau,  and  the  state 
mineralogist,  under  and  by  virtue  of  that  certain  act.  entitled  "An  act  to  provide 
for  the  establishment,  maintenance,  and  support  of  a  bureau,  to  be  known  as  the 
state  mining  bureau,  and  for  the  appointment  and  duties  of  a  board  of  trustees,  to 
be  known  as  the  board  of  trustees  of  the  state  mining  bureau,  who  shall  have  the 
direction,  management,  and  control  of  said  state  mining  bureau,  and  to  provide  for 
the  appointment,  duties,  and  compensation  of  a  .state  mineralogist,  who  shall  perform 
the  duties  of  his  office  under  the  control,  direction  and  supervision  of  the  board  of 
trustees  of  the  state  mining  bureau."  approved  March  23,  1893.  and  all  books, 
papers,  documents,  personal  property,  records,  and  property  of  every  kind  and 
description  obtained  or  possessed,  or  held  or  controlled  by  the  said  board  of  trustees 
of  the  said  state  mining  bureau,  and  the  state  mineralogist,  and  the  clerks  and 
employees  thereof,  under  the  provisions  of  said  act  of  March  23,  1S93,  or  any  act 
supplemental  thereto  or  amendatory  thereof,  shall  immediately  be  turned  over  and 
delivered  to  the  said  state  mineralogist  herein  provided  for,  who  shall  have  charge 
and  control  thereof. 

Sec,  1v>.  That  certain  act  entitled  "An  act  to  provide  for  the  establishment, 
maintenance,  and  support  of  a  bureau,  to  be  known  as  the  state  mining  bureau,  and 
for  the  appointment  and  duties  of  a  board  of  trustees,  to  be  known  as  the  board 
of  trustees  of  the  state  mining  bureau,  and  to  provide  for  the  appointment,  duties 
and  compensation  of  a  state  mineralogist,  who  shall  perform  the  duties  of  his  office 
under  the  control,  direction,  and  supervision  of  the  board  of  trustees  of  the  state 
mining  bureau,"  approved  March  23.  1803.  together  with  all  acts  amendatory 
thereof  and  supplemental  thereto  and  all  acts  in  conflict  herewith  are  hereby 
repealed. 
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PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  Mining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco ;  New  Orpheum  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria;  Santa  Paula;  Coalinga;  Taft;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
ease  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  cheek. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (••)   indicate  the  publication  is  out  of  print. 

Price 

**First   Annual  Report  of  the  State  Mineralogist,  18S0,  43  pp.     Henry   G. 

Hanks 

**Seconcl  Annual  Report  of  the  State  Mineralogist,  1SS2,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

**Third  Annual  Report  of  the  State  Mineralogist,  18S3,  111  pp.,  21  illustra- 
tions.     Henry    G.   Hanks 

♦♦Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.    Henry   G.   Hanks 

♦♦Fifth  Annual  Report  of  the  State  Mineralogist,  1SS5,  234  pp.,  15  illustra- 
tions, 1  geological  map.     Henry  G.  Hanks 

♦♦Sixth  Annual   Report  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations.  1  map.     Henry  G.   Hanks 

♦♦Part  n,  18S7,  222  pp.,  36  illustrations.     William  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  18S7,  315  pp.     William 

Irelan,  Jr.   

♦♦Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  948  pp.,  122  illustra- 
tions.    William  Irelan,  Jr ■ 

♦♦Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 
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REPORTS — Continued. 

Asterisks  (•*)  Indicate  the  publication  is  out  of  print. 

Price 
•♦Tenth  Annual  Report  of  the  State  Mineralogist.  1S90.  9S3  pp..  179  illustra- 
tions, 10  maps.     William  Irelan,  Jr 

Eleventh  Report   (First  Biennial)   of  the  State  Mineralogist,  for  the  two 
.years   ending   September  15,   1S92,  612   pp..   73   illustrations,  -t   maps. 

William  Irelan,  Jr $1-00 

••Twelfth  Report   (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  ending  September  15,   1894,  541  pp.,  101  illustrations.  5  maps. 

J.  J.  Crawford 

••Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending   September   15,   1S96,   726   pp.,   93  illustrations,   1  map. 

J.  J.  Crawford 

Chapters   of   the    State   Mineralogist's   Report,    Biennial   Period,   1913-1914, 

Fletcher  Hamilton : 
••Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolunme  Counties, 

172  pp.,   paper 

Mines  and  Mineral  Resources.  Colusa,  Glenn,  Lake,  Marin,  Xapa,  Solano, 

Sonoma  and  Yolo  Counties,  20S  pp..  paper .50 

Mines    and    Mineral    Resources,    Del    Norte,    Humboldt,    and    Mendocino 

Counties.  .59   pp.,  paper -25 

••Mines   and   Mineral    Resources.   Fresno,   Kern,   Kings,   Madera,    Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial    and    San    Diego    Counties, 

113   pp.,   paper -35 

••Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties,. 

ISO   pp.,   paper 

Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton,  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne.  Colusa,  Glenn.  Lake.  Marin,  Napa,  Solano,  Sonoma, 
Yolo.  Del  Norte,  Humboldt,  Mendocino.  Fresno,  Kern.  Kings,  Madera, 
Mariix)sa.  Merced,  San  Joaquin.  Stanislaus,  San  Diego.  Imperial, 
Shasta,    Siskivou.    and    Trinity    Counties,    974    pp.,    275    illustrations. 

cloth    2.00 

Chapters   of   the    State   Mineralogist's    Report,   Biennial    Period,   1915-1916. 

Fletcher  Hamilton  : 
••Mines  and  Mineral  Resources,  Alpine,  Inyo  and  Mono  Counties,  176  pp., 

paper    

••Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties.   91   pp.,   paper 

Miues  and  Mineral   Resources.  El  Dorado.  Placer,   Sacramento,  and  Yuba 

Counties,  19S  pp..   paper .65 

Mines  and   Mineral   Resources,  Slonterey,   San   Benito,   San   Luis   Obispo, 

Santa  Barbara,  and  Ventura  Counties,  1S3  pp.,  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties. 

136    pp..    paper .50 

••Mines  and  Mineral  Resources.  San  Bernardino  and  Tulare  Counties,  1S6  pp., 

paper    

••Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916.  Fletcher  Hamilton.  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine,  Inyo, 
Mono,  Butte,  Lassen.  Modoc.  Sutter.  Tehama,  Placer,  Sacramento, 
Yuba,  Los  Angeles.  Orange.  Riverside.  San  Benito,  San  Luis  Obispo, 
Santa  Barbara,  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 

Chapters    of    the    State    Mineralogist's    Report,    Biennial    Period    1917-1918, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Miues  and  Mineral  Resources  of  Plumas  County.  ISS  pp.,  paper .50 

Mines  and  Mineral  Resources  of  Sierra  County,  144  pp..  paper .50 

Seventeenth   Report   of  the   State   Mineralogist,    1920,   Mining  in   California 

during  1920,  Fletcher  Hamilton  ;  562  pp.,  71  illustrations,  cloth 1.75 
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Eigliteenth    Report   of   the   State   Mineralogist,   1922,   Mining   in   California, 

Fletcher   Hamilton.     Chapters  published  monthly   beginning  with  Jan- 
uary, 1922: 
•♦January,   **February,   March,   April,   May.   June.  July,  August,   September, 

October,   November,   December,  1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist.  'Mining  in  California.' 

Fletcher  Hamilton  and   Lloyd   L.   Root.     January,   February,   March. 

September,   1923  Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 

Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October, 

1924,  per  copy $0.25 

Chapters    of    Tweuty-first    Report    of    the    State    Mineralogist.    'IMining    in 

California.'   Lloyd   L.   Root.     Published   quarterly. 
January,  1925,  Mines  and  Mineral  Resources  of  Sacramento.  Monterey  and 

Oranse     counties —"^ 

April.    1925,    Mines    and    Mineral    Resources    of    Calaveras,    Merced,    San 

Joaquin,   Stanislaus  and   Ventura  counties -25 

July,  1925,  Mines  and  Mineral  Resources  of  Del  Norte,  Humboldt  and  San 

Diego   counties   -^o 

October,  1925,  Mines  and  Mineral  Resources  of  Siskiyou,  San  Luis  Obispo 

and   Santa   Barbara   counties —5 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 
Chapters    of   Twenty-second    Report  of   the    State    Mineralogist,    'Mining   in 

California,'  Lloyd  L.  Root.     Published  quarterly. 
January,  3926,  Mines  and  Mineral  Resources  of  Trinity  and   Santa  Cruz 

counties     — "^ 

April,  1926,  Mines  and  Mineral  Resources  of  Shasta,  San  Benito  and  Impe- 
rial counties •""' 

Chapters  of  State  Oil  and  Gas  Supervisor's  Report : 

Summary  of  Operations — California  Oil  Fields,  July,  1918,  to  March,  1919 

(one  volume)    Free 

Summary  of  Operations — California  Oil  Fields.     Published  monthly,  begin- 
ning April,  1919  ; 
**April,  **May,  June,  **July.  **August,  **September,  **October,  November, 

**December,  1919 Free 

January.  February,  March,  April.  **May.  June,  July,  **August,  September, 

October.  November,  December,  1920 Free 

January,    **February.    **March,    **April,    May,    June.    **July,    August, 

**September,  **October,  **November,  **December,  1921 Free 

January.    February.   March.   April,   May.   June.   July,    August,    September, 

October,   November.   December.  1922 Free 

January.   February,   March.   April,   May,   June,   July,   August,    September. 

October,  November,  December.  1923 Free 

January,   February,   March,   April,   May.   June,   July,   August,    September. 

October.    November.   December,   1924 Free 

January.    February,    March.    April,    May.    June,    July,    August,    September, 

October,  November,  December,  1925 Free 

January,  February.  March,  April,  May,  June.  July,  1926 Free 
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•♦Bulletin  No.  1.     A   Description    of    Some   Desiccated   Human    Remains,   by 

Winslow  Anderson.     18SS.  41  pp..  6  illustrations 

••Bulletin   No.  2.     Methods   of   Mine   Timbering,    by    W.    H.    Storms.      1S94, 

58  pp.,  75  illustrations 

••Bulletin  No.  3.     Gas  and  Petroleum  Yielding  Formations  of  Central  Valley 

of  California,  by  W.  L.  Watts.    1S94,  100  pp.,  13  illustrations.  4  maps-     

••Bulletin  No.  4.  Catalogue  of  Californian  Fossils,  by  J.  G.  Cooper,  1894, 
73  pp.,  67  illustrations.  (Part  I  was  published  in  the  Seventh  Annual 
Report  of  the  State  Mineralogist,  1887.) : i 
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**BuIletin  Xo.  5.     The  Cyanide  Process,  1S94,  by  Dr.  A.  Scheidel.    140  pp., 

46  illustrations 

Bulletin  No.  6.     California  Gold  Mill  Practices,  1895,  by  E.  B.  Preston. 

S.5  pp.,  46  illustrations $0.50 

**BulIetiu  Xo.  7.     Mineral    Production    of    California,    by   Counties   tor    the 

year  1S94,  by  Charles  G.  Yale.    Tabulated  sheet 

**Bulletin  Xo.  S.     Mineral    Production    of   California,   by    Counties   for   the 

year  1S95,  by  Charles  G.  Tale.     Tabulated  sheet 

•'Bulletin   Xo.   9.     Mine   Drainage,   Pumps,  etc.,   by   Hans  C.  Behr.     1S96. 

210  pp.,  206  illustrations 

**Bulletin  Xo.  10.     A  bibliography  Relating  to  the  Geology.  Palaeontology  and 

Mineral  Resources  of  California,  by  Anthony  W.  Vogdes.    1S96,  121  pp.     

♦♦Bulletin  Xo.  11.     Oil  and  Gas  Yielding  Formations  of  Los  Angeles,  Ventura 

and  Santa  Barbara  counties,  by  W.  L.  Watts.     1S97,  94  pp.,  6  maps, 

31   illustrations   

♦•Bulletin  Xo.  12.     Mineral  Production  of  California,  by  Counties  for  1S96. 

by  Charles  G.  Tale.     Tabulated  sheet 

••Bulletin  Xo.  13.     Mineral  Production  of  California,  by  Counties  for  1897, 

by  Charles  G.  Yale.     Tabulated  sheet 

••Bulletin  Xo.  14.     Mineral  Production  of  California,  by  Counties  for  1S98, 

by  Charles  G.  Yale 

••Bulletin  Xo.   15.     Map   of  Oil   City   Fields.   Fresno  County,   by  John  H. 

Means.     1S99   

••Bulletin  Xo.  16.     The  Genesis  of  Petroleum  and  Asphaltnm  in  California, 

by  A.  S.  Cooper.     1S99.  39  pp..  29  illustrations 

••Bulletin  Xo.  17.     Mineral  Production  of  California,  by  Counties  for  1S99, 

by  Charles  G.  Yale.    Tabulated  sheet 

••Bulletin   Xo.   IS.     Mother  Lode  Region   of  California,  by  W.  H.   Storms. 

1900,  154  pp..  49  illustrations 

••Bulletin  Xo.  19.     Oil  and  Gas  Yielding  Formations  of  California,  by  W.  L. 

Watts.     1900,  236  pp.,  60  illustrations,  8  maps 

••Bulletin  Xo.  20.     Synopsis  of  General  Report  of  State  Mining  Bureau,  by 

W.  I^  Watts.     1901,  21  pp.     This  bulletin  contains  a  brief  statement 

of  the  progress  of  the  mineral  industry  in  California  for  the  four  years 

ending  December,  1S99 

••Bulletin  X'o.  21.     Mineral  Production  of  California  by  Counties,  by  Charles 

G.  Yale.     1900.     Tabulated  sheet 

••Bulletin  X'o.  22.     Mineral  Production  of  California  for  Fourteen  Years,  by 

Charles  G.  Tale.    1900.    Tabulated  sheet 

Bulletin  Xo.  23.     The  Copper  Resources  of  California,  by  P.  0.  DnBois, 

F.  M.  Anderson.  J.  H.  Tibbits  and  G.  A.  Tweedy.     1902,  2S2  pp.,  69 
illustrations,  and  9  maps .50 

••Bulletin  Xo.  24.    The  Saline  Deposits  of  California,  by  G.  E.  Bailey.    1902, 

216  pp.,  99  illustrations.  5  maps 

••Bulletin  Xo.  2.5.     Mineral  Production  of  California,  by  Counties,  for  1901, 

by  Charles  G.  Yale.     Tabulated  sheet 

••Bulletin  Xo.  26.     Mineral  Production  of  California  for  the  past  Fifteen 

Years,  by  Charles  G.  Yale.     1902.    Tabulated  sheet 

••Bulletin   Xo.   27.     The   Quicksilver   Resources   of   California,    by   William 

Forstner.     1903.  273  pp.,  144  illustrations.  S  maps 

••Bulletin  Xo.  28.     Mineral  Production  of  California,  for  1902,  by  Charles 

G.  Yale.     Tabulated  sheet 

••Bulletin  Xo.  20.     Mineral  Production  of  California  for  Sixteen  Years,  by 

Charles  G.  Yale.     1003.     Tabulated  sheet 

••Bulletin  Xo.  30.     Biblioiraphy  Relating  to  the  Geology.  Pateontology,  and 

Mineral  Resources  of  California,  by  A.  W.  Togdes.    1903.  290  pp 

••Bulletin  Xo.  31.     Chemical   Analyses   of  California  Petroleum,  by   H.   X. 

Cooper.     1904.     Tabulated  sheet 

••Bulletin  X'o.  32.     Production  and  Use  of  Petroleum  in  California,  by  Paul 

W.  Prutzman.     1904.  230  pp.,  116  illustrations,  14  maps 

••Bulletin  Xo.  33.     Mineral  Production  of  California,  by  Counties,  for  1903, 

by   Charles  G.   Yale.     Tabulated   sheet 
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••Bulletin   No.  34.     Mineral   Production  of  California  for  Seventeen  Tears, 

bv  Charles  G.  Tale.     1904.     Tabulated  sheet 

••Bulletin  No.  S'j.     Mines  and   Minerals  of  California,  by  Charles  G.  Tale. 

1904,  56  pp.,  20  count.v  maps.     Relief  map  of  California ._-     

"Bulletin  No.  36.     Gold  Drediing;  in  California,  by  J.  E.  Doolittle.     1905, 

120  pp..  (>f>  illustrations.  3  maps 

••Bulletin  No.  37.     Gems.  Jewelers'   Materials,   and  Ornamental   Stones  of 

California,  by  George  F.  Kunz.     1905.  IGS  pp..  54  illustrations 

••Bulletin    No.   3S.      Structural    and    Industrial    Materials   of   California,    by 

Wm.  Forstner,  T.  C.  Hopkins,  C.  Naramore  and  U  H.  Eddy.     1906, 

412  pp.,  l-oO  illustrations,  1  map 

••Bulletin  No.  39.     Mineral  Production  of  California,  by  Counties,  for  1904, 

by  Charles  G.  Tale.     Tabulated  sheet 

••Bulletin    No.   40.     Mineral   Production   of  California   for   Eighteen  Tears, 

by  Charles  G.  Tale.     190.5.     Tabulated  sheet 

'•Bulletin  No.  41.     Mines  and  Minerals  of  California,  for  1904,  by  Charles 

G.  Tale.     10O5,  54  pp..  20  county  maps 

••Bulletin  No.  42.     Mineral  Production  of  California,  by  Counties,  1905,  by 

Charles  G.  Tale.     Tabulated  sheet 

••Bulletin   No.  43.     Mineral   Production   of  California  for  Nineteen   Tears, 

by  Charles  G.  Tale.     Tabulated  sheet 

••Bulletin   No.  44.     California  Mines  and  Minerals  for  1905,  by  Charles  G. 

Tale.     1907,  31  pp..  20  county  maps 

••Bulletin  No.  45.     Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10  pp 

Bulletin  No.  46.     General   Index  of  Publications  of  the  California   State 

Mining  Bureau,  by  Charles  G.  Tale.     1907.  54  pp $0.30 

••Bulletin    No.   47.      Mineral   Production   of   California,   by   Counties,   1906, 

by  Charles  G.  Tale.     Tabulated  sheet 

••Bulletin    No.   48.      Mineral    Production   of   California   for   Twenty   Tears. 

1906,  by  Charles  G.  Tale 

••Bulletin  No.  49.     Mines  and  Minerals  of  California  for  1906,  by  Charles 

G.  Tale.     .34   pp 

Bulletin  No.  50.     The  Copper  Resources  of  California,  1908.  by  A.  Haus- 

mann.  J.  Kruttschnitt.  Jr.,  W.  E.  Thorne  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) l-O*^ 

••Bulletin  No.  51.     Mineral  Production  of  California,  by  Counties,  1907,  by 

D.  H.  Walker.     Tabulated  sheet 

••Bulletin  No.  52.     Mineral  Production  of  California  for  Twenty-one  Tears, 

1907.  by  D.  H.  Walker.     Tabulated  sheet 

••Bulletin  No.  53.     Mineral  Production  of  California  for  1907,  with  County 

Maps,  by  D.  H.  Walker,  62  pp 

••Bulletin  No.  54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  IOCS.     Tabulated   sheet 

••Bulletin  No.  55.     Mineral  Production  of  California  for  Twenty-two  Tears, 

by  D.  H.  Walker,  190S.     Tabulated  sheet 

♦•Bulletin   No.   56.     Mineral   Production   for  1908.   with   County   Maps  and 

Mining  Laws  of  California,  by  D.  H.  Walker.     78  pp 

••Bulletin    No.   57.     Gold   Dredging   in   California,  by  W.   B.   Winston   and 

Chas.  Janin.    1910,  312  pp.,  239  illustrations  and  10  maps 

••Bulletin  No.  58.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1909.     Tabulated  sheet 

••Bulletin  No.  59.     Mineral  Production  of  California  for  Twenty-three  Tears, 

by  D.   H.  Walker.  1909.     Tabulated  sheet 

••Bulletin  No.  GO.     Mineral  Production  for  1909,  County  Mans  and  Mining 

Laws  of  California,  by  D.  H.  Walker.     94  pp "- _ 

••Bulletin  No.  61.     Mineral  Production  of  California,  by  Counties  for  1910, 

by  D.  H.  Walker.    Tabulated  sheet 

••Bulletin  No.  62.     Mineral  Production  of  California  for  Twenty-four  Tears, 

by  D.  H.  Walker,  1910.     Tabulated  sheet 

••Bulletin  No.  6.3.     Petroleum  in  Southern  California,  by  P.  W.  Prutzman. 

1912.  430  pp.,  41  illustrations,  6  maps ; 

11— 4781S 
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♦♦Bulletin  No.  64.     Mineral  Production  for  1911,  by  E.  S.  Boauch.     49  pp.._     

♦♦Bulletin  No.  6.5.     Mineral  Production  for  1912.  by  E.  S.  Boalich.      64  pp.—     

♦♦Bulletin  Xo.  66.     Mining  Laws  of  ttie  United  States  and  California.     1914, 

S9  pp. . — 

♦♦Bulletin    Ko.    67.      Minerals   of   California,    by    Arthur    S.    Eakle.      1914, 

226    pp.    

♦♦Bulletin   No.   68.     Mineral   Production   for  1913,   with   County   Maps   and 

Mining  Laws,  by  E.  S.  Boalich.     160  pp 

♦♦Bulletin   No.  69.     Petroleum   Industry  of  California,   with  Folio  of  Maps 
(IS  by  22),  by  R.  P.  McLaughlin  and  C.  A.  Waring.     1914,  519  pp., 

13  illustrations,  S3  figs.     [IS  plates  in  accompanying  folio.] 

♦♦Bulletin   No.   70.     Mineral   Production    for   1914,   with   County   Maps   and 

Mining   Laws.     1S4   pp 

♦♦Bulletin    No.   71.     Mineral   Production    for   191,5,   with   County    Maps  and 

Mining  Laws,  by  Walter  W.  Bradley.     193  pp..  4  illustrations 

Bulletin   No.  72.     The  Geologic  Formations  of  California,  bv  James  Perrin 

Smith.      1916,    47    pp 50.25 

Reconnaissance  Geologic  Map   (of  which.  Bulletin  72  is  explanatory), 

in  23  colors.     Scale :  1  inch  equals  12  miles.     Mounted 2.50 

♦♦Bulletin   No.  73.     First  Annual   Report  of  the  State  Oil  and  Gas  Super- 
visor of  California,  for  the  fiscal  year  1915-16,  by  R.  P,  McLaughlin. 

27S  pp.,  26  illustrations 

Bulletin  No.  74.     Mineral   Production   of  California  in  1916,  with  County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  12  illustrations Free 

♦♦Bulletin  No.  75.     United  States  and  California  Mining  Laws,  1917.    115  pp., 

paper 

Bulletin  No.  76.     Manganese  and  Chromium  in  California,  by  Walter  W. 
Bradley,   Emile   Huguenin,   C.   A.   Logan,    W.   B.   Tucker   and    C.   A. 

Waring.  191S.    248  pp.,  51  illustrations,  5  maps,  paper .50 

Bulletin    No.    77.     Catalogue   of   Publications   of   California   State   Mining 

Bureau.  1&S0-1917,  by  E.  S.  Boalich.     44  pp.,  paper Free 

Bulletin   No.  78.     Quicksilver  Resources  of  California,  with  a   Section  on 
Metallurgy  and  Ore-Dressing,  by  Walter  W.  Bradley,  1918.     3S9  pp., 

77  photographs  and  42  plates  (colored  and  line  cuts),  cloth 1.50 

Bulletin  No.  79.     Magnesite   in    California,   by   Walter   W.   Bradley,   1925, 

147  pp..  62  photographs,  11  line  cuts  and  maps,  cloth 1.00 

Bulletin    No.    SO.     Tungsten,    Molybdenum    and    Vanadium    in    California. 

(In    preparation.)    

Bulletin  No.  SI.     Foothill  Copper  Belt  of  California.     (In  preparation.) 

♦♦Bulletin  No.  82.     Second  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor, for  the  fiscal  year  1916-1917,  by  R.  P.  McLaughlin,  1918.    412  pp., 

31   illustrations,   cloth 

Bulletin    No.   S3.     California   Mineral   Production    for   1917,   with   County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  paper Free 

♦♦Bulletin  No."  84.     Third  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor,   for    the    fiscal    year    1917-191S,    by    R.    P.    McLaughlin,    1918. 

617  pp.,  28  illustrations,  cloth 

♦♦Bulletin  No.  S5.    Platinum  and  Allied  Metals  in  California,  by  C.  A.  Logan. 

1919.     10  photographs.  4  plates,  120  pp..  paper 

Bulletin    No.   S6.     California   Mineral   Production   for  191S,   with   County 

Maps,  by  Walter  W.  Bradley,  1919.     212  pp.,  paper Free 

♦♦Bulletin  No.  S7.     Commercial  Minerals  of  California,  with  notes  on  their 
uses,    distribution,    properties,    ores,    field    tests,    and    preparation    for 

market,  by  W.  O.  Castello.  1920.     124  pp.,  paper 

Bulletin    No.  SS.     California   Mineral   Production    for  1919,   with   County 

Maps,  by  Walter  W.  Bradley,  1920.     204  pp..  paper Free 

♦♦Bulletin  No.  89.    Petroleum  Resources  of  California,  with  Special  Reference 
to  Unproved   Areas,   by  Lawrence  Vander  Leek,   1921.     12  figures,  6 

photographs.  6  maps  in  pocket.  186  pp..  cloth 

Bulletin    No.   90.     California   Mineral    Production   for  1920,   with   County 

Maps,  by  Walter  W.  Bradley,  1921.     218  pp.,  paper Free 

Bulletin  No.  91.     Minerals  of  California,  by  Arthur  S.  Eakle,  1923,  328  pp., 

cloth   1.00 
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Bulletin  No.  02.  Gold  Placers  of  California,  by  Chas.  S.  Haley,  1923.  167 
pp.,  36  photographs  and  7  plates   (colored  and  line  cuts,  also  geologic 

map),  cloth   $1.50 

Extra  copies  of  the  Geologic  Map    (in  4  colors) .50 

Bulletin   No.  93.     California  Mineral  Production  for  1922,  by   Walter  W. 

Bradley,  1023,  188  pp.,  paper Free 

Bulletin   No.  94.     California  Mineral  Production  for  1923,  by  Walter  W. 

Bradley,    1924,    162    pp.,    paper Free 

Bulletin  No.  05.  Geology  and  Ore  Deposits  of  the  Randsburg  Quadrangle, 
by  Carlton  D.  Hulin,  192.';.  152  pp.,  49  photographs,  13  line  cuts, 
1    colored    geologic    map,    cloth 2.00 

Bulletin   No.  96.     California   Mineral  Production  for  1924,   by  Walter  W. 

Bradley,  1025.     173  pp.,  paper Free 

Bulletin  No.  97,  California  Mineral  Production  for  1925,  by  AValter  W. 

Bradley,  1920,  172  pp.,  paper Free 
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••Preliminary  Report  No.  1.     Notes  on  Damage  by  Water  in  California  Oil 
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••Preliminary  Report  No.  2.     Notes  on  Damage  by  Water  in  California  Oil 
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Boalicb.     32  pp Free 

Preliminary   Report   No.   4.     Tungsten,   Molybdenum   and    Vanadium.     By 
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••Preliminary  Report  No.  7.  The  Clay  Industry  in  California.  By  E.  S. 
Boalich,  W.  0.  Castello,  E.  Huguenin,  C.  A.  Logan,  and  W.  B.  Tucker, 

1920.  102  pp.     24  illustrations.     Paper 

••Preliminary    Report    No.    S.     A    Review    of    Mining    in    California    During 

1921,  with   Notes  on  the  Outlook  for  1922.     Fletcher  Hamilton,  1922. 

68  pp.     Paper 

MISCELLANEOUS   PUBLICATIONS. 
Asterisks  (••)   indicate  the  publication  is  out  of  print. 

••First  Annual  Catalogue  of  the  State  Museum  of  California,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  during  the  year  ending  April  16, 
ISSl.     350   pp 

••Catalogue   of  books,   maps,  lithographs,   photographs,  etc.,   in  the  library  of 

the  State  Mining  Bureau  at  San  Francisco,  May  15,  1884.     19  pp 

••Catalogue  of  the  State  iluseum  of  California.  Volume  II,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  April  16,  1881,  to  May  5, 
1SS4.     220  pp 

••Catalogue  of  the  State  Museum  of  California,  Volume  III.  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  Mav  15,  1SS4,  to  March  31, 
1S87.     195   pp ." 

••Catalogue  of  the  State  Museum  of  California.  Volume  IV,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  March  30,  1887,  to  August 
20,    1S90.     2C1   pp 

••Catalogue  of  the  Library  of  the  California  State  Mining  Bureau,  September 

1,  1S02.     149  pp 

••Catalogue  of  West  North  American  and  Many  Foreign  Shells  with  Their 
Geographical  Ranges,  by  J.  G.  Cooper.  Printed  for  the  State  Mining 
Bureau,  April,  1894 

••Report  of  the  Board  of  Trustees  for  the  four  years  ending  September,  1900. 

15    pp.      Paper 

Bulletin.      Reconnaissance   of   the   Colorado   Desert   Mining   District.     By 

Steiihen  Bowers,  1001.     19  pp.     2  illustrations.     Paper Free 

Commercial    Mineral    Notes.      A    monthly    mimeographed    sheet,    beginning 

April,  1923 Free 
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MAPS. 

Registers   of    Mines   With    Maps. 

Asterisks  (••)  Indicate  out  of  print. 

Price 

•'Register  of  Mines,  with  Map,  Amador  County 

'•Register  of  Mines,  with  Map.  Butte  County 

••Register  of  Mines,  with  Map.  Calaveras  County 

••Register  of  Mines,  with  Map.  El    Dorado    County 

••Register  of  Mines,  with  Map,  Inyo  County 

••Register  of  Mines,  with  Map,  Kern    County    

••Register  of  Mines,  with  Map,  Lake  County 

••Register  of  Mines,  with  Map.  Mariposa  County 

••Register  of  Mines,  with  Map,  Nevada  County 

••Register  of  Mines,  with  JIap.  Placer  County 

••Register  of  Mines,  with  Map.  Plumas    County    

••Register  of  Mines,  with  Map.  San  Bernardino   County 

••Register  of  Mines,  with  Map,  San  Dieso  County 

Register  of  Mines,  with  Map,  Santa  Barbara  County §0.25 

••Register  of  Mines,  with  Map,  Shasta  County 

••Register  of  Mines,  with  Map,  Sierra   County   

••Register  of  Mines,  with  Map.  Siskiyou  County 

••Register  of  Mines,  with  Map,  Trinity    County   

••Register  of  Mines,  with  Map.  Tuolumne  County   

Register  of  Mines,  with  Map.  Tuba   County   .25 

Register  of  Oil  Wells,  with  Map.  Los  Angeles  City .35 

OTHER    MAPS. 
Asterisks  (*•)  indicate  the  publication  is  out  of  print, 
••Map  of  California.  Showing  Mineral  Deposits   (50x60  in.)  — 
Map  of  Forest  Reserves  in  California — 

Mounted    -^ 

••Unmounted 

••Mineral  and  Relief  Map  of  California 

••Map  of  El  Dorado  County,  Showing  Boundaries,  National  Forests 

••Map  of  Madera  County,  Showing  Boundaries,  National  Forests 

••Map  of  Placer  County.   Showing  Boundaries.  National  Forests 

••Map  of  Shasta  County,  Showing  Boundaries,  National  Forests 

••Map  of  Sierra  County,  Showing  Boundaries,  National  Forests 

••Map  of  Siskiyou  County.  Showing  Boundaries.  National  Forests 

••Map  of  Tuolumne  County.  Showing  Boundaries,  National  Forests 

••Map  of  Mother  Lode   Region 

••Map  of  Desert  Region  of  Southern  California 

Map  of  Minaret  District.   Madera   County -20 

Map  of  Copper  Deposits  in  California •*^5 

••Map  of  Calaveras  County  

••Map  of  Plumas  Cotinty 

••Map  of  Trinity  County  

••Map  of  Tuolumne  County 

Geological  Map  of  Inyo  County.    Scale  1  inch  equals  4  miles .60 

Map  of  California  accoinpanying  Bulletin  No.  S9,  showing  generalized  cJassi- 
fication   of  land  with  regard   to  oil  possibilities.     Map  only,   without 

Bulletin    -25 

Geological  Map  of  California,  1916.  Scale  1  inch  equals  12  miles.  As 
accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy and  geography.  Shows  railroads,  highways,  post  offices  and  other 
towns.  First  geological  map  that  has  been  available  since  1S92.  and 
shows  geology  of  entire  state  as  no  other  map  does.     Geological  details 

lithographed  in  23  colors.     Mounted 2.50 

Tojyographic   Map   of   Sierra   Nevada   Gold   Belt,   showing   distribution    of 

auriferous  gravels.     In  4  colors .50 
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OIL    FIELD    MAPS. 

Price 

These    maps    are    revised    from    time    to    time    as    development    work 
advances  and  ownerships  change. 

Map  No.     1— Sargent,  Santa  Clara  County $0.50 

Map  No.     2— Santa  Maria,  including  Cat  Canyon  and  Los  Alamos .j_o 

Map  Xo      3 — Santa  Maria,  including  Casmalia  and  Lompoc .lo 

Map  Xo.     4— Whittier-Fullerton,    including    Olinda,    Brea    Canyon,    Puente 

Hills,  East  Coyote  and  Riclifield -'5 

Map  Xo.     5 — Whittier-Fullerton,     including     Whittier,     West     Coyote,     and 

Montebello   -^^ 

Map  Xo.     6— Salt  Lake,  Los  Angeles  County -^o 

Map  Xo.     7 — Sunset  and  San  Emido  and  Kern  County -^o 

Map  Xo.     S — South  Midway  and  Buena  Vista  Hills,  Kern  County .ij> 

Map  Xo.     9— Xorth  Midway  and  McKittrick,  Kern  County .75 

Map  Xo.  10 — Belridge  and  McKittrick,  Kern  County .'a 

Map  Xo.  11— Lost  Hills  and  Xorth  Belridge,  Kern  County .75 

Map   Xo.  12— Devils    Den,   Kern   County .^5 

Map   Xo.  1.3 — Kern  River,  Kern   County ■'5 

Map  Xo.  14— Coalinga.  Fresno  County 1-W 

Map  Xo.  l.j — Elk  Hills,  Kern  County -'^ 

Map  Xo.  16— Ventura-Ojai.  Ventura  County -70 

Map  Xo.  IT — Santa  Paula-Sespe  Oil  Fields,  Ventura  County .7o 

Map  Xo.  l.S — Piru-Simi-Xewhall   Oil   Fields -^a 

Map  Xo.  19— Arroyo  Grande,  San  Luis  Obispo  County •'5 

Map  Xo.  20— Long  Beach   Oil   Field !■"" 

Map  Xo.  21 — Portion  of  District  4,  Showing  Boundaries  of  Oil  Fields,  Kern 

and  Kings  counties •'•* 

Map  No.  22 — Portion    of    District   3,    Showing    Oil    Fields,    Santa    Barbara 

County   ."5 

Map  No.  23 — Portion    of    District    2,    Showing    Boundaries    of    Oil    Fields, 

Ventura  County  .'O 

Map  Xo.  24 — Portion  of  District  1,  Showing  Boundaries  of  Oil  Fields,  Los 

Angeles  and  Orange  counties .75 

Map  Xo.  26 — Fluntington  Beach  Oil  Field .Jo 

Map  Xo.  27— Santa  Fe  Springs  Oil  Field .75 

Map  Xo.  2S — Torrance,  Los  Angeles  County .'S 

Map  Xo.  29 — Dominguez,    Los    Angeles    County 1-22 

Map  Xo.  30 — Rosecrans.   Los   Angeles   County -"5 

Map  No.  31 — Inglewood,  Los  Angeles  County .75 

DETERMINATION  OF  MINERAL  SAMPLES. 
Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
sent  to  the  Bureau  for  identification,  and  the  same  will  be  classified  free  of  charge. 
Xo  samples  will  be  determined  if  received  from  points  outside  the  state.  It  must  be 
understood  that  no  assays,  or  quantitative  determinations  will  be  made.  Samples 
should  be  in  lump  form  if  possible,  and  marked  plainly  with  name  of  sender  on 
outside  of  package,  etc.  Xo  samples  will  be  received  unless  delivery  charges  are 
prepaid.  A  letter  should  accompany  sample,  giving  locality  where  mineral  was  found 
and  the  nature  of  the  information  desired. 
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Alameda  County 1|* 

Alpine  County ■'-^^ 

Aluminum     ^° 

Amador  County 1^^ 

Amblvgonite     ■'■JJ 

American  Bureau  of  Metal  Statistics,  Chart ab 

American  Petroleum  Institute,  cited 21 

Andalusite    ^J| 

Antimony    36 

native    g' 

total   production   37 

Appendix     }5J 

Aquamarine   101 

Architectural  terra  cotta ^Jj 

Arrowhead  Hot  Springs,  radioactivity  at 110 

Arsenic 37 

Art    pottery    96 

Asbestos    91 

San  Benito  Asbestos  Co 91 

prices,    Canadian   asbestos 92 

Asphalt   93 

Bancroft,   H.    H.,   cited *S 

Barytes   93 

total  production 94 

Ballast     °° 

Bauxite   :.-„-«-  „  „? 

Benitoite    100,  101 

Bentonite    •--  100 

Beryl     38,  lOi 

Beryllium    38 

Bismuth    38 

Bisque  ware 96 

Bituminous  rock 63 

total   production    *>4 

Borates   1"0 

production,  1864-1925 122 

Bowles,    O..   cited 82 

Bradley,  W.  W.,  cited 25 

Erown,  C.  C  .  cited 17 

J.  R.,  cited 42 

Brick    64-67 

production  of  various  kinds 65 

total    production,    1893-1925 67 

Building  stone.    (See  Granite,  Marble,  Sandstone,  etc.) 

Bulletins,  list  of 159 

Bush,  R.  D.,  cited 21,   27 

Butte    County    130 

Cadmium     39 

Calaveras  County 130 

Cement    Co.    68 

Calcium  chloride 122 

use  on   roads 123 

California,    area    of 128 

map  of,  showing  approxinr!ate  location  of  oi^  fields 27 

Zinc  Co. 61 

Californite    101 

Casing-head  gas 19 

Celestite 96 

Cement     67,   96 

total   production    68 

Champion    Porcelain    Co 115 

Chart.  Calitoniia,  showing  location  of  oil  fields  and  districts 27 

mineral  production,  annual  value  and  increase 14 

natural   gas,   casing-head   18 

production  and  utilization 18 

non-ferrous  metals,  current  trend  of  world  production 36 

prices,    asbestos,    Canadian 92 

copper,    electrolytic   40 

lead,   common   48 

silver,  bar,  bullion 56 

zinc,  slab 60 

Chemical  stoneware 96 

Chimney   pipe    96 

Chinaware    96 

Chipman  Chemical  Co.,  cited 37 
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Pagb 

68 

Chromite   "" $9 

concentration  of ' g9 

imports   of    " 59 

occurrence    of    ~         2_     70 

total   production   " jq2 

Chrysoprase " 94 

Clay — pottery     "  qe 

production,  1S87-1925 IIIIIII      96 

products    94 

uses  of,  other  than  for  pottery IIIIIIIZI     15 

Coal  _ :::::: is 

gas    from    _     j^g 

total   production   of _     _       3g 

Cobalt    ZiJi  121 

Colemanite   "  2«i 

Collom,   R.   E..   cited -.ti 

Colusa  County 01 

Concentrating  Plant  California  Zinc  Co "J 

Concentration  of  chromite gg 

Concrete    _      9g 

Conduit 1  ■.  1 

Contra    Costa    County ^J^ 

Copper    or 

chart,  trend  of  world  production ^.i 

electrol>tic   copper   prices ;~ 

production,  1882-1925   JS 

stocks  of,  in  United  States ;f 

United  States  production   of Ji 

'Cornish'   or   •Cornwall'   stone S| 

Cost  data  on   oil   operations w|g 

Counties,  mineral  productior.  of •„-„  '■%% 

Crushed   rock    '"'•  2? 

Cryolite     ^ 1^? 

Cyanite    «9 

Curbing   ''' 

Del   Norte   County -A-^ 

Diamonds    ~        ins 

Diatomaceous    earth    -, 

Dividends  by  oil  companies jg 

Dolomite    an 

total   production gg 

Dolomitic  marble   45 

Don  Manuel  Castanares,  cited IIIIII     96 

Drain  tile 51 

Dredge  production  of  platmum ^^ 

Dredging,    gold    _  -^-^^ 

Dumortierite    

El  Dorado  County 00 

roofing  of  slate  on  residence ".i 

Electric  smelting  of  ferro  alloys IVsc'Tn"  inn 

Eng.  and  Min.  Jour.-Press,  cited *0-   56,   bO.  luu 

96 

Faience   tile a^ 

Feldspar    og 

total   production jj 

Ferberite "_     55 

Ferguson    blocks    "  a-j 

Ferro-chrome  by  electric   furnace ^^ 

Ferro-manganese    47 

by  electric  furnace ~   _     jg 

Ferro-tungsten    ^ II_I_     86 

Filter  sand "J_ 55 

Fire  brick • " "     96 

clay    _     _.I~__"     96 

Flue  linings I__I" 98 

Fluorspar    132 

Fresno   County    - 15-33 

Fuels    99 

Fuller's   earth   100 

total  production   

101 

Garnets 

Gas  (See  Natural  Gas)  -^^ 

Gasoline  from  natural  gas 1^3 

Gavin,   M.    J.,   cited IIII_  100 

Gems    "        X02 

total   production   1q1 

varieties    1in 

Geysers,  California,  radioactivity  at ZIZZIIII"  114 

Glass  sand "  133 

Glenn   County    ZZIZZZ ~- '-    43 

Gold    ~  44 

production  by  counties,   192o -_-     ^g 

total    production     jc 

Goodyear,  W.  A.,  cited 
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Page 
Gould,   H.,    cited 54 

Granite    70 

production.    1887-1925    73 

Rocli  Co.  plant So 

varieties  of,  in  California 71 

Granules  for  roofing  and  stucco 88 

Graphite    102 

total    production    103 

Gravel   85 

Greenstone  granules 88 

Grinding  mill  pebbles 84 

Gypsum 103 

deposit,  Pacinc  Portland  Cement  Co 104 

total   production   105 

uses    105 

Hanks,   Henry,   cited 23 

High-speed  steels 59 

Hill.  J.  M..  cited 44,   52,   56,   74 

Hittell.  T,  H.,  cited I___L._     45 

Hollow  building  tile  or  blocks 64 

Hiibernite   53 

Humboldt  County ZIZIIZ II_~  133 

Hyacinth "   101 

Hydrargillite 35 

Hydrocarbons    ZI     15 

Imperial  County I34 

Industrial    materials    90—119 

Infusorial    earth    105 

total    production    . 106 

Inyo  County I34 

Iridium    Z     51 

Iron  ore " 34,  47 

electric   smelting   of '   47 

total   production   ~ ZZZ 47 

Jade   101 

Jasper    101 

roofing  granules   88 

Jewelers'  materials  (See  Gems) 

Kaolin   95 

Kern  County 17,  135 

Kieselguhr    106 

Kings   County    135 

Kunzite     101 

Lake  County 136 

Lassen  County 136 

Lassen   Peak   148 

Lawver,  A.  M.,  cited 57 

Lead     47 

chart,    prices,    common 48 

trend   of   world   production 35 

production,  1SS7-1925   49 

Lepidolite 108 

Lime    73 

production,   1894-1925   74 

Limestone   107 

dust    88 

production,  1894-1925 107 

Lithia    108 

Lorenz   Hydraulic    Mine 43 

Los  Angeles   County 136 

Macadam    88 

Madera  County 137 

Magnesite   74 

duty  on   78 

imports   of    77 

occurrence  of 75 

producing  districts 75 

production,    1887-1925    78 

uses    of    75 

values    of    77 

Magnesium  salts 124 

Manganese   49 

imports  of,  from  Brazil 49 

total  production   49-50 

Map,  outline  of  California  showing  oil  fields 27 

Marble 79 

production,    1887-1925    79 

Marin   County   137 

Mariposa   County   138 

Mariposite     88 

Mashaw  &   Swanson,   cited 20 

12—47818 
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Pa'-.e 

Masser,  H.  L.,  cited JJ 

Melhase.    John,   cited 100 

Mendocino  County ^^S 

Mercantile   Trust  Review,   cited i,a 

Merced  County   t; ,    i^ 

Metals    34-61 

Mica     10° 

Mineral   industry,   review  of tj 

graph  .showing  annual  value  and  increase — ---     J* 

output  by  counties 13,    128—153 

bv  substances  . }j 

output,  comparative  value,  1924-1925 Is 

paint 109 

production  of.  California,  totals  by  years,  since  188 1 14 

water ■ 110 

effect  of  prohibition  on 110 

production,   1S87-1925   111 

Minerals,  total  production  of.  by  years 14 

variety  of,   produced  in  California 11 

Mining  Bureau  Act 1|* 

Miscellaneous  stone |3 

production,   1893-1925   |9 

Modoc    County    Ig* 

Molding  sand ^ So 

Molybdenum     50 

Mono  County lj9 

Monterey   County 139 

Montmorillonite 100 

Monumental    stone   '2 

Morganite  101 

Napa  County 1^0 

Natural  gas 15.  Jj 

chart,   production   and   utilization 18 

production  casing-head  gas 18 

gasoline   from 3? 

production,    188S-1925    18,   19 

Nevada  County 1*1 

Nickel    ,51 

Nitrates    Ij' 

Nitrogen,   atmospheric,   fixation   of 1'4 

Oil   (See  Petroleum) 

fields,  chart  of  approximate  location  of ^i 

lands,  proved .Jo 

shale    113 

Onyx    T '? 

Orange  County ^'j 

Osmiridium    °^ 

Oxychloride  cement   "> 

Pacific  Gas  &  Electric  Co.,  cited 15 

Palladium 1^ 

Paving  blocks   || 

Pebbles   for   grinding   mills 84 

P.  &  H.  gasoline  steam  shovel r      °* 

Petroleum '''~ii 

average  price   by  counties,   1916-19^5 ^-■ 

capitalization SV 

dividends  from   S| 

drilling  and  development ^j 

features  of,  1925 x.   ii 

financial   tables   -.—t. %— ^,-5-7^ •"'  ,7 

map  of  California,  approximate  location  of  oil  fields ^< 

operating  costs  by  fields gf 

outlook  for  1926 |1 

prices  by  fields " 

production,  1S75-1925   5J 

production  and  value  by  counties ■-     jj 

production  by  fields ^^'  5° 

production  of  light  and  heax-y  gravities oV  9-     00 

production  statistics,    1925 ^■■-   ^°-    ^8 

proved  oil  land ^* 

statistics  of  well  operations ^* 

storage  of ^° 

and  price  changes 57--o-a     ?! 

yield  per  day  of  wells ^*-   '''•-if 

Phosphates 111 

Pierce  gravel  gold  washing  machine |5 

Plaster  and  brick  sand ,°6 

Plaster  mill   10* 

Platinum     51 

consumption   of,   by   industries ^2 

from  blister  copper 52 

production'  of,     IS87-1925 53 

stocks    _i: : : 53 

uses,  markets  and  consumption 1 52 
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Pace 

Plumas    County    142 

Porcelain    96,   115 

Portland  Cement  Co.,  Imperial  Co 104 

new    cement   plant 68 

Potasli   125 

total    production    of Z 125 

Pottery  clays _     94 

Proved  oil  land 33 

Publications  of  State  Mining  Bureau 157 

Pumice 111 

Pyrites    112 

total   production    112 

Quartz    101 

crystals   101 

Quicksilver   53 

imports    of ~ 54 

production,   1850-1925   55 

production  of,  in  United  States 54 

prices   53 

uses   of    54 

Radioactivity  of  hot  springs 110 

Red    enrthenware    96 

roofinR-  R-ranules as 

Reed.   A.    H,.   cited I IIIZ.IIZZZZZZ  98 

Rhodonite   101 

Riprap   gg 

Riverside  County 142 

Roofing   granules Z Z 88 

sand   :_  85 

slate g2 

tile    QR 

Rubble ~  RS 


Rubies 


102 


Ruthenium    ~ ^ __Z_  51 

Railroad   Comm.,   cited Z 17 

Sacramento  County ^^43 

Salines ~   ion   197 

•Salt   cake'   197 

g^l^ J-^i 

prodiicfionZ"i8S7-i925~ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ~  126 

San  Benito  A.sbestos  Co 91 

San    Benito    County "  I43 

San  Bernardino   County _  -144 

San   Diego   County Z_ZZZZZZZZZZZZZZZZ"  144 

San  Francisco  Bulletin,  cited 23 

San    Francisco   County 14c 

San   .loaquin    County 14? 

San   Luis   Obispo  County _  146 

San    Mateo    County lig 

Sand    and    gravel ' ZZZZZZZZ     85 

Sandstone on 

production,   1887-1925   ZZZZZZZZZZZZZZZZZZ      80 

Sanitary  ware 96 

Santa  Barbara  County \ Z 146 

Santa  Clara  Coimty 2 " 147 

Santa  Cruz   County Z 147 

Portland  Cement  Co Z Z 66 

Sapphires    102 

Scheelite    58 

Semi-vitreous    tableware    : Z--Z 96 

Serpentine     Z 81 

Sewer  pipe Z 96 

Shale  oil Z 113 

Shasta    County    Z__~ Z 148 

Sierra  County Z 148 

Silica    114 

total   production   Z Z 115 

Sillimanite II5 

Silver 55 

chart,  prices,  bar  silver 56 

production  by  counties 56 

production.   1880-1925   57 

Siskiyou  County 149 

Slate     81 

production,  1889-1925   83 

roofing  on   residence : 82 

Soapstone    116 

total    production    II7 

uses    116 

Soda 127 

total    production    127 

Solano  County I49 

Sonoma  County     I49 

Specific  gravities  of  oil  produced 25 

Spelter   (See  Zinc) 
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Pais 

Spessartite    10^ 

Standard  Oil  Bulletin,   cited 26 

Company,    cited    25 

Stanislaus   County 150 

State  Mineralogist  Report,  cited 17,  21,  23,  25,  26,  55 

list   of    157-159 

Oil  and  Gas  Supervisor,  cited 17,  20,  21,  25.  E6 

Steatite   116 

Stocks  of  copper  in  United  States 42 
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lULLAP.D.S  BAR   I>AM. 

Un  the  Xurth  Fuxk  uf  the  Yuba  River.  Erected  by  Yuba  River  Power 
Company;  completed  January.  1924;  effective  height.  175  feet;  length  of  crest, 

520  feet;  impounds  ."il.eOO  acre-feet  of  water.  -  10,000  horsepower  is  developed 
here  and  sold  to  the  Pacific  Gas  and  Electric  Company  for  distribution.  Mining 
is  allowed  behind  this  dam  upon  payment  of  a  charge  iier  cubic  yard  of  gravel. 

Photo  taken  April  2.  1926,  Flow  of  water,  1700  second-feet  or  6S,000  miner's 
inches.  Water  perfectlv  clear — suspended  matter  is  less  than  1  part  in  10,000,- 
"00  of  water. 
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LETTER  OF  TRANSMITTAL. 


February  17,  3927. 

To  THE  Members  of  the  Legislature, 
State  of  California, 
Session  of  1927. 

Pursuant  to  the  provisions  of  Chapter  270.  Statutes  of  192.'i,  calling 
for  an  investigation  of  the  feasibility  of  any  plan  or  plans  whereby 
hylraulir  niining  can  he  resumed  in  California,  this  conunission.  eon- 
sisting  of  the  state  mineralogist  and  the  surveyor  general,  engaged 
Mr.  Arthur  Jarman,  mining  engineer,  to  undertake  the  field  work  and 
prepare  the  technical  report. 

Hydraulic  mining  is  regulated  and  controlled  by  the  California 
Debris  Commission  under  federal  statute.  That  commission  offered 
their  collaboration  aiul  assistance  in  tlie  investigation,  and  have  made 
surveys,  capacity  estimates  and  preliminary  estimates  of  costs.  Com- 
plete and  coixlial  cooperation  was  maintained  throughout  the  progress  of 
the  work ;  and  our  thanks  are  hereby  tendered  to  Jlajor  C.  S.  Ridley, 
Secretary,  and  the  other  members  of  the  California  Debris  Conunis- 
sion. 

The  investigation  shows  that  hydraulic  mining  may  be  resumed, 
not  oidy  witliout  fear  of  damage  to  farming  and  otlier  interests,  but 
with  positive  benefit  to  them,  provided  that  im]iounding  dams  be 
constructed  at  strategic  points,  as  .shown  on  the  map  of  the  area  under 
consideration.  Preliminary  estimates  .show  that  the  erection  of  three 
dams  and  the  jnirehase  of  storage  in  a  fourth  dam  at  a  total  cost  of 
$2,405,000  would  enable  this  industry  to  be  resumed  on  the  Bear, 
American  and  Yuba  rivers. 

]\Ir.  Jarman  reports  that  the  available  water  will  only  suffice  for  one- 
fourth  of  the  activity  of  the  early  '80 's  and  that  the  shortage  of  water 
will  mainly  restrict  work  on  gravels  above  the  average  in  gold  content. 
His  forecast  is  an  annual  output  of  gold  only  one-seventh  that  for- 
merly obtained  from  the  district  described.  Approximately  10,000,000 
cubic  yards,  estimated  to  yield  $1,156,000,  would  be  mined  annually 
compared  with  -38,610,000  ci^bic  vards  in  1880,  estimated  to  have 
yielded  $8,000,000. 

To  restrain  the  gravel  fi-oni  mines  in  this  district  suitable  sites  for 
dams  have  been  selected  and  surveyed  and  at  each  of  these  the  rock 
conditions  must  be  tested  by  drilling.  Some  detail  surveys  are  also 
needed  to  supplement  and  check  the  data  already  obtained.  This 
work  is  required  on  Lower  Bear  River  site,  two  sites  on  the  Middle 
Fork  of  the  American  River,  two  sites  on  the  North  Fork  of  the 
American  River,  and  at  the  Narrows  site  on  the  Main  Yuba.  Six 
sites  in  all  and  possibly  a  seventh  to  enable  a  wise  choice  to  be  made 
for  four  dams. 

This  work  is  estimated  to  cost  from  $50,000  to  $60,000  and  until 
this  preliminary  engineering  work  has  been  carried  out,  it  is  not  possi- 
ble to  decide  the  exact  position  for  the  construction  of  any  dam  or 
ascertain  its  cost  closeh'  enough  to  call  for  bids  for  its  construction. 


b  HYDR-Vri-IC    MTNIXC    COMMI->MN. 

RECOMMENDATIONS. 
State  Legislation   Required. 

A.s.'<c:iiblyman  11.  C.  ("loudmaii  was  re.spousible  for  tlie  bill  that 
created  this  coiiimis.sion  of  investigation,  and  he  has  already  introduced 
Assembly  Bill  No.  681.  the  object  of  which  is  to  provide  for  the  above 
work  to  be  done. 

Tour  commission  recommends  that  the  preliminary  enprineerinor  to 
be  done  under  this  bill  be  done  by  the  engineers  of  the  California 
Debris  Commission,  as  the  commission  must  certify  to  the  utility  and 
practicability  of  the  storage  sites,  a.s  provided  in  Section  5  of  the 
California  Debris  Commission  Act. 

The  jilans  prepared  for  the  construction  of  dams  will  be  coordinated 
with  those  for  the  develojiment  and  conservation  of  the  water 
resources  of  the  state,  as  outlined  in  Bulletin  Xo.  12  of  the  Depart- 
ment of  Public  Works,  recently  issued.  The  dam  at  the  Narrows  will 
be  so  constructed  that  it  may  subse<iuently  be  raised  to  the  maximum 
practicable  height  as  forecast  in  that  bulletin. 

Upon  receipt  of  favorable  reports  u]ion  tliese  dam  sites  and  of 
estimates  of  debris  that  may  be  allowed  to  be  mined  behind  dams 
built  thereon,  and  upon  receipt  of  estimates  of  the  co.sts  of  such  dams 
this  commission  recommends  that  the  balance  of  the  moneys  remain- 
ing unexpended  under  the  ajiinopriation  named  in  this  bill  be  utilized 
for  the  purchase  of  lands  required  as  dam  sites  and  as  areas  to  be 
flooded. 

Wlien  estimates  of  the  costs  of  dam  construction  on  the  Bear  River 
and  the  North  Fork  and  [Middle  Fork  of  the  American  River  have 
been  received,  further  legislation  will  be  recpiired  to  provide  money 
for  their  con.struction.  and  vesting  the  debris  storage  in  the  California 
Debris  Commis.sion.  Preliminary  estimates  indicate  that  $905,000  will 
suffice  for  the.se  dams,  including  the  $300,000  expenditure  upon  the 
dam  sites. 

When  the  site  at  the  Narrows  on  the  ]Main  Yuba  has  been  drilled 
and  plans  for  the  i)roposed  dam  confirmed  as  suitable  by  the  California 
Debris  Commission  and  the  allowable  yardage  of  debris  calculated 
therefor,  legislation  will  be  needed  to  provide  a  sum  of  $1.. 500,000  to 
purchase  the  total  debris  storage  that  can  be  obtained  there  by  the 
erection  of  a  dam  to  a  crest  elevation  of  520  feet.  This  is  in  accord- 
ance with  the  letter  printed  on  p.  35  of  this  report.  This  dam 
will  provide  a  large  amount  of  storage  at  a  low  price,  which  will  enable 
the  large  low-grade  gravels  of  the  Yuba  to  be  worked.  No  other  dam 
sites  examined  showed  costs  that  would  enable  the.se  gravels  to  be 
worked,  as  revenue  from  power  developable  was  too  small  in  each 
case. 

The  total  expense  anticipated  is  therefore  $2.-105,000,  and  .should  be 
]>rovided  one-half  by  the  State  and  one-half  by  the  Federal  Govern- 
ment as  was  done  for  the  ]irotection  work  on  the  Yuba  above  ilarysville 
quoted  on  p.  13  of  this  report. 

Federal    Legislation    Required. 

Your  commission  recommends  "Slv.  Jarmau's  sugge.stions  that  legis- 
lation be  introduced  in  Congress  to  enable  the  California  Debris 
Commission  to  purcha.se  debris  storage  in  a  dam  in  lieu  of  actually 
building  a  dam. 
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Also  to  amend  tlie  manner  of  eliar<>:iiiii'  a  mine  lor  restraininir  its 
debris  in  such  a  dam,  or  in  a  dam  bnilt  by  the  Commission,  by  makinir 
a  charge  per  cubic  yard  of  debris  dischargetl  from  the  mine  in  sucli 
manner  that  it  will  be  restrained  in  whole  or  in  |)art  by  the  dam, 
credit  being  given  for  boidders  and  material  permanently  stacked  at 
the  mine. 

Also  to  provide  that  the  charge  to  be  made  i)er  cubic  yar<l  shall  be 
calculated  so  that  tlie  capital  cost  of  the  dam  sliall  be  returned  by  the 
mining  of  the  yardage  of  debris  estimated  by  the  California  Debris 
Commi.ssion  as  restrainable  by  the  dam.  The  total  cost  of  the  dam 
would  be  divided  by  the  allowable  yardage  of  debris  in  order  to  ascer- 
tain the  cliarge  to  be  made  ]ier  cubic  yard.  The  existing  provision  of 
a  charge  of  3  per  centum  of  the  gross  proeeed.s  of  a  mine  is  much  too 
small,  producing  only  one-third  of  the  cost  in  most  cases. 

The  sections  of  the  Caminetti  Act  which  ]irovide  for  the  jiroteetion 
of  river  channels  and  lands  ad.jacent  thereto  sliould  remain  unaltered, 
and  the  above  are  the  onlv  reconnnendations  made  that  affect  this 
Act. 

Benefits  to   Be  Obtained   by  the   Adoption   of  the   Above   Program. 

1.  Revival  of  Nevada  and  Plai-cr  cnunlii's,  due  to  useful  and  i>ri)dHc- 
tive  work,  requiring  the  emjiloyment  of  a  considerable  number  of  men 
in  mining  and  other  work  dei)enclent  ujion  it. 

2.  Benefit  to  Marysville.  Sacramento  and  San  Francisco,  due  to 
orders  for  piping  and  mining  machinery,  materials  and  sui)piies,  tim- 
ber and  general  merchandise. 

3.  Development  of  additional  water  supplies  for  mining  that  will 
be  stored  in  the  higher  regions  and  released  as  used  for  mining.  This 
will  assist  all  plans  for  water  conservation  at  lower  elevations,  and 
lend  to  reduce  salinity  in  the  lower  reaches  of  the  Sacramento  River. 

4.  The  effects  of  the  above  will  be  felt  as  soon  as  the  construction  of 
dams  is  started.  The  miners  will  preiiai-e  for  work  by  driving  tunnels 
and  repairing  sluices  and  refitting  their  mines  as  soon  as  it  is  a.ssured 
that  debris  will  be  stored  at  a  rea.sonable  price  so  that  hydraulic  work 
may  be  resumed  with  due  protection  to  farm  lauds  below. 

5.  Xatural  debris  will  likewise  be  prevented  from  being  carried 
downstream  and  this  will  benefit  the  navigable  channels  by  reducing 
the  amount  of  dredging  required.  Dredging  on  the  Sacramento  River 
costs  6  cents  per  cubic  yard,  and  the  cost  of  restraining  debris  by  a 
dam  is  less  than  one-third  of  this. 

6.  The  Narrows  Dam  near  Sniartsville  \\ill  render  available  consid- 
erable jjower  and  also  water.  The  latter  will  be  at  an  elevation  of 
520  feet,  enabling  it  to  be  distributed  over  a  large  area  of  land  with 
great  benefit  to  the  district  below. 

Respectfully  submitted. 

LLOYD  L.  ROOT. 

State  Mineralogi.st, 
W.  S.  KINGSBURY, 
Surveyor  General, 
Comniissioners. 


CALIFORNIA  HYDRAULIC  MINING 
COMMISSION-1925. 


February  1.  V.m 

The  Hon.  W.  S.  Kingsbury,  Surveyor  General, 
Lloyd  L.  Root,  State  ]Mineralogist, 

Conunissioners. 

Gentlemen  :  This  report  has  been  delayed  owing  to  the  time  required 
for  calculating  the  impounding  capacities  and  construction  costs  of 
dams  upon  various  dam  sites  considered.  The  figures  were  received 
from  the  California  Debris  Commission  on  January  26,  1927.  They  are 
estimates  of  impounding  cajiacities  and  preliminary  estimates  of  the 
costs  of  dam  construction.    They  are  given  on  pages  36  and  37. 

The  surveys  and  calculations  involved  much  careful  and  detailed 
work  and  without  this  cooperation  on  the  part  of  the  California  Debris 
Commission  it  would  have  been  impossible  for  me  to  have  formulated 
for  your  consideration  the  plan  now  submitted.  In  these  surveys  and 
estimates  we  are  particularly  indebted  to  Mr.  R.  L.  Egenhoff,  Engineer 
to  the  California  Debris  Commission,  and  to  ilr.  Harold  F.  Grey,  in 
charge  of  the  survey  parties. 

Because  dams  for  the  retention  of  hydraulic  mining  debris  should  be 
eonstriicted,  maintained  and  administered  by  the  California  Debris 
Commission  to  insure  the  ])rotection  of  navigable  channels  and  lands 
below,  and  because  of  the  benefits  to  the  state  by  the  revival  of  mining 
and  other  industries  involved,  it  is  recommended  that  the  State  and 
Federal  Government  combine  to  provide  the  dams  recommended. 

Payments  made  by  miners  for  the  retention  of  their  debris  by  these 
dams  will  constitute  a  revolving  fund  for  the  continuance  of  their 
work  under  the  control  of  the  California  Debris  Commission  under  the 
provisions  of  Sec.  23  of  the  Camiuetti  act  of  1893.  (See  p.  16  of  this 
report. ) 

The  recommeudaliou  now  made  is  tliat  a  sum  of  $300,000  be  appro- 
priated for  preliminary  engineering  necessary  to  obtain  precise  data 
upon  those  dam  sites  that  give  promise  of  favorable  results  upon  Bear 
River,  and  the  North  Fork  and  Middle  Fork  of  the  American  River, 
and  to  acquire  the  lands  affected.  Detail  surveys  are  required  on  these 
sites  and  drilling  to  ascertain  rock  conditions  to  enable  final  estimates 
of  dam  construction  to  be  calculated.  If  this  work  be  started  in 
the  spring  of  1927  it  could  be  completed  in  that  year.  The  preliminary 
estimates  .just  completed  indicate  that  a  sum  of  approximately  $905,000 
will  provide  dams  for  twenty  years  of  hydraiUic  mining  on  these 
streams.  The  gold  production  from  this  work  is  estimated  to  exceed 
$8,000,000  in  that  time.  Payments  by  minei's  for  debris  stored  during 
this  period  will  automatically  provide  capacity  for  further  work. 

In  addition  to  the  above  it  is  recommended  that  storage  be  purchased 
in  a  dam  to  be  constructed  by  a  private  corporation  at  the  Narrows  site 
on  the  IMain  Yuba  River.     The  (|nantity  offered  for  purchase  is  the 
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total  debris  storage  of  a  dam  to  be  erected  to  a  crest  elevation  of  o20 
feet  above  sea  level,  some  -water  space  being  reserved  for  hydro-electric 
power  and  irrigation  purposes.  The  calculation  of  debris  capacity  will 
be  subject  to  apjiroval  by  the  California  Debris  Commission  in  the  usual 
manner.  Preliminary  estimates  show  S-iO.OOO.OOO  cubic  yards  and  a 
cost  of  $1.. 500.000.  The  balance  of  the  cost  will  be  carried  by  the  power 
and  irrigation  features  of  the  project.  This  is  a  much  greater  amount 
of  storage  than  could  be  obtained  for  the  same  money  at  other  sites 
surveyed  on  the  Yuba.  It  will  enable  mines  to  work  on  both  the  South 
and  Middle  Yuba  rivers.  The  production  for  20  vears  is  estimated  at 
$14,000,000  from  about  180.000.000  cubic  yards  of"  gravel.  At  the  end 
of  the  20  years  there  will  still  be  space  in  this  reservoir  for  another 
20  years  of  work  at  the  same  rate. 

The  .storage  would  be  vested  in  the  California  Debris  Commission  and 
would  be  paid  for  by  mines  operating  behind  the  dams  according  to  the 
yardage  of  gravel  washed  each  season,  as  measured  at  the  mine,  credit 
being  given  for  material  permanently  stacked  at  the  mine,  the  surveys 
being  made  by  the  Commission  or  as  directed  by  the  Commission.  Power 
to  purcha.se  debris  storage  in  lieu  of  erecting  a  dam  would  have  to  be 
added  to  the  Caminetti  Act  by  Congress.  It  is  also  necessary  to  enact 
a  new  method  of  charging  for  impounding  debris  according  to  the  actual 
volume  of  gravel  discharged  from  the  mine.  The  act  now  specifies  a 
charge  of  3  per  centiuu  of  the  gross  output  of  each  mine.  This  is  so 
.small  that  the  dams  would  never  be  paid  for. 

It  is  now  suggested  that  the  charge  for  each  river  be  determined 
.separately,  the  ba.sis  being  the  return  of  the  capital  outlay  by  the  time 
the  allowable  debris  has  been  worked  above  the  dam.  In  this  report  the 
dams  have  been  calculated  to  allow  20  years'  work.  In  the  ca.se  of  the 
Main  Yuba  Kiver  at  the  Narrows  it  would  take  40  years  of  work  at  the 
rate  calculated  but  the  development  of  extra  water  supplies  and 
improvements  in  methods  would  sjjced  up  this  work  and  reduce  the 
time.  300.000.000  cubic  yards  at  $1. .500.000  would  be  0..5  cent  per  cubic 
yard  which  is  low  enough  to  insure  the  working  of  these  low  grade 
gravels.  The  determination  of  impounding  costs  must  await  the  exact 
estimates  of  construction  co.sts  which  can  not  be  made  until  drilling  has 
been  carried  out  at  each  dam  site. 

The  preliminary  estimates  of  the  above  plan  total  -$2,405,000.  This 
initial  outlay  will  enable  hydraulic  mining  to  be  revived  on  the  Bear. 
American  and  Yuba  rivers  to  an  annual  production  exceeding  $1,150.- 
000.  and  will  provitle  for  the  gravel  that  will  be  mined  in  the  first  20 
years,  and  for  a  much  longer  period  on  the  Middle  and  South  Yuba 
rivers.  The  cost  of  the  dams  and  purchased  storage  will  be  returned 
by  debris  impounding  fees,  which,  under  the  Caminette  Act.  are  used 
for  maintenance  and  to  provide  additional  storage  a.s  required. 

This  plan  is  feasible  and  can  be  carried  out  at  much  below  the  capital 
cost  involved  in  any  other  plan  that  has  been  suggested  as  a  solution  of 
the  troubles  of  the  hydraulic  miner.  It  deals  only  with  gravel  that  can 
be  mined  with  the  existing  water  supplies. 

Respectfully  submitted. 

Arthtr  Jakmax. 
Secretary  and  Engineer  to  the  Hvdraulic  Mining  Commission. 
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R.  L.  Egenhoff,  Engineer  to  the  California  Debris  Commission,  also 
to  Mr.  Harold  P.  Grey,  in  cliarge  of  the  field  jiarties,  and  to  both  these 
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AN  INVESTIGATION  OF  "THE  FEASIBILITY  OF 

ANY  PLAN  OR  PLANS  A^TIEREBY  HYDRAULIC 

MINING  OPERATIONS  CAN  BE  RESUMED 

IN  THIS  STATE." 


REVIEW  OF  THE  PROBLEM. 
Production  in  the  Old  Days. 

As  nearly  as  can  be  ascertained,  in  the  ])almy  days  of  liydraulic 
minino:  the  annual  production  reached  $1."), 000,000  and  averaged 
$10,000,000  for  about  thirty  years  immediately  prior  to  1884,  when 
injunctions  were  issued  to  prevent  the  discharge  of  debris  into  the  rivers. 

Present  Production, 

By  1908,  the  total  production  for  drift,  hydraulic  and  other  gravel 
mining  had  fallen  below  $1,000,000  due  to  the  stoppage  of  hydraulic 
mining  and  the  jiartial  exhaustion  of  the  richer  drift  mines. 

In  192-t.  hydraulic  mines,  for  the  whole  state,  produced  only  $60,19.5* 
and  in  1925' produced  $175,34o. 

For  the  six  years  1920  to  1925  hydraulic  work  averaged  $122,11-1  per 
annum,  and  of  this  amount  less  than  $60,000  was  produced  by  counties 
that  drain  into  the  Great  Valley  of  California.  ]More  than  half  of  it 
was  from  counties  that  are  not  sub,iect  to  restrictions  because  their 
rivers  discharge  into  the  ocean  without  navigable  channels. 

The  drop  from  $10,000,000  to  $122,114  per  annum  shows  that 
hydraulieking  has  almost  ceased  and  unless  substantial  assistance  be 
given  at  an  early  date  this  industry  will  die  as  the  remaining  water 
resources  will  gradually  lie  taken  foi-  other  jmrposes. 

Possibility   of   Reviving    Hydraulic    Mining. 

A  general  revival  is  impossible  because  of  the  altered  conditions  of 
the  times  and  because  much  of  the  water  supplies  that  formerly 
belonged  to  hydraulic  undertakings  have  been  acquired  by  power  and 
irrigation  interests.  Making  allowance  for  these  factors,  there  still 
remain  some  of  tlie  largest  auriferous  gravel  deposits  known  to  the 
mining  world,  and  the  only  process  by  which  they  can  be  worked  at  a 
profit  is  hydraulic  mining.  A  jioi-tion  of  the  former  water  supplies  is 
still  available  and  would  enable  an  iiidustr.y  to  be  built  up  with  an 
anmial  production  estimated  at  $1,156,950,  so  that  in  the  next  20  years 
gold  would  be  jiroduced  to  a  total  value  of  over  $2:1.000.000.  but  to 
accomplish  this  the  debris  must  be  impounded  at  a  low  cost,  other- 
wise more  than  one-half  of  the  gravel  would  be  unprofitable  to  work, 
being  of  low  grade.  The  provision  of  a  substantial  concrete  dam  on 
each  of  the  main  streams  affords  the  only  hope  of  securing  impounding 
capacity  at  low  cost,  each  dam  serving  several  mines. 
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To  accomplish  this  it  will  be  necessary  to  activate  the  Caminetti 
Act  in  its  entirety. 

Thi.s  act  was  passed  by  Congress  in  1893.  its  proper  title  being  "An 
act  to  create  the  California  Debris  Commission  and  regulate  hydraulic 
mining  in  the  State  of  California,"  approved  ^larch  1,  1893. 

The  condemnatorj-  sections  were  utilized  on  the  passage  of  the  act. 
These  provide  more  severe  penalties  than  the  state  laws. 

The  permissive  sections  were  also  put  into  action.  These  allow 
the  miner  to  build  a  dam  and  on  its  approval  by  the  commission  he 
may  mine  up  to  the  limit  of  the  capacity  of  the  dam.  Miners  or  others 
may  combine  to  erect  a  dam  to  serve  more  than  one  mine.  This  pro- 
vision has  also  been  used  and  is  in  action. 

The  protective  section,  or  the  protective  provision  of  section  25 
provides  that  the  commission  shall  build  dams  to  prevent  mining 
debris  from  injuring  the  navigable  rivers.  This  provision  was  utilized 
between  1900  and  1910  bj-  the  erection  of  barriers  on  the  Yuba  and 
a  "cut"  and  dam  at  Daguerre  Point  about  nine  miles  above  Marys- 
ville.  This  was  done  to  protect  the  channels  at  ilarysville  and  the 
adjacent  farm  laiids,  a  matter  of  urgency  because  of  the  large 
quantity  of  debris  in  the  channel.  This  work  cost  $661,824.14;  one- 
half  was  paid  by  the  state  and  one-half  by  the  federal  government.* 

Up  to  July  1st,  1923,  the  federal  government  has  expended  .$398,268.67 
The  State  has  expended 398,656.39 


.V   total   of   1796,925.06** 

The  vitalizing  sections,  however,  have  lain  dormant  and  unused. 
These  jH-civide  that  dams  shall  be  built  by  the  commission  "when 
appropriations  are  made  therefor  by  law"  and  tliat  for  the  retention 
of  debris  by  such  dams  tlie  miner  "shall  pay  a  tax  of  3  per  centum  of 
the  gross  proceeds"  of  his  mine  so  worked. 

Nothing  has  been  done  under  these  sections  to  provide  dams  for  the 
resumption  of  hydraulic  mining,  nevertheless  they  point  out  the  way 
to  revive  liydraulic  mining,  by  enabling  the  mines  of  each  district  to 
work  behind  a  common  dam.  The  creation  of  the  California  Debris 
Commission,  charged  with  the  specific  duties  of  examining  dam  sites 
and  erecting  dams  when  moneys  are  provided  for  them,  simplifies 
the  problem. 

The  recommendations  that  are  made  result  from  studies  of  dam 
sites  and  of  gravels  that  would  be  benefited  by  dams  in  these  posi- 
tions. An  account  of  this  investigation  follows  the  recommendations, 
and  a  short  history  is  given  of  the  growth  and  decline  of  hydraulic 
mining,  followed  by  details  of  the  principal  gravels  that  are  workable 
on  each  river  under  the  plan  now  proposed. 

The  California  Debris  Commission's  report  upon  dam  sites,  with 
their  impounding  capacities  and  preliminary  estimates  of  costs  is 
printed  verbatim.  The  map  that  accompanies  this  report  was  pre- 
pared by  them  and  on  it  are  shown  the  chief  gravels  that  are 
workable. 


»  See  1910  Report  of  Chief  of  Engineers,  U.  S.  Army,  pp.  1010-1011. 
•*See  letter  from  the  Reclamation   Board  of  California  to  the  Hon.   C. 
Feb.  1924,  p.  54. 
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RECOMMENDATIONS. 

1.  As  a  result  of  surveys  and  calculations,  five  clam  sites  were  found 
to  be  unsuitable  because  of  high  cost  per  cubic  yard  of  impounding 
capacity.  Six  showed  promise  of  reasonable  co.st  per  cubic  yard  of 
gravel  and.it  is  reeonunended  that  detailed  surveys  be  made  of  these 
and  that  drilling  be  done  to  ascertain  rock  conditions.  If  a  .start 
be  made  in  the  spring  it  would  enable  this  work  to  be  completed  by 
the  end  of  the  year  so  that  costs  may  be  calculated  and  plans  and 
specifications  drawn  up.  This  preliminary  engineering  is  essential 
before  reliable  estimates  for  dam  construction  can  be  made.  Under 
the.  most  favorable  circumstances  and  if  fund.s  were  already  avail- 
able, no  construction  work  would  be  possible  before  1928. 

2.  The  site  at  the  Xarrows  on  the  ^lain  Yuba  requires  drilling  only 
to  ascertain  closely  the  cost  of  construction,  but  a  low  cost  per  cubic 
yard  is  assured  from  preliminary  estimates.  In  this  case  revenue  from 
])ower  production  and  the  sale  of  water  for  irrigation  enables  low  cost 
to  be  obtained. 

3.  It  is  recommended  that  a  sum  of  $300,000  be  provided  for  pre- 
liminary engineering  and  for  the  purchase  of  dam  sites  finally  recom- 
mended.* 

4.  From  $50,000  to  $60,000  is  estimated  as  sufficient  for  preliminary 
engineering  on  the  seven  sites  to  be  examined  and  the  balance  of  the 
$300,000  should  cover  the  purchase  of  sites  and  lands  when  the  most 
suitable  sites  have  been  determined.  The  engineering  work  now 
recommended  will  be  a  continuation  of  that  done  by  the  commission 
in  192G-1927.**  The  money  required  should  be  made  available  to  sup- 
l)lement  the  annual  congressional  appropriation  of  $15,000  wliich 
covers  the  ordinary  work  of  the  commission  and  does  not  go  far  when 
special  work  of  this  kind  is  undertaken. 

Discussion  of  These   Recommendations. 

When  final  estimates  have  been  made,  appropriations  will  be 
required  to  enable  dams  to  be  built  and  debris  impounding  capacity 
to  be  purchased  by  the  California  Debris  Commission  according  to 
Table  I  which  shows  the  output  estimated  for  twenty  years  of  work 
under  this  plan  and  the  cost  of  debris  storage  according  to  the  pre- 
liminary estimates,  the  total  being  $2,-105,000  for  the  five  rivers. 

•Provided  for  by  Assembly  Bill  No.  681,  introduced  into  the  State  Assembly  by 
Harold  C.  Cloudman,  member  for  the  40th  district,  proposing  to  appropriate  $300,000 
for  these  purposes. 

♦•The  California  Debris  Commission  is  charged  with  the  duty  of  examining  dam 
sites  under  the  Caminetti  .Act  wliich  says:  "That  it  shall  further  examine,  survey, 
and  determine  the  utility  and  practicability,  for  tlie  purposes  hereinafter  indicated, 
of  storage  sites.      *      *      *" 
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TABLE  I. 
Estimate  of  Dams  Required  tor  Twenty  Years'  Worl<. 


Hi\er 

Amount  of 

gravel 

estimated  to 

be  waslicd 

in  20  years 

(cubic 

yards) 

Debris 

capacity 

of  dam 

(cubic  yards) 

Preliminary 

estimates 

of  total 

cost  of 

dam 

First  cost 
in  cents 
per 
cubic  yard 
of  gravel 

Name 

of 

dam  site 

Particulars  of  dam 

North  American, , 
Middle  American, 
Bear 

23,000,000 
13,280,000 
26,610.000 

85,392,000 
52.000,000 

21,000,000 
22,000,000 
21,000,000 

preliminary 
=350,000,000 

J470,000 
125,000 
310,000 

estimate 
■1,500.000 

'$2  24 
'0  94 
1  47 

Owl  Creek.,.. 

Mammoth  Bar 

Lower  Bear 
River 

Dam  crest  137  feet 
above  low  water. 

Dam  crest  45  feet  above 
low  water. 

Dam  crest  143  feet 
above  low  water. 

Middle  Yuba 

under  0  50 

Narrows 

the  junction   of  the 
Middle    and    South 
Yuba  and  will  serve 
both  streams.     Dam 
to  be  built  to  220  feet 
above  low  water. 

Totals  .  . 

200,182,000 

400,000,000  + 

{2,405,000 

'  .\nothcr  site  is  to  be  examined  that  should  give  lower  cost. 
-  This  figure  not  yet  checked  by  the  Debris  Commission. 
'  For  purchase  of  total  debris  storage  capacity  allowable. 

The  building  of  dams  by  the  California  Debri.s  Commis.sioii  is  pro- 
vided for  by  the  act  of  1893  wliich  created  the  comniission,  but  tlie 
alternative  of  pureliasing  debris  impounding  capacity  in  a  dam  built 
or  pro])osed  to  be  built  in  accordance  with  the  commission's  retjuire- 
ments  has  not  been  included,  and  an  amendment  would  be  needed  to 
enable  debris  impounding  capacity  to  be  purchased  by  the  eomniis- 
sion.  Table  II  shows  that  the  charge  of  3  per  centum  of  the  gross 
output  of  a  mine  for  impounding  its  debris  would  not  repay  the  first 
cost  of  the  proposed  dams.  To  accomplish  this  the  method  of  charg- 
ing should  be  changed  by  an  amendment  providing  for  a  charge  per 
cubic  yard  of  gravel  washed,  credit  being  given  for  material  stacked 
and  retained  at  the  mine.* 

Table  II  also  sliows  the  charges  per  cubic  yard  retiuired  to  return 
the  capital  cost  by  the  time  that  the  debris  capacity  of  the  dam  has 
been  mined. 

'Tlli.s   is  rlisriis-SHd   luitlier  on  page   IT. 
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HYDRAULIC    MINING   COMMISSION. 
TABLE  II. 


Costs  of  Dams  Compared  with  Dehris  Payments  Calculated  at  Three  Per  Cent  of  the  Probable  Gross  Yield  and  Compared 

with  Debris  Payments  at  Rates  per  Cubic  Yard  That  Will  Return  the  Costs 

Results  for  Twenty  Years'  Work. 


River 

Cubic  yards 
debris 

Dam 
payments  at 
proposed  rate 
per  cubic  yard 

Suggested 

rate  in 

cents  per 

cubic  yard 

Dam 

payments  at 

three  per  cent 

of  yield 

Cost  of 
dams 

Gold 
production 
e-xpected 

North  .Ajnerican 

Middle  .American.,, 
Bear 

2.3,000.(X)0 
13,280,000 
♦(21,000,000) 
26,510,000  ex- 
pected 
85,392,000] 

52,000,000j 

S515.000 
125,000 
310,000 

2086,C60 

•$2  24 

0  94 

1  47 

0  50 

579,200 
40.416 
125,010 

449,544 

8470,000 
125,000 
310,000 

f        3,090,000 

745,000 

(        1,150,000 

1,500,000 

$2,640,000 
1,347,200 
4,167,000 

South  Yuba 

9,784,800 

Middle  Yuba 

5,200,003 

200,182,000 

$1,636,960 

$694,170 

52,405,000 

523,135,000 

•An  additional  site  to  be  examined  in  each  case  with  the  object  of  obtaining  lower  cost  on  the  North  Fork  of  the 
American  River,  and  a  larger  capacity  on  Bear  River. 

'  Same  figures  as  for  Middle  and  South  Yubas  with  some  gravel  below  Freemans  not  estimated. 

The  three  dams  originally  considered  on  the  South  and  Middle  Yubas  would  have  cost  a  total  of  54,895,000  which  is 
too  high  for  work  to  be  possible  behind  them  on  low  erade  gravels.  Substitute  for  these  three  the  purchase  of  storage 
on  the  Main  Yuba  at  the  Narrows  for  $1,500,000. 

'  Payments  for  the  first  twenty  .vears  only. 

Payments  for  Impounding  Debris  From  Mines. 

A  charge  per  cubic  yard  of  debris  discharged  into  the  stream  or 
channel  is  recommended.  The  act  of  1893  stipulates  3  per  centum  of 
the  gross  production  as  payment  for  impounding  debris.  Unless  the 
gravels  are  richer  than  15  cents  per  cubic  yard,  the  payments  will 
only  produce  one-half  cent  per  cubic  .yard.  It  has  already  been  shown 
that  the  cost  of  providing  impounding  capacity  is  higher  than  this, 
leaving  out  of  account  the  lo.ss  of  interest  on  capital  expended. 
Revenue  derivable  from  water  used  for  irrigation  or  for  power  produc- 
tion is  discussed  on  p.  26,  and  is  small  for  the  dams  considered  because 
the  effective  height  is  small.' 

The  dams  proposed  must  develop  storage  capacity  at  low  cost, 
otherwise  the  plan  will  not  restore  hydraulic  mining  because  mining 
must  pay  the  cost  of  storing  the  debris.  An.y  plan  which  does  not 
provide  that  mining  shall  pay  for  the  actual  storing  of  the  debris  is 
economically  unsound.  In  the  Caminetti  Act,  section  23  provides  tliat 
"All  sums  of  money  paid  into  the  treasury  under  tliis  section  shall 
Ijg  *  *  *  expended  by  the  said  commission  "■  *  *  in  the 
construction  and  maintenance  of  such  restraining  works  and  settling 
reservoirs  as  may  be  proper  and  necessary." 

In  this  manner  payments  for  the  storage  or  restraining  of  debris 
are  utilized  to  provide  new  storage  capacity  as  well  as  to  maintain  old 
dams,  and  if  these  payments  equal  the  capital  cost  we  shall  have  a 
revolving  fund  that  will  continue  to  provide  the  industry  with  settling 
reservoirs.  But  if  the  payments  be  insufficient  to  return  the  cost  of 
providing  dams,  then  the  fund  will  diminish  until  extinguished. 

The  method  of  charging  for  tliis  service  is  immaterial  to  the  argu- 
ment, but  any  amendment  would  require  action  by  congi-ess. 

The  first  calculations  made  for  this  report  were  based  upon  20 
years  of  work  under  the  3  per  centum  payments,  and  an  inspection  of 
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Table  II  shows  that  3  per  centum  would  be  inadequate  and  the  revolv- 
iufr  fund  would  quickly  disappear.  If  all  gravels  were  charged  the 
same  rate  per  cubic  yard  the  payments  would  be  sufficient  on  some 
i-ivers  and  insufficient  on  others.  It  appears  most  logical  to  determine 
the  charge  at  each  dam.  irrespective  of  the  charge  made  at  any 
nther  dam  because  conditions  differ  on  the  various  rivers. 

Provision  should  be  made  for  the  receipt  of  revenue  derivable  from 
the  sale  of  water  for  jjower  production  or  for  irrigation,  and  this 
should  be  credited  to  the  state. 

It  is  impossible  to  estimate  exactly  the  yield  from  the  gravels, 
therefore  it  is  futile  to  calcidate  greater  revenue  derivable  from  a 
greater  percentage  charge.  A  charge  per  cubic  yard  of  debris  dis- 
charged into  the  stream  or  channel  is  rational,  and  it  is  suggested  that 
this  charge  be  based  upon  the  return  of  the  cost  of  the  dam  by  mining 
the  quantity  of  debris  allowed  to  be  mined  behind  it. 

Where  there  is  a  large  percentage  of  heavy  boulders  there  is  no 
sense  in  encouraging  the  discharge  of  such  material  into  the  water 
courses.  In  many  cases  it  would  be  cheaper  to  stack  this  on  the  bed- 
rock of  the  mine,  using  an  electric  derrick.  Wlien  this  is  done,  the 
.survey  should  make  an  allowance  for  the  quantity  so  retained  on  the 
bedrock  of  the  mine.  Such  heavy  material  would  never  reach  the  dam 
but  might  reach  the  main  water  courses ;  stacking  it  at  the  mine 
should  be  encouraged  and  not  penalized.  If  charged  for  as  though 
retained  by  the  dam  the  effect  is  to  raise  to  a  high  figure  the  charge 
per  cubic  yard  mined.  This  is  not  equitable,  and  may  prevent  the 
earning  of  a  profit. 


18 
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rh'  to  by  Arthur  Jarm.m. 
DAM  SITE  ON  THE  NORTH  FORK  OF  THE  AMERICAN  RIVER. 
View  looking  downstream  from  the  north  bank. 
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ACCOUNT     OF     THE     INVESTIGATION     OF     DAM     SITES     AND 
IMPOUNDING   COSTS. 

It  was  autic'ipali'd  lliat  larj^'o  dams  at  the  sites  first  L-hosen  -would 
l)rovide  iiiipouiidiiiii-  eapacity  at  low  eost  and  enable  mining  to  be 
developed  on  a  scale  that  would  be  profitable.  While  surveys  and 
calculations  were  in  prog'ress,  further  inspections  of  the  gravels  were 
made,  to  ascertain  the  gravel  that  would  be  worked  and  gold  produced 
annually  by  mining  behind  these  dams  if  impounding  costs  were 
favorable.  In  most  cases  a  period  of  twenty  years  or  more  would  be 
required  to  mine  the  gravel  available  with  the  existing  water  supplies 
and  therefore  costs  were  caluclated  for  dams  to  provide  capacity  for 
twenty  years  work. 

Choice  of   Dams. 

Section  25  of  the  California  Debris  Commission  Act  directs  that 
the  recommendations  already  made  concerning  dam  sites  shall  be  the 
basis  for  future  work.  Existing  surveys  were  extended  where  neces- 
.sary  to  gain  additional  im|>ounding  capacity.  New  surveys  were 
also  made. 

ilr.  A.  L.  Wisker,  secretary-manager  of  the  Nevada  Irrigation  Dis- 
trict, supplied  some  engineering  data  on  the  Parker  dam  site  on  Bear 
River,  and  Mr.  H.  A.  Kluegel,  consulting  engineer  of  San  Francisco, 
coojierated  by  exchanging  information  on  dam  sites  on  the  North  and 
Middle  forks  of  the  American  River.  The  capacities  and  preliminary 
estimates  of  cost  given  in  this  report  are  calculated  by  the  Debris 
Commission  engineer  and  in  due  course  will  1)e  reported  to  Congress. 

North   Fork  of  the   American    River. 

Three  sites  were  considered.  That  at  <_)wl  Creek  was  favored 
because  it  will  catch  debris  from  Iowa  Hill  and  from  the  north  side  of 
Forest  Hill.  That  at  Rice's  Bridge  on  the  road  from  Colfax  to  Iowa 
Hill  M'as  surve.ved.  This  is  a  good  dam  site  but  would  not  catch  Iowa 
Hill  or  Forest  Hill  material.  Seven  miles  below  Owl  Creek  is  the 
North  Fork  site  above  the  junction  of  the  Aliddle  Fork.  This  gives 
promise  of  lower  costs  than  the  other  two  sites.  Each  should  be 
examined  in  detail.  Preliminary  estimates  show  costs  of  2  cents  or  less 
per  cubic  yard  of  debris  capacity.  Calculations  of  ini])ounding 
capacities  were  made  as  follows : 

North  Fork  site — from  private  surveys. 

Owl  Creek  site — from  Debris  Connnission  survey. 

Rice's  Bridge  site — from  surveys  by  the  United  States  Geological 
Survey  in  cooperation  with  the  State  Water  Commission,  1912. 

Preliminary  estimates  of  costs  of  dam  construction  were  made  as 
follows :  North  Fork  site  and  Owl  Creek  site  from  private  surveys, 
and  Rice's  Bridge  site  from  the  Debris  Commission  survey. 

Middle   Fork  of  the  Am°rican   River. 

Calculations  were  made  for  a  dam  at  Mammoth  Bar  or  American 
Falls,  utilizing  for  this  jjurpose  a  survey  made  by  the  United  States 
Geological  Survey  in  cooperation  with  the  State  Water  Commission, 
1912,  and  a  sketch  map  of  the  dam  site  made  in  1890.    A  detail  survey 
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will  be  required.     There  is  another  site  that  offers  cheap  storage  on 
this  river  which  should  be  examined  in  detail. 

Bear   River. 

Three  sites  had  already  been  surveyed.  Van  Giesens.  Parkers,  and 
Lower  Bear  Eiver,  the  fig-ures  favoring  a  dam  at  the  Lower  Bear  River 
site.  This  will  catch  debris  from  Bear  River.  Steep  Hollow  and  the 
Greenhorn.  The  canyon  at  this  point  is  favorable  for  concrete  dam 
coustruetiou.  the  preliminary  estimates  indicating  a  cost  under  l.n  cents 
per  cubic  yard  of  debris  capacity.  The  water  level  would  be  raised 
above  that  of  the  Pacitie  Gas  and  Electric  Company's  Bear  River 
diversion  dam  and  canal,  thus  giving  settled  water  at  the  intake. 
^^^len  this  dam  is  filled,  it  could  be  raised  or  further  storage  obtained 
in  a  dam  lower  down  the  river  at  the  Parker  site.  Rock  conditions  at 
the  Parker  site  were  reported  as  not  so  favorable  for  a  concrete  dam 
as  at  the  Lower  Bear  River  site.  Parker  site  has  been  purchased  by 
the  Nevada  Irrigation  District  and  preliminary  estimates  indicate 
that  debris  storage  there  would  cost  from  2  to  2i  cents  per  cubic 
yard,  measured  at  the  mine.* 

Soulh   Yuba   River. 

Two  sites  were  surveyed,  botli  having  excellent  rock  bottom  and 
sides.  Operations  on  this  stream  will  be  larger  than  on  any  other, 
therefore,  it  was  originally  intended  that  one  dam  be  constructed  at 
Norton's  Canon  and  a  second  one  twelve  miles  lower  down  at  -Jones 
Bar.  This  was  proposed  because  of  the  large  amoiuit  of  gravel  that 
it  is  expected  will  be  worked.  T'nfortunately  the  preliminary 
estimates  for  both  these  dams  gave  high  costs  per  cubic  yard  of 
impounding  capacity  from  2.8  to  3.8  cents,  which  is  much  too  high 
for  gravel  estimated  to  yield  10  cents  which  is  the  value  of  the  Bloom- 
field  gravel. 

Middle  Yuba   River. 

Two  sites  were  surveyed.  Freeman's  and  Emory's  Flat.  Prelim- 
inary estimates  for  co.st  of  storage  at  Freeman's  were  1.9  cents.  Near 
Emory's  Flat  there  is  a  rocky  canyon  but  the  rock  is  strongly  jointed 
and  might  give  trouble  in  obtaining  a  water-tight  foundation.  The 
impounding  cost  there  was  much  higher  than  at  Freeman's. 

The  principal  object  of  a  dam  on  the  ^liddle  Yuba  is  to  enable 
the  low  grade  gravels  at  North  Columbia  and  Badger  Hill  to  be 
worked.  These  are  of  great  size  and  are  estimated  to  yield  10  cents, 
and  an  impounding  charge  of  2  cents  would  prevent  them  from  being 
mined  at  a  profit. 

Dam  on  the  Main  Yuba  at  the   Narrows  Site. 

Both  the  Middle  and  Soiith  Yuba  rivers  would  be  served  by  a  dam 
at  the  Narrows,  also  some  gravel  on  the  Main  Yuba  below  the  dam 
sites  mentioned  above,  but  a  very  large  capacity  would  be  needed  to 
justify  mining  above  this  on  a  large  scale  because  there  is  no  site 
below  the  Narrows  at  which  further  impounding  could  be  done. 

•Telephone  communication  from  Mr.  A.  L.  Wisker.  Jan.  25,  192T. 
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Fortunately  a  very  large  eapacity  is  obtainable  there.  ]n  addition 
til  ere  is  great  advantage  because  of  the  large  flow  of  water,  the  flow 
of  the  Middle  and  South  Yubas  being  increased  by  that  of  the  Xortli 
Yuba  and  the  combined  flow  of  the  three  will  enable  about  IT.OOO  liorse- 
jiower  to  be  developed.  Water  may  also  be  distributed  to  a  large  area 
of  agricultural  land  from  this  ])oint  of  vantage.  Therefore,  thepur- 
chase  of  debris  capacity  in  a  dam  at  the  Narrows  is  the  rational 
solution  of  the  debris  question  for  the  South  and  Middle  Yubas,  for, 
by  combining  the  three  purposes  of  this  dam  it  is  possible  to  secure 
debris  storage  cheap  enough  to  work  low  grade  gravels.  The  i)roposal 
is  embodied  in  the  letter  printed  on  page  85. 

Space   Left  at   End  of  20  Years. 

It  will  be  noticed  that  the  capacities  of  the  dams  recommended 
approximately  equal  the  amount  of  debris  expected  to  be  produced  in 
20  years,  except  in  the  Narrows  dam  which  would  provide  capacity 
for  over  40  years  at  the  estimated  rate  of  work.  In  each  case  the 
debris  impounding  capacity  is  calculated  with  an  allowance  for  debris 
lying  in  the  canyon  behind  the  lake  of  quiet  water  and  rising  at  the 
rate  of  15  feet  to  the  nule.  If  the  debris  is  retained  in  canyons  at  a 
different  slope  from  this,  the  allowance  may  be  changed,  but  in  the 
meantime  it  is  all  that  the  engineers  of  the  Debri.s  Commission  feel 
justified  in  making.  When  a  fan-shaped  deposit  of  debris  forms  at 
the  head  of  a  lake,  the  water  coming  down  the  slope  will  sjn-ead  out 
over  the  surface  and  thereby  lose  much  of  its  power  of  transporting 
debris.  This  will  give  a  greater  slope.  A  greater  .slope  would  very 
considerably  augment  the  debris  restraining  capacity  of  each  dam  and 
lower  the  cost  of  impounding  so  that  at  the  end  of  20  years  there  may 
still  be  capacity  for  more  debi-is  and  the  water  would  be  properly 
cleared  before  it  overflows.  This  has  been  duly  considered  when 
adopting  the  allowance  of  a  slope  of  15  feet  to  the  mile. 

The  yardage  of  debris  that  can  be  impounded  by  a  dam  would  be 
the  water  impounding  capacity  plus  the  cubical  contents  of  a  prism 
bounded  on  the  bottom  by  the  plane  of  the  water  surface  and  on  top 
by  that  of  a  surface  graded  back  from  the  dam  crest  at  a  .slope  of  15 
feet  to  the  mile.  The  sides  of  the  prism  would  be  the  sides  of  the 
canon,  and  the  contours  of  these  were  surveyed  to  enable  calculations 
of  this  sort  to  be  made. 

SETTLEMENT    BEHIND   THE    DAMS   AND   TURBIDITY 
OF  THE  OVERFLOW. 

The  settlement  behind  the  dam  and  consequent  relative  clearness  of 
overflow  is  a  matter  of  strong  interest  because  of  the  benefit  to  the  river 
channels  below,  particularly  the  navigable  channels.  The  flood  flow 
in  each  stream  was  calculated  by  taking  the  highest  flow  recorded  in 
Bulletin  No.  5.* 

Table  III.  shows  that  when  the  river  reaches  the  headwaters  of  the 
lakes  behind  the  dams,  the  velocity  of  flow  will  be  reduced  to  .such 
a  low  point  that  the  load  of  debris  will  be  dropped  in  the  still  water. 

•Flow  in  California  Streams,  being  Appendix  A  to  Report  to  tlie  Legislature  of 
1923  on  tlie  Water  Resources  of  California    (see  Table  175). 
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THE  "NARUiiWS 


riiolo  by  Arthur  .Tarman. 
i.N'  THE  MAIN    VIUA. 


View  looking  upstream  from  the  site  of  the  proijosecl  clam  U>  he  erected  by 
the  Yuba  River  Power  Company.  This  will  afford  storage  for  40  years  of 
hydraulic  mining;  on  the  South  and  Middle  Forks  and  Main  Yuba  Riyer. 
Approximately  17,000  horsepower  can  be  developed  here  by  a  dam  of  the 
height  proposed.  220  feet.     This  Will  impound  72,000  acre-feet  of  water. 


SETTLEMENT    BEHIND    THE    DAMS 


2:! 


Even  tlie  "sliekens"  will  settle  because  tlie  velocities  in  the  worst 
floods  will  only  be  from  one-fifth  to  one-half  foot  per  second. 

The  flow  for  the  particular  river  braneli  was  found  by  distributing- 
the  entire  flood  flow  between  the  branches  in  proportion  to  tlie  drain- 
age area  served  by  eacli. 

At  the  position  of  niaxiuuuii  cross-sectional  area  of  tlie  lake 
impounded  by  the  dam  we  shall  liave  niiuimiim  velocity  of  current  and 
therefore  the  best  settlement. 

Con.sidering  the  flood  flow  passing  this  cross-section  we  ol)tain  the 
velocity.  It  may  be  objected  that  the  current  does  not  distribute 
itself  evenly  and  that  there  is  greater  velocity  at  the  center  of  the 
channel  than  at  the  sides  and  bottom.  The  reply  to  this  contention  is 
that  this  flood  flow  velocity  was  apjilied  to  and  used  for  times  of 
average  flow  so  that  we  have  a  large  factor  of  safety.  The  velocities 
for  minimum  flow  are  not  given.    They  would  be  very  much  lower. 

At  times  of  minimum  flow  the  water  normally  in  the  river  will  be 
supplemented  by  that  relea.sed  from  storage  for  use  in  the  mines.  It 
is  at  these  times"of  small  flow  that  turbidity  Avill  be  at  a  maximum  and 
not  at  flood  time,  the  reason  being  that  the  proportion  of  debris  to 
water  will  be  at  its  highesl.  On  some  rivers  there  is  only  a  small 
amount  of  unapproiiriated  water  left  in  the  stream  during  the 
summer,  and  in  all  cases  there  are  several  summer  months  when  "pip- 
ing" stops  for  lack  of  water.  During  these  months  the  miners  occupy 
themselves  with  the  deepening  of  rock-cuts,  extensions  of  tunnels,  and 
driving  drifts  and  cro.ss-cuts  for  the  jilacing  of  powder  blasts  to  bring 
down  the  cemented  gravel. 

TABLE    III. 
Velocities  of  Water  in  Dams  at  Crest  of  IVIaximum  Flood. 


Dam 

River 

Flow  in 
second-feet 

Height 
of  dam 

(feet) 

Cross-sectional 
square  feet 

Velocity  at 

crest  of 
worst  flood 

32,500 
32.500 
20,000 
34,200 
111,000 
50,000 

270 
220 
1              225 
1              126 
190 
220 
220 

74,500 
61.300 
170,000 
57,200 
118,150 
600,000 
600.000 

.38  feet  Der  sec. 

South  Yuba 

,53 

Middle  Yuba.. _- 

,105 

Owl  Creek  . 

North  American _ 

2!) 

,10 

Ordinary  flood  on  Main 
Yuba 

,0!) 

The  Narrows  Dam  on  the  Main  Yuba  will  restrain  debris  from  large 
scale  operations  at  Columbia  Hill,  Bloomfield  and  Omega,  and  it  is 
important  to  notice  that  the  velocity  at  times  of  worst  flood  recorded 
would  be  reduced  to  .10  foot  per  second  at  the  widest  portion  of  the 
lake.  Ordinary  floods  for  29  years  out  of  30  do  not  exceed  50,000 
second-feet  flow  and  on  these  occasions  the  velocity  woiild  be  reduced 
to  .09  foot  per  second.  Therefore  settlement  will  be  efficient  even 
with  operations  proceeding  on  a  large  scale. 

The  Sacramento  Kiver  at  Sacramento  at  all  times  has  a  velocity 
5  to  10  times  greater  than  would  be  found  in  any  of  these  dams  and 
the  turbidity  found  tjicrc  results  from   that  velocity. 
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Having  calculated  the  flow  in  the  dam  lakes  it  is  evident  that  any 
particles  that  remain  in  suspension  would  be  so  minute  as  to  be 
microscopic  and  the  water  passing  over  the  crest  of  the  dam  would  be 
clear  or  at  the  worst  only  faintly  cloudy.  This  clear  water  would 
benefit  the  navigable  river  channels  by  scouring  them. 

Fine  sand  that  pa.sses  a  200  mesh  sieve  (having  40.000  apertures  per 
square  inch)  settles  readily  at  the  low  velocities  given  in  this  table. 
Any  matter  that  remained  in  suspension  would  be  fine  colloidal 
material  or  clay  that  was  worked  with  the  gravel.  This  might  dis- 
color the  water  slightly  biit  the  sand  and  gravel  that  rolls  down  the 
rivers  during  winter  rains  would  be  permanently  retained  by  the 
dams,  thus  benefiting  the  river  channels  below. 

Prominence  should  be  given  to  the  fact  that  all  surface  soil  and 
clay  has  been  removed  by  former  operations  at  Gold  Run  and  Dutch 
Flat,  also  from  much  of  the  ground  at  You  Bet  and  Little  York,  and 


Phoio  by  Ernest  A 
Flood  Engrineer.  .Sa 

DEPOT  H1L,L,  MINE   (Jouberfs). 


for  almost  the  whole  of  the  enormous  area  available  at  Columbia  Hill 
(or  Xorth  Columbia).  This  very  materially  reduces  the  problem  of 
settlement  of  mud  from  the  water  after  use.  After  in.iunctions  were 
obtained  and  mines  were  obliged  to  impound  the  debris  caused  by 
hydraulieking.  fiu-tlier  trouble  was  caused  by  the  extreme  turbidity 
of  water  aud  the  large  amounts  of  actual  debris  in  water  that  flowed 
from  dams;  this  eventually  resulted  in  the  tight  shutdown  of 
hydraulic  mines.  The  miners  were  to  blame  in  allowing  debris  to 
flow  past  the  dams  and  deliberately  causing  it  so  to  do.  This  is  now  a 
matter  of  history,  but  it  explains  the  strong  feelings  of  the  farmers 
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and  accounts  for  their  cm  ploying  agents  or  "spies"  to  report  such 
matters. 

Since  1897  the  Debris  ('oniniission  has  generally  required  dams  to 
be  of  masoni-y  or  concrete  construction  in  flowing  streams  to  obviate 
failure  and  to  xirevent  tampering  with  the  structure.  The  success  of 
such  structures  for  the  settlement  of  fine  materials  is  seen  at  Bullards 
liar  on  the  Xorth  Yuba  River.  In  Ajn-il.  192fi,  when  I  visited  this  dam 
there  had  been  good  rains  and  a  depth  of  nine-tenths  of  a  foot  of 
water  was  overflowing  the  crest  from  end  to  end  (see  Frontispiece), 
the  total  flow  through  the  lake  being  1700  second-feet,  yet  the  water 
was  so  clear  that  not  the  slightest  cloudliness  could  be  detected  by  eye, 
i.e.,  the  suspended  matter  was  below  one  part  in  10,000,000.  Clays 
from  na+ural  denudation  ami  frniii  small  hydraulic  operations  had 
settled  completely. 

THE    RESTRAINING    OF    NATURAL    DEBRIS    AND    VALUE    FOR 
FLOOD  CONTROL. 

Mr.  Ernest  A.  Bailey,  engineer  for  Flood  Control,  Sacramento, 
has  taken  great  interest  in  the  relations  of  this  hydraulic  work 
to  that  of  flood  control  in  the  Sacramento  Valley,  and  I  have  had 
the  pleasure  of  visiting  most  of  the  flood  control  works  in  his  com- 
pany. These  flood  control  works  represent  a  considerable  capital 
expenditure  and  it  is  well  to  emphasize  the  fact  that  the  clear  water 
from  the  propo.sed  dams  will  increase  the  scour  of  the  river  channels 
and  in  this  way  assist  in  reducing  the  flood  menace  in  the  Sacramento 
Valley. 

Rivers  flowing  through  UKUintain  districts  have  steep  gradients  and 
therefore  a  high  carrying  i)()wer.  They  have  beautifully  clear  water 
in  the  summer  months  of  small  flow  because  the  winter  freshets  have 
carried  away  all  the  light  material  that  causes  turbidity.  In  winter 
they  have  heavy  loads  of  sand  and  gravel  and  are  turbid  with  clay 
and  soil  washed  from  the  hillsides.  This  material  is  carried  down  to 
the  quiet  stretches  of  river  where  most  of  it  is  deposited  and  is  later 
removed  by  dredging.  Tlie  finest  ]iartieles  remain  in  .suspension  and 
pass  down  to  the  hai-bor. 

Very  little  data  is  available  on  the  subject  of  turbidity  of  the  rivers 
mentioned  in  this  report.  A  iew  samples  were  taken  from  the  surface 
of  these  streams  and  they  showed  considerable  sand  during  Avinter 
months.  Gravel  also  rolls  down  the  bed  of  the  stream  but  this  can  not 
very  well  be  measured.  It  is  known  to  move  downstream  during 
winter  floods  because  pools  become  cleared  from  gravel  that  is 
dumped  into  them.  Debris  dams  will  prevent  this  natural  debris 
from  travelling  downstream  and  will  thereby  benefit  the  channels 
below.  The  clear  water  that  overflows  the  dams  will  assist  by  scouring 
the  channels  of  the  ri\ers  below,  and  in  this  way  materially  assist  in 
reducing  the  danger  from  floods.  The  dams  proposed  are  not  large 
enough  to  be  used  for  flood  control,  but  the  combined  effect  of  .storage 
of  water  for  use  above  the  mines  and  restorage  below  them  in  the 
debris  dims  will  operate  in  the  direction  of  reducing  the  peaks  of 
floods. 


26 


nYDRAn,IC   MIXIXG   COMMISSION. 
Sediment  in  Some  Samples  from  Rivers  Dealt  With  in  This  Report. 


Sediment  in 

River 

Locality 

Date 

parts  per 
1,000.000 
by  weight 

State  of  the  river 

South  Yuba 

Edward's  Bridge. _._ 

Apr.    9.  1926 

103 

Fine  weather  and  good  flow  of  clear  water 

South  Yuba 

Washington 

Jan.    2,  1927 

1.560 

Raising  river,  freshet,  water  very  turbid. 

Wolf  Creek 

.\bove  Junction..     - 

Apr.    8,  1926 

238 

Creek  in  flood — raining. 

Bear  River 

Gautier  Bridge.. 

Apr.    8.  1926 

1.080 

Big  Hood — raining. 

Willow  Creek 

Garden  \ alley..  ... 

July    2.1926 

510 

Pine  Grove 

Jacksons.- 

Mar.  10.  1926 

90 

Sacramento 

S.  P.  Bridge.. 

Apr.  10,  1926 

32 

High  water.  Sood  subeiduig  on  American 
River,  but  at  iu  highest  on  the  Feather. 

Sacramento 

S.  P.  Bridge.. 

Dec.  10,  1926 

96 

High  water,  a  few  da>*s  after  the  levees  were 
in  danger  at  Colusa. 

North  iuba 

BuUarxIs  Bar  Dam... 

.\pr.    2.  1926 

less  than  .1 

Perfectly  clear;  not  even  a  faint  cloaduiess: 
1700  second-feet  or  68.000  miner's  inches 
overflowing  the  crest  of  the  dam. 

THE  POWER   DEVELOPABLE. 

Calculations  were  made  based  ou  the  figures  for  drainage  area  and 
seasonal  run-off  and  distribution  of  run-off  as  given  in  Bulletin  No.  5. 
"Flow  in  California  Streams."  by  Paul  Bailey.  The  results  are  only 
approximate  because  water  is  drawn  otf  by  various  ditches  and  some 
of  it  is  not  returned  to  the  stream.  Daily  gaugings  would  be  needed 
for  a  long  period  to  determine  the  water  power  available  at  each  dam 
site.  Nevertheless  the  figures  obtained  indicate  what  may  be  done 
in  this  way. 

Provision  should  be  made  at  each  dam  for  the  utilization  of  water 
power  and  to  enable  stored  water  to  be  drawn  off  to  assist  in  irriga- 
tion in  times  of  low  water. 

Use  of   Stored   Water. 

In  dry  mouths  when  the  hydraulic  mines  have  stopped  piping,  the 
water  behind  each  dam  would  be  valuable  to  farmers  in  country  below. 
At  these  times  the  water  may  be  relea.sed  ^vithout  affecting  the  work 
of  the  mines  and  any  revenue  derived  therefrom  would  accrue  to  the 
state. 

North    Fork   of  the   American    River. 

For  four  months  the  flow  is  below  3.6  per  centum  of  the  total  and  for 
three  months  it  is  less  than  1  per  centum.  As.suming  150  feet  of  fall 
at  the  proposed  dam,  the  average  year  will  give  600  horsepower  for 
twelve  months  without  drawing  ou  storage  and  1200  horsepower  for 
nine  months.  In  the  driest  year  recorded  it  would  give  1200  horse- 
power for  eight  months  u.sing  a  dam  of  the  size  contemplated. 

Middle  Fork   of  the  American   River. 

This  dam  would  only  give  a  fall  of  45  feet  and  the  fall  would  give 
360  horsepower  for  the  whole  of  the  average  year  and  1000  horse- 
power for  nine  months.  In  the  driest  year  recorded  it  would  give  650 
horsejiower  for  more  than  eight  months. 

Lower   Bear   River  Dam   Site. 

A  dam  with  a  crest  143  feet  above  low  water  would  benefit  the 
Pacific  Gas  and  Electric  Company's  Bear  River  Canal  leading  to  the 
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Hnl.sey  Power  House  by  .submerging:  a  portion  of  it  and  siniplying 
water  free  from  sediment,  at  the  same  time  allowing  water  to  be 
drawn  from  storage  in  dry  months.  It  would  not  have  value  as  a 
prtwer  producer,  because  almost  all  the  water  is  used  already  for  this 
purpose  iieing  drawn  oil'  by  th;-  above  mentioned  canal. 

Conclusion. 

The  value  of  the  power  develo])able  at  these  dams  is  small  because 
the  dams  are  small  and  do  not  give  enough  fall,  nor  do  they  give 
enough  water  storage  for  running  in  dry  month.s.  It  is  probable  that 
larger  dams  on  the  North  P\)rk  and  Middle  Fork  of  the  American 
River  would  develoji  ])ower  that  would  pay  and  if  so,  the  lower  por- 
tion of  the  dam  would  serve  to  imjiound  debris  without  detriment  to 
the  power  feature  of  the  plan.  This  would  give  opportunity  for 
chea]ier  storage.  Private  investigations  of  the  possibilities  of  power 
develo|)ment  have  not  jn-oceeded  far  enough  to  enable  negotiations 
for  debris  storage  to  be  considered.  Hydraulic  mining  and  the 
development  of  pov.er  are  not  antagonistic.  One  is  supplemental  and 
helpfid  to  the  other  and  the  development  of  a  water  storage  system 
to  give  considerable  pressure  head  for  "piping"  naturally  leads  to 
this  system  being  used  for  hydroelectric  purposes  when  mining  ceases. 
The  stoppage  of  hydraulic  mining  led  to  the  transfer  of  many  of  the 
water  systems  to  j'ower  companies.  * 

If  hydraulic  mines  are  revived  by  the  jirovision  of  storage  dams 
they  will  renovate  and  enlarge  their  water  systems  which  at  the 
close  of  all  mining  will  naturally  become  useful  for  hydroelectric 
power  production  and  irrigation.  In  the  latter  cases  the  charges  for 
service  are  subject  to  strict  regulation  by  the  State  Railroad  Com- 
mission as  such  concerns  are  regarded  as  public  servants.  Hence, 
after  mining  ceases,  the  farming  and  general  community  will  con- 
tinue to  benefit  from  the  additional  water  sup])lies  developed  by 
mining. 

As  work  progresses  on  the  large  gravel  ilejjosits  at  Gold  Run  and 
at  Columbia  Hill,  it  will  be  possible  in  each  case  to  leave  a  hydraulic 
pit  in  such  a  position  that  it  will  have  great  value  for  water  storage 
and  power  development.     As  the  gravel  approaches  exhaustion  and 

*The  power  busines.s  in  California  had  it.s  beginning  in  the  mining  business. 
Miners  pioneered  tlie  paUi  of  the  hydroelectric  engineers  of  today.  Their  methods  of 
construction,  the  manner  in  which  they  moved  heavy  machinery  and  material  into 
rock.v,  remote  regions,  their  designs  for  flumes,  dams,  and  ditches,  their  tangential 
water  wheel,  all  left  a  lesson  to  be  learned,  and  as  the  hydroelectric  engineers  of 
the  new  day  read  the  record  in  the  rocks  the  achievements  of  the  sturdy  men  of 
the  mountains  took  hold  of  them  and  inspired  the  vision  that  brought  about  the 
wonderful  developments  of  the  power  industry  that  have  made  California  the  envy 
of  the  world.  None  know  the  story  better  than  the  P.  G.  &  E.  This  company 
supplied  more  power  to  gold  mines  than  all  other  companies  in  the  State  combined. 
Never  an  engineer  goes  over  its  system  but  he  realizes  its  debt  to  the  old  miners. 
Ten  of  the  company's  twenty-eight  water  power  plants  were  originally  initiated  to 
provide  energy  for  mining  operations.  Nine  of  its  plants  were  installed  on  canals 
dug  to  supply  water  for  mines.  Out  of  that  same  hunt  for  gold  came  ten  of  the 
company's  reservoirs.  Blindly,  perhaps,  but  like  a  Titan,  the  old-time  miner  builded 
for  the  future.  Tonight  his  reservoirs,  feeding  power  plants  on  some  Sierra  slope, 
will  light  homes  hundreds  of  miles  away.  Some  of  his  canals,  blasted  out  of  the 
rocks  in  the  old  pack-train  days  of  the  'oO's,  still  wind  their  rugged  way  through 
twenty  miles  and  more  of  mountain  in  the  great  wheels  that  in  a  twinkling  create 
the  spark  that  spins  a  thousand  factory  wheels  and  makes  goods,  and  work  for 
multitudes,  and  cargoes  for  ships,  and  payrolls,  and  prosperity.  It  is  a  stirring  tale, 
a  tale  too  long  to  be  told  in  a  breath.  It  is  a  book,  a  book  not  yet  written  and  too 
vast  a  work  for  the  modest  chronicler.  The  miner  made  California,  and  it  is  still  his 
state,  for  the  age  of  electricity  has  but  sealed  his  title. — Cnlifnr-iiia's  Debt  to  the 
Miner.  P.  G.  rf  E.  Progress,  Vol.  I,  No.  S.  p.  2,  Jiay,  t92Ji. 
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the  water  power  value  increases,  the  latter  may  become  a  better 
source  of  revenue  than  mining  for  gold.  On  the  other  hand  the  lack 
of  new  discoveries  of  large  gold  fields  and  the  increasing  use  and 
actual  destructive  consumption  of  gold  in  the  arts  makes  this  unlikely 
for  many  years.  It  is  more  probable  that  the  purchasing  power  of 
gold  will  increase  owing  to  its  scarcity  than  decrease  owing  to  the 
utilization  of  paper  instead  of  coins.  The  use  of  paper  for  currency 
has  probably  reached  its  maximum. 

RELATION    OF  THIS   PLAN   TO  THE    PROPOSED    STATE    PLAN    OF 
WATER  CONSERVATION. 

State  Engineer  Paul  Bailey  called  attention  to  the  comprehensive 
scheme  that  his  depai-tment  is  evolving  to  conserve  and  utilize  to  the 
best  advantage  the  waters  of  the  state.  Several  bulletins*  of  valuable 
information  have  already  been  published  in  connection  with  that 
inquirj'. 

If  the  water  conservation  plan  is  adopted  by  the  state,  enormous 
reservoirs  would  be  constructed  which  would  be  able  to  accommodate 
the  expected  volume  of  hydraulic  mining  deln-is  without  its  occupying 
more  than  5  to  10  i)er  centum  of  the  water  capacity  of  the  reservoirs 
that  are  proposed.  Two  of  these  dam  sites  are  marked  on  the  map. 
viz,  those  at  Folsom  and  at  the  Narrows. 

It  is  to  be  hoped  that  this  com]n-ehensive  plan  for  conserving  the 
waters  of  the  state  will  be  adopted,  or  some  modification  of  it,  but  the 
expenditure  is  large,  and  it  may  have  to  wait  a  time  of  education  and 
campaigning  before  such  expenditure  will  be  sanctioned.  In  the 
meantime  hydraulic  debris  dams  can  be  built  for  a  relatively  small 
sum  of  money.  These  dams  would  sujiijlement  those  proposed  for 
water  conservation  and  would  in  no  way  conflict  with  them. 


•Bulletins  Xos.  5,  6,  7,  S,  9  unci   i:;. 
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GROWTH   AND  DECLINE  OF  HYDRAULIC  MINING. 

Hydraulic  mining  as  defined  by  the  state  and  federal  acts  "is  min- 
ing- by  the  means  of  the  application  of  water,  under  pressure,  through 
a  nozzle,  against  a  natural  bank,  thus  eroding  the  bank."  The 
mixture  of  gravel,  sand,  loam  and  water  runs  along  roekeuts  and 
sluices  that  eventually  discharge  on  lower  ground  leading  to  streams 
that  carry  the  material  away.  The  sluices  contain  rifHes  to  retain 
the  gold  that  settles  in  them.  Quicksilver  is  generally  placed  in  the 
riflfles  to  assist  in  catching  the  finer  particles  of  gold. 

This  method  of  mining  was  invented  in  California  in  185:1  The 
first  rigs  conducted  water  from  the  ditch  to  the  face  of  the  gravel 
bank  by  wooden  boxing  and  canvas  hose.  Tliese  were  soon  replaced 
by  iron  jnpes  which  withstood  considerable  pressure,  and  after  this 
improvement  the  gold  obtained  grew  by  leaps  and  bounds  until  the 
state  became  world  famous  for  this  class  of  mining.  The  scale  of 
work  reached  enormous  dimensions,  the  gravel  washed  by  this 
process  in  1880  being  estimated  as  46,025,391  cubic  yards,  which  is 
equivalent  to  a  jiiece  of  ground  one  mile  long,  one  mile  wide  and 
15  yards  deej).  All  tliis  was  washed  into  the  rivers  in  twelve  months. 
No  wonder  the  hydraulic  miner  soon  had  trouble  on  his  hands.  Such 
an  enormous  scale  of  hydraulieking  has  never  been  approached  in 
any  other  country.* 

ilr.  Waldemar  Lindgren,  in  his  classical  memoir  on  the  Gravels  of 
California'  reviewed  the  estimate  made  by  Gilbert-  and  by  the  State 
Engineer  and  by  engineers  of  the  Debris  Commission,  and  he  con- 
cluded d).  21)  that  the  nearest  approach  to  a  measure  of  the  gravels 
that  had  been  washed  into  tributaries  of  the  Sacramento  River  alone 
was  1,295,000,000  cubic  yards.  Most  of  this  was  washed  prior  to 
injunctions  such  as  the  famous  decision  by  Judge  Sawyer  in  1884. 
The  rate  of  work  quoted  for  the  year  1880  was  estimated  in  a  report 
presented  to  Congress  in  1882,  by  Lieut.  Col.  G.  li.  Jlendell.-' 

The  water  used  in  the  Sacramento  Basin  was  obtained  from  the 
returns  of  the  county  assessors,  and  this  information  was  supple- 
mented by  further  information  from  the  State  Engineer's  Depart- 
ment. Knowing  the  water  used  and  having  some  estimates  of  the 
amount  of  work  that  could  be  done  by  a  "miner's  inch"  of  water  as 
determined  by  surveys  and  measurements,  it  was  calculated  that  the 
total  yardage  moved  in  the  Sacramento  Basin  in  1880  was  38,610,926 
cubic  yards.  Similar  information  concerning  rivers  south  of  the 
American  gave  a  total  of  7,414,465  cubic  yards,  so  that  the  total  for 
the  northern  half  of  the  Grand  Valley  was  46,025,391  cubic  yards. 

*  For  a  more  detailed  history  of  this  trouble  and  Its  consequences,  see  pages  146 
ti)  1.52  of  a  report  entitled  Sacramento  Flood  Control  Project,  revised  plans  sub- 
mitted to  the  Reclamation  Board  by  W.  F.  McCIure,  State  Engineer,  February  10 
192.5,    (issued  1927). 

'The  Tertiary  Gravels  of  the  Sierra  Nevada  of  California,  by  Waldemar  Lindgren 
being  professional  paper  No.  73  of  the  United  States  Geologica'l  Survey. 

=Hydraulic  Mining  Debris  in  the  Sierra  Nevadas.  by  Grove  Karl  Gilbert  being 
professional  paper  No.    105   of  the  United    States  Geological   Survey. 

=Mining  Debris  in  California  Rivers,   Ex.   Doc.  No.   98,   47th  Congress,    1st  session 
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This  is  shown  in  the  followinji'  table  which  is  compiled  from  tables 
given  in  Lieut.  Col.  JMendell's  rejiort  (pp.  15  and  16)  : 


River 

Water  used, 
miner-inch-days 

Duty, 

cubic 

yards  per 

M.I.D. 

Gravel  moved 
cubic  yards 

833.250 
24.000 
1,259,363 
5,458,171 
1,117,082 
44,229 
1,914,500 

3'2 

3 

ZH 

3i2 

3 
3 

4;.2 

2,916.375 

Butte  Creek 

84,000 

4.407.770 

19,103,598 

3,351.246 

Dry  Creek  No.  2 

132.687 

American  River 

8,615.250 

Totals 

10,650,595 
3.384.370 

38,610,926 

7.414,465 

Grand  totals 

14,034,965 

46,025.391 

The  deposits  on  tlie  Fcatlier  River  are  dispersed  over  a  large  area, 
but  those  on  the  Yuba,  Bear  and  American  rivers  are  closer  together, 
making  a  district  that  was  one  of  considerable  activity.  All  the 
material  in  the  upper  j)art  of  the  table  was  eventually  discharged  into 
the  (Sacramento  River  and  its  tributaries  above  the  capital  city. 

The  immense  scale  of  these  o[)erations  caused  serious  silting  of  the 
river  channels  and  partial  blockage  of  streams  tributary  to  them,  so 
that  in  flood  times  much  damage  was  done  to  farm  lands  adjacent  to 
the  rivers.  In  eonsetiuence  there  were  many  actions  at  law  in  the 
state  courts  whicli  resulted  in  injunctions  against  the  mines. 
Immediately  prior  to  the  general  closing  of  hyclraulic  mining  the 
annual  yield  is  estimated  to  have  been  reduced  to  -iio, 300,000.^ 

Finally  the  decree  of  Judge  Sawyer  of  the  ITnited  States  Circuit 
Court  restrained  the  North  Bloomfield  ]\Iining  Company  from  dis- 
charging debris  into  the  streams.  This  was  in  1884.  The  court 
reserved  the  power  to  modify  or  sus])end  the  injunction  upon  the 
defendant's  showing  that  conditions  liad  been  so  changed  that  the 
discharge  of  debris  may  be  conducted  so  as  not  to  continue  the 
nuisance  complained  of.  Tliat  is  to  say,  hydraulic  raining  was  not 
declared  to  be  illegal,  but  the  discharge  of  debris  into  the  streams 
was  forbidden.  The  provision  of  a  dam  to  restrain  the  debris  might 
make  the  necessary  change  in  conditions  to  allow  mining  to  be 
resumed. 

'Sline  after  mine  was  closed  by  injunction  based  upon  this  decision, 
and  the  federal  legislation  passed  in  1893  (the  California  Debris  Com- 
mission Act,  or  Caminetti  Act)  embodied  the  principles  declared  by 
these  injunctions,  but  enacted  more  severe  iienalties  for  their  non- 
observance. 


Present  State  of  the  Lav 


The  present  state  of  the  law  is  that  hydraulic  mining  is  illegal  if 
carried  on  in  such  manner  that  it  injures  the  navigable  river  channels 
of  the  Sacramento  or  San  Joaquin  river  systems  or  the  lands  adjacent 
thereto ;  that  the  efficiency  of  a  dam  for  restraining  debris  so  that  it 


'See    Chas.    S.    Haley,    "The   Gold    Placers    of   California.' 
fornia  State  Mining  Bureau,  1923,  p.  16. 


Bulletin    No.    92,    Cali- 


GROWTH    AND   DECLINE    OP    HYDRAULIC    MINING. 


31 


shall  not  reach  these  ehainiels  is  subjeet  to  approval  by  the  Debris 
Coiimiission,  ami  a  periiiil  from  that  body  is  necessary  before  mining- 
may  be  started. 

Gold   Production   and  the   Effects  of   Litigation   and   Legislation. 

How  much  gold  was  obtained  from  hydraulic  operations  is  not 
known,  as  the  statistics  that  are  available  do  not  segregate  the  gold 
according  to  origin  or  method  of  production  until  the  year  1897. 
Much  gold  was  never  reported  and  considerable  sums  may  have  been 
exported  without  being  included  in  returns  given  by  the  mints, 
smelters,  or  express  companies,  to  whom  we  are  indebted  for  the  only 
statistics  of  early  .years  that  are  available.* 

Lieut.  Col.  Meiulell  in  his  report  of  1882  (Ex.  Doc.  98)  already 
f|uoted,  gives  a  very  complete  account  (pp.  22,  23)  of  all  data  that 
was  available,  and  shov,-s  that  from  1848  to  December,  1881,  the  value 
of  the  known  total  production  of  gold  from  all  sources  in  California 
was  $1.17H.()00,000.  :Mr.  Waldemar  Lindgren  in  Professional  Pai)er 
No.  73,  already  (pioted,  states  fp.  81)  that  the  production  ui)  to  tlie 
end  of  1909  aiuounted  to  between  $1,200,000,000  and  $1,500,000,000. 

Of  this  amount  he  considers  that  one-fifth  came  from  quartz  veins 
and  the  bulk  of  the  remainder  was  from  river  gravels  that  were  very 
rich  and  easily  washed.  The  gravels  that  were  higher  in  elevation 
and  re(iuired  hydraulic  methods  to  treat  them,  and  which  geologists 
speak  of  as  the  tertiary  gravels,  he  considers  produced  up  to  the  end 
of  1909  about  $300,000, 000.  A  reliable  estimate  cannot  be  made  for 
lack  of  data,  and  .Mr.  Lindgren  calls  this  tigure  of  his  a  "conservative 
guess".  The  gold  production  from  all  sources  for  1880  (including 
the  silver  value  that  it  contained)  was  $18,276,1(16,^  according  to 
.Mendell's  rejiort. 

Prof.  J.  D.  Whitney  in  his  Auriferous  (Jravels,  written  in  1879, 
savs  (p.  368)  :  "The  best  authorities  estimate  the  i)resent  yield  from 
this  source  (hydraulic)  at  from  $T2.000.000  to  $14,000,000,"^  (per 
annum). 

The  Miners'  Association  estimated  in  1881  that  the  annual  gold 
production  from  hvdraulic  mining  was  between  $11,000,000  and 
$13,000,000. 

John  Hays  Hammond,  writing  in  the  IX  Amuial  Report  of  the 
California  State  Mineralogist,  1899,  said  (p.  121):  "The  recent  sup- 
j)ression  of  hvdraulic  mining  bv  judicial  decisions  has  reduced  the 
annual  gold  product  of  California  by  at  least  $10,000,000     *     *     *" 

The  rapid  fall  in  production  from  hydraulic  mining  after  injunc- 
tion.s  began  to  be  issued  has  already  been  mentioned,  and  the  present 
production  averages  only  $122,114  (see  p.  12). 

*  Years  ago  Wells.  Fargo  &  Co.  offered  to  the  Mineral  Resources  Division  of  the 
U.  S.  Geological  Survey  all  the  receipts  tor  gold  bullion  shipped  through  their 
agency  from  tlie  beginning  of  gold  mining  in  California.  To  work  upon  this  mass  of 
paper  and  produce  therefrom  a  statement  of  yields  from  the  individual  mines  would 
have  required  a  staff  of  c'.erks  for  some  months.  Neither  the  Geological  Survey  nor 
the  State  Mineralogist  office  liad  funds  to  do  this  work  and  no  prospect  of  obtaining 
funds  for  it.  Tlie  papers  were  burned  to  get  rid  of  them  and  thus  perished  much 
valuable  data   on   the   gold  production   of  mines   in    California. 

'Estimated  by  .1.  J.  Valentine,  Supt.  Wells,  Fargo  &  Co..  see  Mendell's  Report, 
p.  23. 

^Auriferous  Gravels  of  the  Sierras.  Memoirs  of  the  Museum  of  Comparative 
Zoology   of   Harvard:    Contributions   to  American   Geology,   Vol.    I.   by   J.   D.   Whitney. 
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Benefits  That  Were  Intended  for  the  Hydraulic   Miner  in  the 
California  Debris  Commission  Act. 

The  California  Debris  -<'()iiiini.s.sinii  Aut  was  passed  not  only  to 
protect  farming-  lands  and  navigable  rivers,  but  was  also  intended  to 
assist  hydraulic  mining.  The  miners  expected  it  to  accomplish  great 
things  for  them.  It  provided  a  nonpolitical  body  of  army  engineers 
whose  duty  it  is  to  administer  the  act,  survey  the  rivers  for  dam 
sites,  erect  dams  when  money  was  appropriated  for  them,  and  study 
and  research  "'in  divising  a  nietliod  or  metliods  whereby  such  mining 
may  be  carried  on  as  aforesaid"  (Sec.  5). 

To  quote  section  25  of  this  act  in  i)art : 

"See.  25.  That  said  commis^^il)ll  *  *  *  is 
iTed.  wlieu  appropriations  are  made  Uierefor  1); 
siirli  |)oints  above  the  head  of  navisatioii  * 
imiioiiiiding  dams  and  sc'tflinx  nservoirs     *     *      *." 

The  act  further  provich's  the  rate  of  payiiu'ut  that  sIihII  be  made  for 
mining  beliind  sueli  restraining  chniis.  the  (leteruiiuatidn  being  made 
in  a  very  simple  and  direct  iiumner  ami  a1  hiw  cost  to  tlie  iiiin<'r.  To 
(juote  section  23  in  part : 

"Sec.  23.  *  *  *  tlio  individual,  nimpan.v  or  corporation  operating 
thereunder  worlving  an.y  mine  or  mines  by  hydraulic  process,  the  debris  from 
which  flows  into  or  is  iu  whole  or  in  part  restrained  by  such  dams  or  other 
works  erected  by  said  commission,  shall  pay  a  tax  of  three  per  centum  on  the 
gross  proceeds  of  his,  their,  or  its  mine  so  worked  ;     *      *     *" 

RESULT   OF   THE    PRESENT    INQUIRY, 
(travel    Deposits  That   May   Be   Benefited. 

Although  no  dams  have  been  built  by  the  Debris  Commission  as 
forecasted  by  this  act,  and  altliniigh  the  ju-oduction  for  1925  was  only 
$175,345  of  which  less  than  one-ludf  w;is  from  the  Grand  Valley,  there 
are  some  remarkably  iine  gravels  that  await  the  solution  of  the  ])resent 
difficulty — the  provision  of  efficient  debris  impounding  capacity  at 
low  cost. 

In  a  report  made  to  congress  by  the  United  States  Corps  of 
Engineers  in  1891  (Ex.  Doc.  267,  p.  86)  the  gravel  remaining  in  the 
Sacramento  Basin  and  workable  under  the  old  conditions  (i.e.,  with- 
out restrictions  as  to  dumping  tlie  debris)  was  estimated  as  518,- 
725,000  cubic  yards ;  and  a  much  larger  amount  if  long  tunnels  and 
ditches  were  constructed  to  give  access  to  ground  not  yet  available — 
viz,  1,508,875,000  cubic  yards,  which  is  more  than  the  amount  already 
washed. 

The  restraining  works  at  Da  guerre  Point  were  completed  in  1910 
but  no  moneys  have  been  appropriated  to  enable  the  commission  to 
build  dams  for  the  hydraulic  miner.  The  matter  has  lain  in  abeyance 
in  spite  of  official  reports  tliat  sucli  huge  quantities  of  gravel  are 
available,  therefore  this  report  deals  only  with  those  rivers  where 
work  formerly  proceeded  on  the  largest  scale,  and  where  water 
supplies  are  still  available,  viz :  tlie  ^liddle  and  South  Yubas,  Bear 
River,  and  the  North  and  Middle  American,  all  of  which  eventually 
discharge  into  the  Sacramento  River  above  Sacramento  City.  (See 
the  map  which  accompanies  this  report  and  shows  the  locations  of  tlie 
gravels  and  of  the  various  dams  proposed.) 
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The  most  important  reports  already  made  to  congress  are  Lieuten- 
ant-Colonel G.  n.  Mendell's  reports  of  1881  and  1882,*  also  the  report 
of  the  Board  of  Engineers,  made  in  1891.** 

The  first  two  deal  with  conditions  two  or  three  years  before  iu.junc- 
tions  were  issued,  and  the  last  one  reports  conditions  as  they  were  six 
years  afterwards.  With  these  as  a  starting  point  the  gravels  have 
been  visited,  and  conditions  that  aft'ect  them  have  been  reviewed. 

Preliminary  investigations  raised  the  hope  that  by  utilizing  these 
vitalizing  provisions  of  the  act,  that  is,  by  providing  dams,  hydraulic 
mining  might  be  revived  on  the  Yuba,  Bear,  and  American  rivers  to 
an  industry  of  considerable  size. 

Inspection  of  the  more  imjiortant  gravels  in  these  districts  for  the 
present  Hydraulic  ^Mining  Commission  showed  that  only  712,000,000 
cubic  yards  could  be  regarded  as  workable  under  the  changed  condi- 
tions. A  preliminary  estimate  of  this  amoiint  was  communicated  to 
the  Californa  Debris  Commission,  February  15,  lf)26,  and  was  as 
follows : 

Preliminary    Memorandum    of   Workable    Hydraulic    Gravels 
February   15,   1926,  According   to   River   Basins. 

Millions  of 
North   Fork  American:                                                                cubic  yards 
Iowa  Hill.  CJolcI  Run.   Yankee  Jim 115 

Above  Rice's  Br.  anil  N.  Folk  Br. 

Middle  Fork  American:  ■  ' 

Forest  Hill,   Michigan  Bluff  and  Todd's  Valle.v 30 

Above   Ruckachuoky    Canon. 

Bear  River,  with  Greenhorn  and  Steep  Hollow: 
r.ibertv  Hill  and   Dutch   Flat,   Little   York, 

Von   Bet,  Red   Dog,   Chalk  Bluff,  Hunts  Hill 4:1 

Altove  Van  Giesens  and  below  Greenhorn   Ck. 

South   Yuba: 

Alpha.   Omega,   Sailor  Flat,  Blue  Tent,  Relief  Hill. 

Above  Edwards  Br. 

N.     Bloomfleld,     Malakoff,     Lake     City,     N.     Columbia, 

Esperenre,    Fr.    Corral 415 

Above  Edwards   Br.   or  Jones  Ravine. 
Catch  fines  at  Narrows. 

Middle  Yuba: 

N.  San  Juan,  Birchville,  Badger  Hill,  Cherokee,  Moores 
Plat 109 

Above  Emory  Ford,  Freemans  Br.  &  Narrows. 

Total     712 

This  is  a  preliminary  statement  of  gravel  in  place  which  can  be  handled  by 
hydraulic  mining,  having  sufficient  grade  and  not  being  capped  heavily  by  volcanic 
material. 

ARTHUR  JARMAN. 
February  15,  1926. 
For   Mr.   Egenhoff,    California   Debris   Commission. 

To  mine  this  gravel  it  was  recommended  that  dams  would  be 
required  on  the  Middle  and  South  Yubas,  the  Bear,  and  the  Middle 
and  North  American  rivers,  in  positions  to  be  chosen  from  those 
si: own  on  the  accompanying  map.  Data  on  some  of  these  sites  w-erc 
already  available  and  the  California  Debris  Commission  sent  their 

'Known  as  Ex.  Doc.  No.  76,  46th  Congress,  3rd  Session,  ISSl,  and  E.v.  Doc.  No.  98, 
47th  Congress,  1st  Session,  1882. 

♦•Known  as  Ex.  Doc.  No.  267,  51st  Congress,  2nd  Session,  by  Lieut,  Col.  W.  H.  H. 
Renyaurd,  Major,   Thos.   H.  Handbury,  and  Major  H.  H.  Hencr. 
3—49846 
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survey  parties  in  the  field  to  survey  others.    Tlie  results  of  this  work 
have  already  been  recorded. 

Estimation    of    Probable    Rate   of   Working. 

Totals  for  20  years  are  given  in  Table  I  compiled  from  the  estimated 
rate  of  working  of  the  principal  gravels  on  each  river,  the  data  being 
given  at  the  end  of  the  report  for  each  river  in  turn.  The  yardage 
VForkable  at  each  mine  is  calculated  from  the  water  available.  Any 
increase  in  water  supplies  would  increase  the  production  beyond  that 
given  in  the  tables. 

The  rate  at  which  gravel  can  be  mined  depends  chiefly  upon 
volume  of  water  that  can  be  run  over  the  broken  bank  of  gravel  to 
carry  it  into  the  rockcuts  and  along  the  sluieeboxes.  Good  grade  in 
rockcuts  and  sluieeboxes  is  more  important  for  output  than  pressure 
at  the  nozzle,  because  it  is  the  amount  of  material  that  can  be  trans- 
ported out  of  the  pit  and  down  the  sluieeboxes  that  actually  deter- 
mines the  volume  that  can  be  mined.  A  bank  of  gravel  can  be  broken 
down  more  rapidly  than  the  gravel  can  be  washed  down  the  sluice- 
boxes.  Cemented  gravel  can  be  shaken  to  i)ieces  by  the  judicious  use 
of  powder  when  breaking  down  the  bank,  and  moderate  water  pres- 
sure will  give  sufficient  impetus  to  the  jets  to  carry  gravel  into 
the  cuts. 

Justification  of  a   Dam  for  Each   River  in  Turn. 

Considering  each  river  separately  we  have  at  least  one  large  gravel 
deposit  which  if  proven  to  be  profitable  under  the  proposed  conditions 
of  resuscitation  would  by  itself  justify  the  erection  of  a  dam  so  large 
that  it  would  also  serve  other  mines  on  that  river.  Judged  in  this 
way  we  may  say  that  a  dam  that  would  serve  the  principal  deposit 
for  20  years  would  serve  all  dei)osits  on  that  river  for  15  years,  or 
something  of  this  order,  each  case  having  to  be  worked  out  according 
to  the  deposits  and  the  conditions. 

This  method  of  treatment  has  been  followed,  the  "key"  deposit  on 
each  river  receiving  most  attention.  It  has  been  impossible  to  obtain 
data  required  for  the  smaller  mines  or  portions  of  gravels  to  enable 
re.asonabl.y  close  estimates  to  be  made,  but  ajiproximate  yardages 
were  calculated  for  ground  favorably  situated  so  that  no  mechanical 
difficulties  would  prevent  it  from  being  worked.  The  ground  con- 
sidered to  be  payable  has  been  restricted  to  ground  that  would  be 
leadilv  worked. 
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THE  YUBA   RIVER   POWER   COMPANY' 

725  Standard  Oil  Building.  San  Francisco.  California. 
January  2;i.  1927. 

fiydrauUc  Mining  Coniniis.siiin, 

Ferry  Building, 

San  Francisco.  California. 

Attention    Mr.   Arthur   Jarinan.    Secretary. 
("Sentlemen  : 

The  Yuba  River  Power  Company  is  the  owner  of  a  comprehensive  project  for  the 
development  of  the  water  resources  of  the  Y'uba  River  in  the  joint  interests  of  the 
power,  agricultural  and  hydraulic  mining  industries.  This  project  comprises  a  series 
of  power  plants  and  reservoirs  along  the  Yuba  River  and  its  North  and  Middle  forks. 
The  BuUards  Bar  unit  was  the  first  unit  contracted  under  this  project.  The  Y'uba 
River  Power  Company  has  purchased  certain  lands  for  its  various  units,  and  the 
Federal  Government  has  withdrawn  in  aid  of  the  project  the  Federal  lands  necessary. 
This  company  also  has  applications  before  tlie  Federal  Power  Commission  and  the 
Division  of  W^ater  Rights  of  the  State  of  California  for  the  water  and  power  rights 
liertaining  to  the  additional  units  in  the  complete  project. 

Your  Commission  is  interested  in  that  phase  of  our  development  program  covering 
the  storage  of  debris  from  the  operation  of  hydraulic  mines.  The  construction  of 
the  BuUards  Bar  Dam  has  provided  storage  space  for  debris  on  the  watershed  of 
the  North  Fork  of  the  Yuba  River.  Therefore,  so  far  as  the  Y'uba  is  concerned,  it 
i.>i  now  necessary  to  deal  only  with  the  South  and  Middle  forks.  This  problem  can 
be  solved  by  the  construction  of  The  Y'uba  River  Power  Company's  unit  at  the 
Narrows,  near  Smartsville.  on  the  main  river. 

At  present,  our  preliminary  cost  estimates  on  the  Narrows  unit  have  been  made 
without  actually  drilling  the  dam  site,  nor  have  final  figures  been  worked  out  as  to 
revenues  from  power  and  irrigation  and  debris  storage  space,  but  preliminary 
estimates  indicate  that  we  can  sell  outright  the  350,000,000  cubic  yards  of  debris 
storage  space  for  $1,500,000.  This  quantity  is  the  actual  cubical  contents  of  debris 
storage  space  estimated  to  be  available  at  the  Narrows  unit  with  a  dam  having  its 
crest  at  elevation  520  feet  above  mean  sea  level. 

In  the  meanwhile  we  will  place  at  the  disposal  of  the  Hydraulic  Mining  Com- 
mission and  the  California  Debris  Commission,  all  data  which  is  in  our  possession, 
and  cooperate  in  every  way  and  offer  all  facilities  for  such  further  investigation  of 
this  subject  as  are  considered  necessary.  We  consider  it  only  fair  that  in  return, 
ri.ny  engineering  data  required  by  either  of  the  Commissions  should  be  made  avail- 
able to  all  parties  conce!'ned. 

Very  truly  yours. 

THE    YUBA    RIVER   PO'^'TER   COMPANY. 
R.E.P;R.  (Sisnerl)      By  R.  E.  PHELAN.   President. 

Copy  to  California  Debris  Commission. 
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Address  Reply  to 
Secretary,  California 
Debris  Commission, 
S5  Second  St. 


WAR  DEPARTMENT 

California  Debris  Commission. 
San  Francisco,  California. 


Refer  to  File  Ko.   26761. 


Subject :  Preliminary  estimates  of  proposed  debris  dams. 


Mr.  Lloyd  L.  Root, 
State  Mineralogist, 
Ferry  Building, 
San  Francisco,  Calif. 


Dear  Sir: 

Inclosed    please    find    statement    you    have    requested    for    the    information    of    the 
California  Hydraulic  Mining  Commission. 

FOR  THE  CALIFORNIA  DEBRIS  COMMISSION  : 


Ver.v  truly  yours. 


1  Incl. 
(statement) 


(Signed)      C.  S.  RIDLEY. 
Major,  Corps  of  Engineers, 
Member  and  Secretary. 
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Estimates. 
Fnllowiiiji-  ;n-t>  prt'liiuiuary  estimates  made  uj)  from  data  available 
at  this  time.  The  storaiie  estimates  are  based  on  those  considered 
necessary  or  desirable  for  20  and  10  year  periods  of  mining  opera1:ions 
respectively  and  the  assnmjjtion  is  made  that  the  debris  will  .stand  on 
an  average  slope  of  15  feet  to  the  mile. 

Twenty  Year  Period. 

i;iicr                                                 fiite                                Stnraiie.  cu.  yds.  Cost 

Middle  Yuba__ Kreemans    .51.000.000  $1,1.50,000 

South  Yuba Xortons 70,000,00f»  3,000,000 

South  Yuba .Tones  Bar 20.000.000  745,000 

Bear Lower  Bear 21.0<X>.000  310,000 

North  Fork  American Owl  Creek 41,(X)0,00I>  935,000 

Middle  Fork  American Mammoth  Bar 22.000,000  125,000 


Totals 225.000,000  $6.3.55,000 

Ten  Year  Period. 

River                                                  Site                                Storage,  cu.  yds.  Cost 

Middle  Yuba Freemans    20.000,000  $545,000 

South  Yviba Nortons   35.000.000  1.4.50.000 

South  Yuba .Tones  Bar l?,.00O,(:Mt(>  420,000 

Bcar_        Lower  Bear ll.OOO.WX)  195,000 

Xortli  Fork  .Vmerican J__()\vl  Creek 21.000.000  470,000 

Midillr  l-'oik  American Mammoth   Bar 11.000.000  100.000 


Tnlals 117.000,000         .$3.1SO,OO0 

The  estimates  for  Freemans,  Xortons,  and  -Tones  IJar  sites  are 
based  on  surveys  made  under  direction  of  the  California  Debris  ("om- 
mission  during  the  past  year  and  are  comi)lete  except  that  no  sub- 
surface exjiloration  has  been  made  of  the  dam  sites.  The  estimate 
for  the  Lower  Bear  site  is  based  on  a  combination  of  three  surveys: 
One  by  U.  S.  CTCological  Survey  in  cooperation  with  the  State  of 
California,  one  by  the  California  Debris  Commission  in  190.5,  and  one 
by  the  California  Debris  Commission  in  1924-2.5.  It  is  believed  to  be 
reasonably  close  for  preliminary  estimates,  but  if  construction  work 
is  contemjilated,  further  check  surveys  should  be  made.  No  sub- 
surface exi)loration  was  made  at  the  dam  site.  The  estimates  for  the 
Owl  Creek  site  are  based  so  far  as  the  reservoir  is  concerned  on  data 
collected  during  the  past  year  under  the  direction  of  the  California 
Debris  Commission.  The  reservoir  site  was  taken  from  a  private 
survey.  No  substirface  exploration  was  made  at  the  dam  site.  The 
estimates  for  the  I\Iammoth  Bar  site  are  based  on  two  surveys:  One 
of  the  area  covered  by  the  reservoir  made  in  1912  by  the  V.  S.  Geo- 
logical Survey  in  cooperation  with  the  California  State  Water  Com- 
mission and  published  on  a  scale  of  2  inches  equals  1  mile;  and  the 
other  of  the  reservoir  site  on  a  sketch  map  made  under  direction  of 
Major  W.  H.  Heuer.  The  nature  of  these  data  of  course  makes  the 
above  estimate  of  cost  for  this  site  only  a  rough  approximation  and 
if  construction  work  is  contemplated  additional  surveys  are  necessary. 
No  subsurface  exploration  has  been  made  at  the  dam  site. 

It  will  be  noted  therefore  that  borings  are  required  at  all  of  the  tlam 
sites  before  final  estimates  can  be  made  or  indeed  before  final 
decision  can  be  made  as  to  the  practicability  of  dam  construction  at 
these  sites.  In  addition  to  this  further  surveys  are  needed  at  the 
Lower  Bear  and  Mammoth  Bar  .sites. 


GRAVELS  OF  THE  NORTH  FORK 
OF  THE  AMERICAN  RIVER 
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NORTH    FORK    OF   THE    AMERICAN    RIVER. 

Estimates  of  Gravels  on   North   Fork  of  the  American   Rivei — Quantities   in 
Millions  of  Cubic  Yards. 


Whitney 

Mendell 

Board  of 
Engineers 

U.  S.  G.  S. 

This  report 

(Pettee) 

(Larson) 
Ex.  Doc.  No.  98 

(Turner) 
Ex.  Doc.  No.  267 

(Lindgrcn) 
Prof.  Paper  73 

(Jarman) 

1879 

1881 

1891 

1911 

1!>26 

Gold  Run 

86  to  123 
23  to  24 

f             18.48 
1  21 

onOSacresonly 
6.38 
7.26 
4.06 
1  62 

5.08 

46.0 
on  555  acres 

[  28.7  to  30.0 

J 

92 

75 

Bird's  Flat 

8 

Roach  Hill  and  Independence  Hill- 

1 

Over  12 

1 

No  estimate 

[             19  36 
J 

No  estimate 
No  estimate 
No  estimate 
No  estimate 

1 

Mayflower 

12.0 
5.8 
0  5 

, 

Smith's  Point 

Georgia  Hill 

Lost  Camp  (Blue  Canon) 

f 

10   claimed 

*Doiibtful  whether  this 


Rate  of  Work   Expected  on    North   Fork  of  the  American   River  and   Production 
for    First   Twenty    Years. 


Mine  or  district 

M.I.D. 
available 

Duty 

Per  annum 

For  first  twenty  years 

Yardage 

Yield 

Yardage 

Yield 

Iowa  Hill 

1 

'r       150,000 

250,000 

4 
2 

600.000 

500,000 

Doubtful 
50,000 

S42,0D0 

70.000  to 

95,000 

if  these  woul 

7,.500 

12,000,000 

10,000,000 

d  be  worked 

1.000,000 

S840.000 

Gold  Run..-. 

1,650,000 

Lost  Camn  Mine  at  Blue  Canon 

Park  and  Brown  Mine 

150,000 

400,000    -_. 

1,150,000 

S1I9,500  to 
5144,500 

23,000,000 

$2,640,000 

$132,000 

1 

•Purchased,  quantity  variable. 

Tn  1880  the  total  water  used  on  the  three  TorkB  of  the  American  River  was  1,914,500  M.I.D.,  with  a 
this  gave  an  annua!  yardage  of  8,fil5,2*:0-    The  duty  would  be  lower  than  4^2  because  the  gravel  at  Gold 
and  bottom  gravel,  all  top  stuff  having  been  removed. 


HYDR-ill.IC    MINING   COMMISSION. 


Gold  Run. 


North   Fork   of  the   American    River. 

The  Gold  Run  gravels  are  the  key  to  the  ca.se  for  the  North  American 
River.  The  deposit  extends  from  Indiana  Hill  on  the  south  to  Dutch 
Flat  on  the  north,  a  distance  of  four  miles.  The  width  of  the  gravel 
varies  from  600  to  1000  yards  and  averages  over  one-half  mile.  More 
than  half  of  this  ground  is  on  the  south  side  of  the  ridge  along  which 
run.s  the  railroad.  Most  of  this  is  under  one  ownership,  having  been 
consolidated  in  1911.  and  would  be  economically  worked  in  conse- 
quence. It  is  on  the  .south  or  American  River  side  of  the  ridge  that 
separates  the  North  Fork  American  from  the  Bear  River.  The  length 
of  channel  is  4053  yards;  this  ha.s  an  area  of  1,401,180  square  yards 
leaving  out  of  accoiuit  gravel  too  far  to  one  side  or  too  high  on  rims 
to  bf  wfirr);  while  attackiiiir 


STEWART  GRAVEL  MINE  AT  GOLi)  Rl."X. 

View  looking  north,  showing  the  pit  of  the  mine  with  the  slate  bedrock 
exposed  and  the  rock  cuts  in  it.  The  extension  of  this  pit  by  future  hydraulic 
work  will  create  a  reservoir  useful  for  water  conservation  and  the  development 
of  power.  Debris  will  be  restrained  by  a  dam  on  the  North  Fork  of  the  American 
River. 


Starting  at  the  .south  end  of  this  ground,  at  Indiana  Hill,  the  bed- 
rock has  been  wa.shed  clean  for  about  330  yards  along  the  channel, 
then  there  is  a  body  of  bottom  gravel  40  to  60  yards  deep  occupying 
the  channel  for  220  yards  this  has  been  tunneled  and  drifted.  Imme- 
diately north  of  this  gravel  is  the  old  Indiana  Hill  pit :  the  bedrock 
here  was  washed  clean  for  550  yards  along  the  channel  and  for  a  width 
of  700  yards.  In  both  pits  the  bedrock  slate  is  very  gently  dished, 
being  the  floor  of  a  glacier.     Banks  of  gravel  were  left  on  the  sides 
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or  rims  of  this  channel  and  under  them  tlie  rock  rises  sharply.  At  the 
north  end  of  Indiana  Hill  pit  the  gravel  has  been  drifted;  the  mam 
tnnnel  wa.s  driven  'i.'iS  yards  along  the  channel,  most  of  it  at  a  few 
feet  above  bedrock.  Tlii.s  makes  1633  yards  of  channel  explored  by 
drifting  or  exposed  by  liydraulicking. 

U])  to  this  place  on  the  channel  the  amount  of  gravel  is  calcnlable 
and  is  27,436,000  cubic  yards,  the  deptli  of  gravel  being  known  from 
surface  snrvev  and  from  the  known  bedrock  positions.  It  is  2420 
vards  from  this  point  to  the  railroad  or  north  end ;  the  gravel  surface 
is  known  but  bedrock  is  not  exposed  again  until  Dutch  Flat  is  reached, 
when  it  is  found  to  have  risen  about  100  feet  in  4  miles  of  channel. 
There  are  no  surface  indications  of  faulting.  This  section  of  gravel 
therefore  has  bedrock  with  a  grade  of  about  25  feet  per  mile  and 
similar  to  that  exjiosed  by  workings  in  the  south  end  as  already 
described.  As  the  gravel  is  wider  here,  it  is  expected  that  the  bed- 
rock will  be  flatter  than  before,  as  is  usual  in  these  gravels  of  the 
Sierra.  Knowing  the  elevation  of  the  gravel  surface  and  deducing 
the  position  of  the  bedrock  in  this  manner,  we  have  depths  of  gravel 
in  the  center  of  the  channel  from  66  to  SO  yards.* 

As  these  depths  are  applied  to  calculate  the  yardage  for  a  consid- 
erable length  of  channel  (2420  yards)  and  an  area  of  895,400  square 
yards,  I  have  a.ssumed  as  a  factor  of  safety  that  the  bedrock  is  dished 
or  curved  instead  of  almost  flat. 

If  the  bedrock  were  horizontal  right  across,  the  cross-section  would 
be  rectangnlar  and  we  should  have  62,672,000  cubic  yards  but  willi 
tlie  channel  of  curved  cross-section  we  obtain  about  47,500,000.  Add 
this  to  our  i)revions  figure  of  27,436,000  and  we  have  the  total  of 
api>roximately  75,000,000  cubic  yards  as  the  gravel  available  and 
workable  if  gold  contents  are  satisfactory. 

The  Table  on  page  41  gives  other  estimates  for  the  puri)ose  of 
comparison. 

Values  in  the  Gold   Run   Gravels. 

In  the  absence  of  sampling  by  i)rospecting  shafts  or  other  oiienings 
in  the  unworked  gravels,  it  is  necessary  to  use  what  past  records  are 
available.  Ihifortunately  these  are  only  of  a  fragmentary  nature  due 
to  the  fact  that  Mr.  Jas.  D.  Stewart's  library  and  papers  were  burned 
when  his  residence  was  destroyed  by  fire  at  Auburn,  in  1916. 

The  top  gravel  washed  in  early  times  has  gone,  being  washed  off 
along  the  whole  length  of  the  channel  excei)t  for  the  narrow  strip 
under  the  railroad  and  highway,  and  some  rim  gravel  out  on  the 
sides,  that  is  not  included  in  this  estimate. 

The  old  accounts  of  this  top  gravel  must  be  considered  as  they  are 
apt  to  be  quoted,  though  they  do  not  represent  the  deeper  gravel  that 
remains. 

Whitney,  p.  147,  records  the  following  estimate  made  by  W.  H. 
Pettee  in  1879.  between  the  railway  and  the  southern  end  an  area  of 
427  acres  had  been  worked  and  his  measurements  showed  43,000,000 
cubic  yards  were  washed  off.  Returns  from  the  banking  house  of 
:Messrs  Moore  and  Miner  at  Gold  Run,  from  I\Iarch,  1865,  to  October, 
1870,  showed  bullion  shipped  s1il,385,280.55.     Much  gold  was  known 


•These  depths  were  ascertained  by   Mr.  J.   D.   Stewart  by  surveys. 


44  HVDKArLIC    illXINC    COMMISSION. 

to  be  sliipped  by  other  routes  and  he  ssiimed  $615,000  of  gold  sold 
elsewhere,  giving  a  total  of  $2,000,000  approximately,  which  gives 
a  value  of  4.65  cents  per  cubic  yard.    This  was  mostly  top  gravel. 

He  remarks  that  this  amount  of  gold  per  cubic  yard  falls  much 
below  the  estimates  of  miners  and  claim  owners. 

E.  Call  Brown,  consulting  engineer  of  Los  Angeles,  reports  that 
between  1856  and  ]S82,  five  properties  in  this  district  bought  an 
aggregate  of  10,000  miner's  inches  of  water  per  daj'  at  50  cents  per 
24-hour  inch* 

Ross  E.  Brown,**  in  1867  reports  that  these  mines  ])aid  $1,000  per 
day  for  9000  miner's  inches  (or  11  cents  per  miner's  inch).  Raymond, 
in  the  same  series,  1875,  p.  102,  says  the  water  rates  in  this  district  are 
12i  cents  per  incli  per  24  hours.  It  does  not  seem  likely  that  old  time 
miners  were  washing  5-eent  gravel  with  such  exjiensive  water,  even 
though  the  surface  gravel  at  Gold  Run  liad  the  reputation  of  being 
very  easy  to  wash. 

Waldemar  Lindgren  (Prof.  Paper  No.  73,  p.  45)  says  "the  yield  per 
cubic  yard  of  hydraulic  gravel  is  said  to  be  11  cents."  Lindgren  is 
cautious  in  all  his  statements,  and  though  he  gives  this  value  in  a 
tentative  manner,  he  does  not  even  mention  the  lower  figures  given 
by  Pettee.  It  may  be  that  this  gravel,  very  close  to  surface,  was  low 
in  value,  as  at  Bloomfield  and  Columbia  Hill  or  North  Columbia. 
Lindgren  says  84,000,000***  cubic  yards  had  been  washed  away.  This 
is  41,000,000  more  than  Pettee 's  estimate,  so  that  the  gravel  then  being 
washed  would  be  deejter  and  richer. 

Mv.  Jas.  D.  Stewart  worked  at  Gold  Run  as  a  youth  and  later 
acquired  control  of  this  property.  His  father  was  superintendent  of 
Gold  Run  for  years.  He  says  that  large  quantities  of  gold  were 
shipped  direct  to  the  mint  or  to  Selby  smelter  to  obtain  full  value 
for  it. 

Tlu-  top  gravel  lias  been  waslied  off  this  deposit  tor  a  depth  of  40 
to  80  yards,  this  latter  being  tlie  lieiglit  of  tlie  ridge  of  gravel  left  to 
carry  the  railroad  and  highway.  Near  this  bank  in  1905  and  1906 
some  twenty  Chinese  washed  some  fallen  gravel.  They  paid  $10,000 
gold  for  the  lease,  also  paid  $5,400  for  water  to  wash  it  and  were 
well  satisfied  with  the  results  obtained.  From  a  consideration  of  the 
water  used  and  its  probably  duty,  Mr.  Stewart  estimated  that  this 
gravel  yielded  20  cents  per  cubic  yard. 

Value  of   Undrifted    Hydraulic   Bottom   Gravel    (Cemented)    at   Gold   Run. 

The  following  is  tlie  account  of  a  gold  bar  obtained  from  work  in 
June  and  July,  1908,  on  a  bank  of  gravel  80  feet  high  that  Jiad  not 
been  drifted.    This  is  the  only  bulk  sample  that  we  have  record  of. 

Date:   August,    190S— Weight    of    bar    3257.91    oz.      Value    $04,564.81.      Gold 

fineness  902. 
Obtained  from  15  liead  boxes   and   undcrc-urrent.     T!ie  lower  boxes   were  not 

cleaned  up. 
Height  of  bank  :   SO  feet. 

Water  used  :  2000  miner's  inches  at  450  feet  head. 
Duration  of  run  :   CO  days  of  24(  hours  each. 
35  men  employed. 

*  I  have  not  been  able  to  find  anv  direct  confirmation  of  thi.s  statement. 
'•  Resources  of  the  United  States  West  of  the  Rockies.  18G7,  p.  fill. 
**•  Tliis  is  proljably  a  quotation  of  Turner's  estimate  (see  tlie  Table  on  pasc  41). 
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I'owdei-  used :  5500  kegs  of  25  lbs.  each. 

Dynamite  used:  7500  lbs.  of  40%. 

237,400  cubic  yards  of  gravel  wasliod   by   iic 

surveyor. 
This  is  equal  to  27.2  cents  per  cubic  yard. 
Ilutv  of  the  iiiiiipr's  inch  1.9S  ciil)ie  .\;u(ls. 


it   of   the  bank   by 


Value  of   Drift  Gravel   of  Bottom   Ground   at   Gold    Run. 

Driftiiig  operations  in  1906  gave  values  .shown  by  the  following 
table.  Each  car  held  about  16  cubic  feet  of  gravel  which  would  be 
equivalent  to  about  27  cubic  feet  or  one  cubic  yard  of  gravel  in  place, 
as  the  boulders  were  stacked  behind  in  the  working  places. 


Da(c 

Quantity 

Production 

Dollars 

per 

cubic  yard 

Remarks 

301  cars 
207  cars 
129  cars 
393  cars 
472  cars 
122  cars 
165  cars 

Sl,595  81 

504  00 

120  50 

1,590  71 

1.933  00 

355  00 

1,293  92 

$5  30 
2  43 
0  94 
4  06 
4  10 
2  91 
7  85 

Drifting  above  bedrock. 

Going  nortb. 

Half  of  this  was  on  bedrock. 

Feb.,  1907_ 

1,788  cars 

57,392  94 

Average  $4.13  per  car  or  per  cubic  yard  of  gravel  in  place. 

The  above  data  enables  us  to  obtain  some  idea  of  the  value  of  the 
gravel  hydraidieked  immediately  above  the  bottom  drifting  gravel. 
Tlie  drifts  would  be  about  2  yards  in  lieiglit,  so  we  calculate  as  follows : 


Calculation : 

80  yards  of  gravel  at  27.2  cents 2176  cents 

2  yards  drifted  at  413  cents 826  cents 

78   yaiils  hydraulic  Kr.'ivel  ^N.iuld  carry 1350  cents 

This  is  at  the  rate  of  17.3  cents  per  cubic  yard. 

From  the  .1600  foot  tunnel  4375  cubic  yards  were  taken  that 
yielded  $9,578.60  or  .$2.24  per  cubic  yard ;  over  half  of  this  material 
was  two  to  seven  feet  abo\-e  bedrock.  Tliis  is  from  ground  that  will 
later  be  hydraulicked. 

The  following  particulars  are  given  by  Mr.  Stewart  from  his  personal  recollection 
or  from  notes :  The  Cement  Mills  Company  mined  80,000  cubic  yards  ot  gravel  by 
drifting  under  Indiana  Hill  at  the  south  end  of  the  i.roperty  and  it  yielded  $750,000 
which  is  over  $9  per  cubic  vard.  The  General  'Ihoin,!-  rii'  ■  i  Alme  on  Indiana  Hill 
produced  $150,000  from  17,100  cubic  yards  of  iirn.  I  m;  ..     liiig;  this  Is  over  $8 

per  cubic  yard.     These  returns  are  interesting  Imi    ili-       i      ,i  travel  at  the  south 

end  of  the  property  and  therefore  away  from  tlH'  ilin  .  li-i,  ,  i    luinr,-  woi-k. 

The  Indiana  Hill  Placer  iline  was  one  of  over  twenty  that  were 
working  in  the  big  pit  mentioned  on  p.  42.  Mint  returns  for  three 
seasons  show  the  following  figures  for  this  one  mine: 

1876 $  24,091.68 

1877 19,636..35 

1878 9.3,784.96 

1879 14,712.91    — thi.s  last  figure  was  for  the 

January  clean-up  only. 

Total      $152,225,90 
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Value  of  Gravel  Remaining  to  Be  Hydraulicked. 

Summarizing  the  foregoing  .statements:  Tlie  first  gravel  washed 
was  light  surface  material  and  Pettee  estimated  it  at  4.65  cents  per 
cubic  yard;  this  has  all  gone.  The  next  40,000,000  cubic  yards  is 
reputed  to  have  been  11-cent  material  as  already  quoted.  The 
cemented  gravel  below  this  may  be  up  to  80  feet  thick  and  carry  17.3 
cents  per  cubic  yard,  with  drifting  gravel  below  that  carrying  $2  to 
$4  per  cubic  yard,  if  it  has  not  already  been  drifted. 

Question:  To  what  extent  are  we  justified  in  applying  these  values 
to  the  gravel  remaining?  They  ap])ly  to  tlie  ■27,43(),000  cubic  yards 
remaining  on  the  southern  part  of  the  property,  that  being  where  this 
hydraulic  and  drift  work  was  done.  This  yardage  at  from  11  to  17 
cents  witliout  counting  undrifted  bottom  gravel  that  would  raise  the 
retiu-ns  above  17  cents  constitutes  a  very  fine  mine.  Bej'ond  this,  at 
the  northern  end,  work  sto])pcd  for  lack  of  grade,  tunnels  being 
recjuired  fi-om  Canon  Creek  at  tlie  lower  end  to  give  grade.  These 
lunuels  ai'e  now  available  because  of  the  consolidation  of  the  proper- 
ties into  one,  and  would  suffice  to  worlv  a  large  area,  but  an  additional 
tunnel  would  be  required  for  tlie  extreme  north  end.  This  north  end, 
tstiinated  to  contain  47,600,000  cubic  yards,  should  pay  well  uiuUt 
the  new  conditions  as  tliere  has  been  no  drifting  done  on  it.  The  only 
v.ay  to  tell  whether  there  will  be  more  or  less  gold  tlian  at  tlie  south 
end  is  to  work  it  or  put  down  trial  shafts  for  sampling  tests. 

.Storage  is  required  and  is  justified  for  whatever  amount  can  be 
worked  in  twenty  years  or  the  period  considered.  The  first  27,000,- 
000  should  yield  from  11  cents  to  17  cents  per  cubic  yard  and  the 
remainder  should  exceed  these  values  as  no  drifting  has  been  done 
ill  that  area. 

Water   Available   and    Rate   of  Work    Expected. 

I '[ion  this  will  depend  the  storage  required  for  the  first  twenty 
years.  The  amount  expected  to  be  mined  in  other  deposits  on  tlie 
same  river  must  be  considered  also. 

1600  miner's  inches  from  Rattlesnake  Ditcli,  giving  400 
feet  of  pressure  head. 

This  flow  is  maintained  for  five  to  seven  months,  the  water 
coming  from  Canon  Creek  through  5  miles  of  ditcli. 

Total  water  for  5  montlis  each  of  26  jiiping  days=1600x.5x26=208,- 
000  M.  I.   D. 

Total  water  for  7  months  each  of  2H  i)iping  chiys= 1600x7x26=291,- 
200  M  I.  D. 

Average:  250,000  M.  I.  D.  for  the  season. 

To  work  this  property  to  the  best  advantage  a  larger  su])iily  of 
water  siiould  be  cleveloiied  for  a  longer  season. 

The  upper  gravels  at  Gold  Run  gave  high  duty  per  miner's  inch, 
the  middle  gravel  is  slightly  cemented  but  crumbles  readily  when  the 
l)ank  falls  or  is  shaken  by  powder  blasts,  and  the  bottom  gravel  is 
iiiore  strongly  cemented.  We,  therefore,  cannot  use  a  high  duty  in 
calculating  yardage  expected  to  be  moved. 

The  duty  of  1.98  already  recorded  was  from  bottom  gravel  that 
v/as  cemented  and  required  crumbling  by  blasting.     There  is  some 
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boulderv  material  that  would  give  a  lower  dutj%  but  there  is  also 
medium  gravel  that  would  give  a  higher  duty.  An  average  of  2  may 
be  expected  and  has  been  used  for  the  purpose  of  this  estimate; 
250.000x2=500.000. 

Gold  Output  Expected. 

The  bottom  gravel  that  has  been  drifted  would  yield  17  cents  and 
if  undrifted.  up  to  27  cents. 

The  middle  gravel  would  equal  the  general  estimate  of  11  cents, 
mentioned  by  Lindgren. 

The  mean  of  11  and  17  is  14  cents  and  the  mean  of  11  and  27  is  19 
cents  and  at  these  figures  500,000  cubic  yards  would  produce  from 
$70,000  to  $95,000  for  the  season.  Drifting  has  proceeded  along  the 
channel  as  described,  but  not  always  on  bedrock,  and  brea.sting  ha.s 
not  been  carried  right  across  the  channel.  The  returns  in  undrifted 
ground  mav  exceed  19  cents. 

In  20  vears  10.000.000  cubic  vards  could  be  worked  with  the  present 
water  supply  and  produce  .$1,400,000  to  $1,900,000.  In  the  table  a 
mean  figure  of  $1,650,000  has  been  used. 

Tlie  development  of  additional  water  will  enable  this  output  to  be 
exceeded  without  difficulty.  Tliere  is  jilenty  of  gravel  workable  with 
the  jiresent  tunnels. 

Other   Mines  on  the   North    Fork   of  the   American    River. 
IiAVA   IIlLL. 

The  ground  ui)on  which  the  town  stands  is  a  narrow  ridge,  the 
gravel  having  been  washed  away  from  it  on  both  sides.  It  is  unlikely 
that  the  houses  at  Iowa  Hill  would  be  removed  to  enable  gravel  to 
be  worked  as  mo.st  of  them  are  occupied.* 

There  are  some  banks  of  gravel  left  without  lava  cover,  but  in 
many  places  the  work  proceeded  up  to  and  under  heavy  thicknesses 
of  barren  volcanic  material.  These  places  would  be  unlikely  to  be 
profitable  under  present  conditions. 

At  Independence  Hill  the  face  of  the  gravel  bank  on  the  north  side 
shows  a  large  trough  that  has  been  filled  with  andesite  and  tuffs. 
Roach  Hill  was  worked  until  the  cover  of  andesite  was  very  thick. 
On  the  south  bank  of  Indian  Creek  there  is  a  succession  of  hydraulic 
pits  that  form  an  almost  continuous  coa.stline  for  a  length  of  two 
miles.  In  some  places  these  pits  do  not  go  far  into  the  bank  but  at 
the  ilorning  Star  claim  work  was  stopped  by  the  thickness  of  the 
cover;  drifting  then  proceeded  for  years  and  in  1S99**  connected  with 
drifts  from  mines  at  "Wisconsin  Hill  3000  yards  away.  There,  from 
pits  of  the  Gleason.  and  the  Waterhouse  and  Dorn  or  Big  Dipjier.  a 
very  large  amount  of  gravel  was  removed,  but  a  large  amount  of  bot- 
tom gravel  was  left  at  the  latter  mine.  These  banks  show  a  readily 
washed  gravel,  with  no  lava  capping,  there  being  over  12.000,000 
cubic  yards  readily  available  in  the  immediate  vicinity  of  the  pits. 
As  drifting  operations  have  i)roved  that  this  gravel  passed  through  to 
the  Morninw  Star  side  it  should  be  workable  with  profit  until  the  lava 


»  Many  of  these  old  mining  towns  were  built  upon  good  gravel,  sometimes  on  the 
best  part  of  it,  right  in  the  center  of  the  channel  :  Iowa  Hill.  Little  York,  St.  Louis, 
Wisconsin  Hill,   Michigan   Bluff.  Dutch  Flat.   Relief  Hill.  Omega,  You  Bet. 

**  Lindgren.  p.  149. 
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cover  beccfTiies  too  thick,  and  this  figure  may  be  exceeded.  Previous 
returns  show  5  to  7  cents  per  cubic  yard  but  good  jjrofit  was  made 
because  of  the  high  duty  per  ciibic  yard. 

lu  the  tabh^  Iowa  Hill  and  "Wi.seonsin  Hill  together  are  credited 
with  20,000,000  cubic  yards  of  workable  gravel  that  should  pay.  If 
a  dam  be  provided  upon  the  North  Fork  American  River  at  Owl 
Creek  or  some  lower  position  these  deposits  would  be  worked  because 
thei'e  is  no  large  power  or  irrigation  pro.jeet  using  the  water.  Most 
of  it  is  still  available  for  mining. 

Mr.  I.  E.  Rose,  part  owner  of  the  McGeachin  Placer  Mining  Com- 
pany (owning  the  Big  Dipjier  Mine)  surveyed  this  property  in  1915 
to  determine  the  hvdraulic  gravel  available.  He  estimated  that  7,000,- 
000  to  8,000,000  cubic  yards  had  been  washed  away  and  32,000,000 
could  be  washed  without  trouble  from  overburden,  and  another 
6,000,000  with  overburden,  making  38,000,000  in  all.  He  estimated 
that  it  would  contain  12  cents  ])er  cubic  yard.  The  Gleason  Mine 
adjoining  it  has  had  about  25,000,000  cubic  yards  washed  away  and 
would  yield  another  5,000.000.  Previous  operations  here  yielded  about 
15  cents  per  ciibic  yard. 

In  1880  the  mines  at  Iowa  Hill  used  over  133,000  M.  1.  D.  Very  little 
water  has  been  taken  up  for  power  and  a  larger  amount  could  be 
developed  for  mining.  The  bottom  gravel  is  partly  cemented  but 
would  give  a  duty  of  2,  and  the  npper  gravels  a  very  much  higher 
duty.  In  the  IX  Report  of  the  California  State  Mineralogist,  Mr. 
John  Hays  Hammond  reported  the  duty  obtained  at  the  Hobson  mine 
as  24  cubic  yards  per  M.  I.  D.  using  12  inches  grade  for  a  12  ft.  box. 
Cemented  gravel  gave  a  duty  of  10.  At  Wisconsin  Hill  using  the  same 
grade  in  the  sluices  a  duty  of  10  was  obtained,  and  3  on  cemented 
gravel. 

Probable   Yardage  and   Yield   for  the   Season. 

Calculating  on  1000  miner's  inches  for  a  season  of  150  days  and 
an  intermediate  duty  of  4  we  sluiuld  obtain  a  season's  yardage  of 
150,000x4=600,000  cubic  yards.  The  district  as  a  whole  should 
readily  attain  this. 

The  second  report  of  the  State  ^Mineralogist  (1882)  gives  the  yield 
from  some  of  these  gravels  in  some  Notes  on  Hydraulic  ilining  by  E. 
W.  Robinson,  page  170. 

The  Morning  Star  ]\Iine  gave  37  cents  per  miner's  inch  and  moved 
5.61  cubic  yards  per  miner's  inch.  This  is  equivalent  to  5.6  cents  per 
cubic  j^ard. 

The  Orion  yielded  50  cents  per  miner's  inch  and  moved  10.19  yards, 
which  is  eciuivalent  to  about  5  cents  per  cubic  yard  of  gravel. 

The  Sailor's  Union  Hydraulic  Mine  yielded  10.7  cents  per  cubic 
;/ard  and  the  Vaugh  claim  34  cents  (Whitney  p.  117).  In  most  cases 
there  is  no  reliable  record  of  the  values.  It  is  probable  that  the  yield 
would  be  much  greater  than  5  to  7  cents,  as  the  Big  Dipper  was  not 
worked  to  bedrock  at  that  time. 

The  Lost  Camp  Mine  in  Blue  Canon  would  be  benefited  by  a  dam 
in  the  North  Fork  American  River.  It  was  worked  in  1916,  using 
water  p^^rchased  from  the  Pacific  Gas  and  Electric  Company  at  10 
cents  per  M.   I.  D.    (see   Mines   and  Mineral  Resources   of  Placer 
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County,  California  State  Mining  Bureau,  Dec.  1916,  p.  106).  The 
Park  and  Brown  iline  would  also  work  on  this  river  u.sing  water  from 
Deep  Creek,  (see  the  same  report,  p.  107). 

Forest  Hill. 

In  Lieut.  Col.  .Alendell's  report  of  1881,  Ex.  Doe.  98,  p.  109,  Andrew 
Larson,  giving-  an  estimate  for  Forest  Ilill,  northern  i)art,  says:  "This 
part  ^vas  most  diffieult  to  estimate  because  it  is  all  covered  witli  lava, 
excepting  a  veiy  small  space,  and  the  hydraulic  working  depends 
upon  liow  far  the  lava  material  keeps  soft;  when  it  gets  to  be  rocky 
or  hard  the  hydraulic  mining  is  finished.  He  allowed  a  possible  19,- 
."60,000  cubic  "yards." 

The  1891  report  of  the  Board  of  Engineers  (Ex.  Doc.  No.  267,  p.  85) 
(stimated  that  6,000,000  cubic  yards  are  available,  and  with  tunnels 
12.()()().(l()()  niiglit  bf  developed.  For  Smith's  Point  and  Yankee  Jim's, 
;^.UI)0.()00  to  5,800,000.  These  mines  on  the  north  side  of  the  Forest 
Hill  Ridge  discharge  into  Shirttail  Canon,  which  joins  the  North 
Fork  American  above  the  site  most  favored  for  building  a  dam. 
rnfortunately  there  is  little  likelihood  of  liydraulic  work  on  this  side 
of  tlie  ridge,  although  previous  re]3orts  say  that  there  would  be  some. 

Yankee  Jim  deposits  are  finished ;  Georgia  Hill  on  the  other  side  of 
Devil's  Canon  has  been  worked  inwards  until  one-lialf  of  the  bank 
shows  andesite  capping  as  thick  as  the  gravel,  and  the  cover  on  the 
other  half  will  increase  rapidly.  Nevertheless,  residents  of  Forest 
Hill  expect  hydraulic  work  to  be  done  here.  Smith's  Point,  east  of 
Yankee  Jim's,  shows  two  spurs  of  gravel  that  would  be  easily  washed 
in  continuance  of  old  work,  but  this  is  not  where  values  seem  to  have 
been  high.  The  greater  part  of  the  hydraulic  work  was  carried  on 
along  tlie  run  of  a  well  defined  channel  until  the  andesite  cover  was 
very  thick.  This  is  shown  in  two  pits.  At  the  Mayflower  a  lot  of 
shallow  hydraulicking  was  done,  large  areas  of  top  gravel  were 
removed  until  a  layer  of  tuff  was  met  that  seemed  to  form  a  good 
substitute  for  bedrock  for  washing  operations.  A  large  pit  was  thus 
formed  round  the  site  of  the  Mayflower  shaft  and  also  in  other  places. 

1  have  not  counted  on  any  yardage  from  these  places,  but  if  work 
started  the  debris  produced  would  be  accommodated  by  a  dam  on 
the  North  Fork  American  River  at  the  Owl  Creek  site  on  the  North 
Fork  site. 

Forest  Hill  was  carefully  surveyed  and  reported  upon  by  Ross  E. 
l'>rowne  in  1890,  see  X  Report  of  the  California  State  ilineralogist, 
and  by  John  Hays  Hammond  in  1889,  see  IX  Report  of  California 
State  ^Mineralogist,  p.  105. 

An  excellent  map  of  the  district  v,-as  published  with  that  Report, 
likewise  one  of  the  Iowa  Hill  field. 

Forest  HiU  is  essentially  a  drift  mining  district.  Its  mines  have 
been  rich,  and  the  map  shows  mining  claims  at  the  old  town  on  the 
south  side  of  the  ridge  below  the  jn-esent  town,  narrower  than  those 
on  any  other  field.  The  ability  to  liydraulic  for  a  while  to  uncover 
the  bedrock  and  determine  the  run  of  the  channel  maj'  be  of  great 
assistance  to  subsequent  drifting.  This  makes  it  simpler  to  determine 
where  bedrock  tunnels  should  be  started  in  order  to  arrive  under  the 
center  of  the  channel  and  have  enougli  grade. 
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Ijost  Camp. 

This  mine  in  Blue  Canon  was  not  insi)ected.  It  has  been  worked 
with  water  bought  from  the  Pacific  Cas  &  Electric  Company's  ditch 
at  10  cents  per  M.  I.  D.* 

10,000,000  cubic  yards  are  claimed  to  be  available.  Debris  is 
restrained  by  a  wire  basket  fill  dam.  To  pay  when  worked  in  the 
above  manner,  the  contents  probably  average  15  ecnt.s  per  cubic  yard. 

Annual  yardage  would  dejiend  upon  water  available  over  aud 
above  the  needs  of  the  Pacific,  Gas  and  Electric  Company. 

50,000  cubic  yards  at  15  cents=$7,500. 

In  20  years  the  output  would  exceed  $150,000,  probably  by  a  large 
amount,  dependent  chiefly  on  water  available. 

*.See  also  Mines  and  Minerals  of  Placer  County,  California  State  Mining  Bureau, 
Dec,   1S16,  p.   107. 
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Name  of  report .  _ 

Whitney 

Mendell 

Board  of 
Engineers 

U.  S.  G.  S. 

This  report 

Engineer 

(Pettee) 

(Larson) 
Ex.  Doc.  No.  98 

(Turner) 
Ex.Doc.  No.  267 

(Lindgren) 
Prof  Paper  73 

(Jarman) 

1879 

1881 

1891 

1911 

1926 

No  estimate 
No  estimate 
No  estimate 
No  estimate 

No  estimate 
No, estimate 
No  estimate 

No  estimate 
No  estimate 
No  estimate 
No  estimate 

No  estimate 
No  estimate 
No  estimate 

No  estimate 

24.5 
5.5 
5.0 

Over  15 

Dardanelles  and  Baltimore 

Todd's  Valley  and  Spring  Garden- 

No  estimate 
No  estimate 

Over  3 
Nil 

23.1 

No  estimate 

Over  .3 

58.1 

Over  21 

Rate  of  Work  Expected  on  the  Middle  American  River  and  Production  for  the  First  Twenty  Years. 


Mine 

M.I.D. 
available 

Duty 

Per  annum 

Twenty  years 

Yardage 

Yield 

Yardage 

Yield 

Forest  Hill,  South  Side: 

110,000 
40,000 

72,000 
Not  estimated 

4 
2 

2 

440,000 
80,000 

144.000 

$44,000 
10,400 

12,960 

8,800,000 
1,600,000 

2,880,000 

1880,000 

Ballimnreand  Dardanelles 

Michigan  Bluff; 

BiB  Gun     . 

208,000 
259,200 

SagfHill 

Totals 

222,000 

664,000 

$67,360 

13,280,000 

$1,347,200 

Middle   Fork   of  the   American    River. 

Michigan  Bluff. 

The  Big  Gun.  In  this  district  there  is  the  Big  Gun  mine  with  400 
miner's  inclies  available.  For  a  season  of  180  da.ys  this  gives  72,000 
M.  I.  D.  One  bank  of  gravel  liere  contains  over  2.000,000  cubic  yards. 
There  is  also  the  site  of  the  old  town  which  was  built  on  gravel.  Only 
the  bottom  gravel  is  cemented  and  the  duty  obtainable  would  be  2  or 
more.  This  mine  is  mentioned  in  Ex.  Doc.  267,  p.  93,  as  difficult  to 
work  (the  reasons  are  not  given)  and  as  having  been  sold  to  satisfy 
judgments.  Nevertheless  it  is  still  fitted  up  to  work  (1926)  and  nego- 
tiations are  under  way  for  working  it  again.  The  yield  of  the  gravel 
IS  not  recorded,  and  it  has  been  assumed  as  9  cents  per  cubic  yard. 
The  ground  falls  rapidly  to  the  river  so  that  grade  would  not  be 
difficult  to  obtain. 

Keokuk  Point,  about  1  mile  west  of  this  has  been  completely 
worked  off  and  the  bedrock  cleaned. 

Sage  Hill,  two  miles  to  the  west  shows  gravel  on  several  i)oints  or 
spurs  jutting  out  into  the  canyon  of  Birds  Valley.  These  de])osits  are 
irregulai'  and  so  much  overgrown  that  no  estimate  of  quantities  was 
possible.    Some  hydraulic  prospecting  was  being  carried  on. 
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South  Side  of  Forest  Hili.. 

Klines  on  the  south  side  of  Foi-gst  Hill  dl'aiii  into  thp  ^liddle  Ameri- 
can Rivpi*. 

Baltimore  and  Dardanelles.  At  the  Dardanelles  there  is  a  hank  of 
gravel  left  l)ecanse  tlu-  reservoir  was  ahove  it.  To  the  east  of  this  the 
Baltimore  has  a  point  on  which  there  is  estimated  to  he  at  least  2,000,- 
000  cubic  yards.  The  Dardanelles  formerly  yielded  13  cents  per  cubic 
yard.*  This  gravel  is  cemented  but  would  wash  readily  at  a  duty  of 
2  after  blasting.  48,600  M.  I.  D.  were  used  in  1880."  ^luch  more 
would  be  available  if  the  ditches  were  cleared. 

The  Paragon  Mine  at  Bath  falso  called  the  Breece  and  Wheeler) 
<-ould  easily  be  fitted  for  work  and  has  two  ditches,  the  Tod's  Valley 
or  Pond  ditch  with  (500  miner's  inches  from  Volcano  Canon  and  the 
Breece  and  "Wheeler  Ditch  with  1500  miner's  inches  from  Eldorado 
Canon;  113,500  'M.  I.  D.  from  these  streams  were  used  on  this  side  of 
Forest  Hill  in  1880.  Xo  water  has  been  taken  for  other  purposes  on 
this  ridge,  and  more  water  would  be  available  as  the  mines  on  the 
north  side  of  Forest  Hill  would  not  be  using  it,  but  the  ditches  would 
need  clearing.  From  187-1  to  1879  this  mine  was  worked  by  hydraulic 
method  only  and  produced  .$243,075.87  from  which  dividends  were 
paid  amounting  to  $119,670.14.  This  yield  of  gold  equalled  $2.54  per 
miner's  inch  of  water  tised,  a  high  return  (see  Ex.  Doc.  No.  98,  p. 
24).  The  IX  Report  of  the  California  State  Mineralogist  records  that 
a  bank  of  gravel  70  feet  high  gave  74.2  cents  per  cubic  yard  124,000 
yards  yielding  $92,000.00.  Another  bank  71  feet  high  gave  78  cents 
l<er  cubic  yard,  22,275  yards  yielding  $17,387.78. 

Wlien  hydraulic  work  was  stopped,  this  mine  was  drifted  at  the 
bottom  or  Blue  Lead  and  also  on  a  richer  pay  streak  called  the  Para- 
gon 160  feet  above  bedrock  and  a  third  streak  called  the  Orono ;  from 
these  it  gave  regular  returns. 

As  a  result  of  this  drifting,  future  hydraulic  results  would  be  lower. 
The  bottom  gravel  contains  many  large  boulders,  some  being  granite. 
The  ordinary  gravel  contains  pebbles  stained  green  with  chlorite, 
which  the  miners  say  is  a  very  favorable  indication  for  gold. 

Above  the  gravel  there  is  a  cover  of  tuffs  and  then  andesite.  This 
would  reduce  the  returns,  but  the  andesite  has  been  eroded  so  that  the 
amount  of  cover  would  not  increase  much  for  100  yards  of  work 
behind  the  jiresent  bank.  Gravel  miners  consider  this  mine  is  rich, 
but  the  barren  cover  must  be  moved.  AVhen  drifting  had  been  car- 
ried on  for  3850  feet,  a  barren  channel  filled  with  volcanic  material 
was  encountered  (Whitney  p.  94).  Drifting  was  done  over  a  width 
of  200  to  300  feet  and  the  trough  was  stated  to  be  4000  feet  wide. 

About  15,000,000  cubic  yards  could  be  worked  without  trouble 
from  the  andesite  cover.  The  yield  is  difficult  to  forecast.  In  many 
districts  the  old  miners  piped  away  the  overburden  and  ligliter  top 
gravel  and  got  rid  of  it  as  fast  as  possible.  Having  done  this  they 
prepared  to  pipe  the  "gravel"  and  if  they  estimated  the  quantity  of 
gravel  piped  or  the  returns  from  a  bank  it  was  usually  "pay  gravel" 
that  they  considered.     Top  stuff'  was  only  cover  or  surface  material, 

•Ex.  Doc.  No.  9S,  p.   23. 
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not  worthy  of  consideration.  A  bank  of  70  feet  carrying  76  cents 
per  cubic  yard,  covered  with  100  feet  of  light  gravel  probably  15-cent 
material,  and  200  feet  of  barren  tuffs  and  andesite  which  the  bank  now 
shows  would  average  18  cents  per  cubic  yard  for  the  whole  bank. 
Ten  cents  has  been  used  for  this  calculation  because  the  large  amount 
of  drifting  that  has  been  done  would  reduce  the  former  values  con- 
siderably. 

Assuming  the  ditches  to  have  half  capacity  there  would  be  1000 
miner's  inches,  and  a  season  of  180  davs  would  give  180.000  M.  I.  D. 
In  1880  there  were  113.000  M.  I.  D.  used  in  this  district.  110.000  M. 
1.  D.  has  been  assumed  and  a  duty  of  -l  (there  is  plenty  of  grade  and 
V  of  the  bank  is  ea.sy  to  moveV 

The  season's  work  would  be : 

110.000x4=440.000  cubic  yards, 
and  the  vield  would  be : 
440.b00xl0c=$44.000. 

The  production  of  this  mine  when  hydra ulicked  was  about  $55,000 
per  annum^. 
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Estrmales  of  Gravels  on  Bear  River  'Including  Greenhorn  and  Steephollow  —Quantities  i 


MendeU 
Bt.  Doc.  98 

Board  of 

Engineers 

Et.  Doc.  267 

U.  S.  G.  S. 
Prof.  Paper  73 

(Pettee) 

(Larson) 

(Turner) 

(Lindgren) 

(.Jarman) 

1879 

1881 

1891 

1911 

1926 

Lowell  Bin 

None 
1,645.600 

NU 

8,500,000 

605,000 
484,000 

9,680,000 

4,840,000 

(SaUorFIat) 

4,840,000 

1,200,000 
6,000.000  to 

10.000,000 

litwrty  Hill 

16,000,000 

Hmorc  Hill  and  Nary  Red . 

Ovcr4.50O.00O 

Du  Idi  Flat: 

Polar  Star  Channel 
Gold  Hun  Channel 

Chrintmaa  Hill 

No  estimate 

No  estimate 
No  estimate 

30,000,000  to 
36,000,000 

I,.500.000 
1.600.000 

30.000,000 
75,000,000 

4.000.000 
to  5,200.000 
90,000,000 

1,000,000  to 

6.000,000 

Much  less  than 
90,000,000 

4,710,000 

17,286,000 

to  34,573,000 

Little  Yort- . 

Over  3  000  000 

You  Bet  (including  Red  Dog. 
Nevada.  Niece  and  Wests. 
Rmwn  Hilll 

100.000,000 
1  Nearly  finished 

f           20,000,000 

Challt  Rliiff 

Buckeye  Hill 

2,420,000 
16,262,400 

484.000 

Quaker  Hill . 

J         140,000,000 

Ploasant  Hill 

58.080 

Wolf  Creek  Basin 

ioo.ooo'to 

500,000 

49,819,080 

121,100,000  to 
227.000,000 

Over  32,940,000 

Rate  of  Work  Expected 

on  Bear  River  and  Production  for  First  Twenty  Years. 

MJ.D. 
available 

Duty 

.\nnual 

Twenty  years 

Yardage 

Y-ield 

Yardage 

Yield 

Lowell  Hill  and  Liberty  Hill . 
Foss 

273,000 
30,000 
75,000 

2 
2 

1 

330,000  to 

525.000 
60,000 

1.50.000 

63,000  to 

94.500 
5.400 

22..500 

7,000,000  to 
10.500,000 
1,200.000 

3,000.000 

t 

11,400,000 
2,160,000 

1.260,000  to 
1.890,000 
108,000 

450,000 

Little  York  and  Christmas 
Hill 

Elmore  Hill  Dutch  Flat,  Polar 
Star,  .Southern  Cross,  Jc- 

■iou  Bet,  Browns  Hill,  Wal- 
loupa.   Red   Dog,   Nevada 
Hydraulic 

570,000 
108,000 

85.300 
16.200 

1,710,000 
324,000 

Hunt's  Hill,  Quakers  Hill 

34.000 

2 

Totals 

760,000 

1,238,000  to 
1,413.000 

192.600  to 

224.100 

24,760,000  to 
28,260,000 

3.852,000  to 

4.482.000 

1.325.500 

S208,330 

26,510.000 

$4,167,000 

1 

■Purchased  from  P.  G.  E.  Co.  ditch  or  developed  from  other  sources. 

tOutput  not  calculable  until  water  a\-ailabie  is  known. 

In  1880  the  total  water  used  for  hydraulic  mining  on  Bear  River  was  1.117,082  M.I.D.  which  was  estimated  to  have 
duty  of  3,  giving  an  annual  yardage  of  3.351.246.  There  was  a  large  volume  of  top  gravel  in  this,  the  jield  from  which 
would  be  low. 
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BEAR    RIVER. 

LinKirrv  Hill  and  Lowell  Hill. 
A  channel  fnmi  Lnwcll  Hill  run.s  throiigli  Liberty  Hill,  crosses  Bear 
River  to  Elmore  Hill,  then  erosses  Little  Bear  Creek  to  the  Polar  Star 
Pit  and  thenee  joins  tlie  main  channel  at  Dutch  Flat.  The  g-ravel  is 
readily  traced  over  this  country.  Ai  Lowell  Hill  much  drifting-  has 
been  done  and  some  hydraulic  work. 

Swamp  Axgel  Mine. 
Some  in-eparations  were  made  to  hydraulic  in  1921  and  1923  but 
the  .small  concrete  dam  built  for  this  purpose  became  filletl  with  tail- 
ings brought  down  by  freshets. 

Foss  Mine. 
Preparations  are  under  way  for  hydraulic  work.    The  owners  claim 
to  have  a  large  yardage  on  this  channel  and  propose  to  u.se  30,000 
M.  L  D.  per  season  at  the  commencement  of  hydraulic  work.     The 
mine  was  not  visited. 

Liberty  Hill  Mine. 

Liberty  Hill  is  southwest  of  this  and  has  been  worked  from  time  to 
time  since  injunctions  obliged  the  miner  to  provide  dams.  There  is 
a  log  crib  and  rock  till  dam  beloAv  Little  Bear  Creek  on  the  Bear  River 
which  is  used  by  this  mine.  A  report  by  P.  D.  Burt  made  in  1916 
estimated  that  8,000,000  cubic  yards  was  available  that  should  yield 
16  cents  per  cubic  yard. 

Reporting  in  1925,  L.  A.  Decoto  estimated  the  gravel  as  averaging 
19  cents  per  cubic  yard,  the  top  gravel  giving  a  duty  of  2  and  the 
bottom  a  duty  of  one-fourth  yard  per  miner's  inch.  The  top  material 
is  ea.sy  to  move  and  should  do  better  than  this,  but  the  bottom  gravel 
is  often  so  cemented  that  it  must  be  shattered  by  powder  before 
attacking  it  by  water.  Various  estimates  have  been  made  of  the 
quantity  of  gravel  that  remains.  The  owner  of  the  Liberty  Hill  iOne 
estimated  4,500,000  cubic  yards  on  his  ground  alone. 

Ex.  Doc.  267,  p.  85  estimates  6,000,000  to  10,000,000  cubic  yards. 
Liudgren  quotes  16,000,000  as  remaining.  The  bank  is  only  40  to 
80  feet  high  and  about  600  feet  width  of  channel  is  worked.  This 
would  mean  4,000,000  cubic  yards  in  the  next  1000  yards  of  channel. 

The  gravel  appears  to  be  continuous  to  Lowell  Hill,  a  distance  of 
about  4000  yards,  all  covered  by  timber.  Six  shafts  put  down  near 
the  rim  to  determine  the  width  of  pay  channel  are  reported  by  Sir.  W. 
;\Iaguire  to  have  averaged  14  cents  per  cubic  yard..  Three  shafts  were 
sunk  ahead  of  the  pit  to  determine  the  continuation  of  the  channel 
and  its  values.    Two  have  since  been  worked  out. 

The  owner  of  the  mine  (Mr.  W.  ]\Iaguire  of  Nevada  City)  submitted 
figures  showing  that  the  mining  of  1,200,000  cubic  yards  of  gravel 
produced  $210,000  between  the  years  1896  and  1915.  This  is  at  the 
rate  of  18.3  cents  i)er  cubic  yard.  The  last  work  was  in  the  season 
]  920-1921  when  W.  S.  Bliss  washed  131,049  cubic  yards  of  top  gravel 
for  a  return  of  $18,192.81  and  the  glacial  gravel  underlying  it  was 
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;;fterwards  blasted  aud  i)ii)ed,  21,500  cubic  yards  giving  a  return  of 
$17,526.61.  These  quantities  of  gravel  were  determined  by  survey  by 
^Ir.  I'reu.  This  is  at  the  rate  of  13.88  cents  for  top  gravel  and  81.5 
cents  for  bottom  gravel,  and  23.4  cents  average  for  the  vi'hole  bank. 

Rate  of  Work  Possible. 

2000  ]\I.  I.  of  water  are  available  for  a  season  of  about  150  days  and 
after  tliat  500  il.  1.  for  another  100  days. 

150x2000=300,000  M.  I.  D. 
100  X    500=  50.000  :\I.  I.  D. 


Total 350,000  M.  I.  D. 

At  a  duty  of  1  to  li  cubic  yards  per  il.  I.  D.  this  gives  350,000  to 
525,000  cubic  yards  of  gravel  for  the  season.  At  18  cents  per  cubic 
yard  this  would  yield  from  $63,000  to  $94,500. 

Dutch  Flat. 

The  channel  from  Liberty  Plill  crosses  Bear  River  to  Elmore  Hill 
and  Xary  Red.*  At  the  latter  place  hydraulic  work  has  proceeded  in 
several  pits,  the  light  surface  gravel  has  been  washed  off,  find  some  of 
the  heavy  gravel  below  it,  exposing  slate  bedrock.  The  bank  has  been 
drifted.  At  Elmore  Hill  only  the  light  upper  gravel  has  been  washed 
off.  This  hill  is  a  direct  continuation  of  the  channel  which  can  be 
seen  to  cross  Bear  River  from  Liberty  Hill ;  from  Elmore  Hill  it 
crosses  Little  Bear  River  and  is  seen  on  the  opposite  bank  in  the 
Polar  Star  Pit  and  so  it  pa.sses  on  to  Dutch  Flat.  All  this  area  on  the 
Dutch  Flat  Side  (or  south  side)  of  Bear  River  would  have  to  purchase 
water  unless  some  new  source  of  supply  could  be  dcA-eloped. 

This  fact  coupled  with  the  heavy  nature  of  the  bottom  gravel  and 
its  cemented  character  makes  future  oiierations  doubtful. 

PoLAH  Star. 

This  mine  worked  down  to  bedrock,  as  did  the  Southern  Cross  in 
one  of  its  pits.  The  bottom  gravel  is  (iO  to  90  feet  thick  and  is  glacial, 
"ivitli  large  boulders  and  strongly  cemented  near  the  bedrock.  Some 
of  the  boulders  are  over  10  feet  in  diameter.  Figures  given  by  W.  H. 
Pettee  showed  that  the  top  gravel  yielded  11  cents,  (Whitney  p.  425). 
W.  Nichols  who  owned  and  operated  the  Polar  Star  and  Southern 
Cross  up  to  and  during  the  trouble  with  injunctions,  figures  that  this 
gravel  yielded  25  cents  after  having  been  drifted,  the  bottom  portion 
yielding  40  cents. 

The  water  used  in  the  last  work  done  here  was  purchased  from  the 
Pacific  Gas  and  Electric  Company's  ditch  and  cost  10  cents  per 
M.  I.  D.  It  is  an  open  question  whether  this  heavy  bouldery  cemented 
gravel  would  pay  to  work  under  iiresent  day  conditions  with  water  at 
this  price.  When  washing  heavy  material  the  water  duty  is  low% 
and   after  blasting  the   cemented  gravel,   an  economical  method  of 


•Nary  Red  means  no  red,  the  gravel  being  characterized  by  "white  quartz  which  is 
now  shipped  to  brickworks  and  sometimes  to  smelters  as  a  pure  silica  flux,  about 
9S%  SiO 


GRAVELS    OF    THE   BEAR    RIVER.  63 

liMndliiiy-  lii'Hvy  Ixuildci-s  wniilil  he  iviinirrd.  Tlic  mine  should  be 
credited  witli  stiiekinj;-  tliis  lieavy  iiiHterial  \u  the  iiiiiie  jiir  if  a  charge 
per  eidiie  yjird  is  iiia(h'  for  iiii]Hiiiiidiiijr  (h'bi-is. 

Southern  Cross  and  Pranklix. 
The  Southern  Cross  iline  exhibits  heavy  glacial  gravel  in  one  pit 
where  worked  to  bedrock.  Elsewhere  on  this  mine  and  in  the  Frank- 
lin, the  old  miners  washed  the  lighter  top  gravel  and  left  the  heavy 
cemented  bottom  gravel.  There  is  some  of  this  lighter  gravel  avail- 
able here,  and  in  ad.ioining  ground. 

DuTt'H  Flat. 

After  this  Liberty  Hill  channel  runs  past  the  town  of  Dutch  Flat. 
it  .joins  the  main  Blue  Lead,  a  little  south  of  the  town.  The  Blue 
Lead  or  big  channel  comes  from  Gold  Run,  crosses  the  railway  and 
swings  to  the  west  past  the  town,  crosses  the  Bear  River,  passing  on  to 
Little  York.  Prom  here  it  crosses  Steep  Hollow,  passes  on  to  You 
Bet,  and  Red  Dog,  then  crosses  the  Greenhorn  and  continues  througii 
Hunts  Hill  and  Quaker  Hill.  All  these  gravels  eventually  find  their 
way  down  Bear  River  if  hydraulicked. 

ilost  of  the  top  gravel  has  been  washed  off  at  Dutch  Plat;  Lind- 
gren  (writing  in  1911)  says,  90,000,000  cubic  yards  of  it  and  Turner 
(in  1891)  iu^Doe.  267  says  105,000,000  cubic  yards. 

The  area  of  gravel  exposed  is  large.  To  estimate  the  yardage 
remaining,  the  central  portion  or  main  run  of  the  channel  was  calcu- 
lated and  found  to  have  an  area  of  approximately  647,100  square 
yards,  omitting  some  rim  ground,  and  the  area  that  the  town 
oeeu])ies. 

According  to  the  jxisitions  of  bedrock  exposed  by  shafts  and 
drifts,  tlie  depth  of  gravel  on  this  area  A'aries  from  130  feet  in  the 
Southerii  Cro.ss  Pit  to  200  feet  on  the  main  run  of  the  Blue  Lead,  and 
is  supposed  to  be  250  feet  or  more  at  the  railroad.  Prom  tliis  I 
calculate  that  34,573,000  cubic  yards  of  gravel  remain.  Information 
concerning  the  ])osition  of  bedrock  is  meagre  however,  and  some 
factor  of  safety  is  desirable.  There  is  no  evidence  of  faulting  on  the 
Blue  Lead  and  the  worst  that  could  happen  would  be  for  the  shape 
of  channel  to  change  from  the  flat  contour  that  it  exhibits  near  Bear 
River  and  at  Gold  Run,  and  assume  a  steeply  sloping  V  shape.  This 
is  unlikely,  but  the  effect  would  be  to  halve  the  quantity  and  give 
only  17.286.000  cubic  yards.  I  therefore  conclude  tliat  there  is  from 
17.000,000  to  34,000,000  cubic  yards  of  gravel  on  this  ground. 

These  figures  show  that  there  is  a  problem  worthy  of  attack,  viz : — 
the  beneficiation  of  this  large  volume  of  gravel. 

Information  concerning  its  gold  contents  between  Dutch  Plat  and 
the  railroad  is  meagre,  but  Lindgren  (p.  144)  says  all  this  ground 
was  drifted.  Whether  it  can  be  worked  at  a  profit  cannot  be  told 
witliout  further  information.  Tliere  is,  however,  a  large  amount  of 
top  gravel  that  would  be  easv  to  wash.  In  the  table  of  available 
gravel,  17,286,000  to  34,573.000  of  bottom  gravel  at  Dutch  Flat  is 
included  tentatively. 
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'"  Christmas  Hill  and  Little  York. 

Christmas  Hill  is  a  foiitiiniatioii  of  the  Little  York  gravel.  It  is 
also  known  as  the  Baltimore  Plaeer.  The  gravel  is  small  and  easily 
washed  giving  a  duty  of  4  t(i  .')  cubic  yards  per  miner's  inch.  It  is 
reputed  to  j'ield  9  to  10  cents  per  cubic  yard  giving  .$200  per  day 
regularly  when  working  with  500  miner's  inches.  An  entry  in  tlie 
old  accounts*  showed  that  two  montlis  work  in  IMarcli  and  ^lay  1S77 
produced  $7,984.86  when  using  500  M.  T.  from  Bear  River  ditch.  The 
yardage  moved  would  be  a|)i)r()ximately : 

500  X  4|  X  2  months  x  26  days  per  month  =  11,700  cubic  yards. 
The  yield  is  therefore  equivalent  to  about  6.8  cents  per  cubic  yard. 

The  gravel  remaining  on  the  top  bank  contains  440,000  cubic  yards 
bv  survey,  and  there  is  a  lower  bank  not  surveyed. 

"  In  the  1881  Report  (Ex.  Doc.  98,  p.  108)  the  gravel  for  these  areas 
was  given  as  1,089,000  cubic  yards. 

In  the  1891  Report  (Ex.  Doc.  267,  p.  85)  Little  York  is  credited 
with  1,600,000  and  Christmas  Hill  with  1,500,000.  a  total  of  3,100,- 
000  cubic  yards.  The  owner  claims  a  much  larger  amount  than  this 
on  Little  Y'ork  alone.  There  is  the  gravel  occupied  by  the  ruins  of  the 
old  town,  and  this  bank  continues  down  the  side  of  the  channel.  The 
bottom  gravel  is  cemented,  jiarticularly  the  lower  20  feet.  The  top 
grovel  is  said  to  carry  8  to  10  cents  and  the  cemented  bottom  gravel 
20  cents. 

Little  Y^ork. 

This  company's  patent  of  1872  included  the  Liberty  Hill.  Christ- 
mas Hill  and  Little  Y''ork  mines. 

The  following  bullion  figures  were  taken  by  me  from  bullion 
certificates  and  accounts  of  the  old  Little  Y^ork  Water  and  Mining 
Comj)any,  in  the  possession  of  Mr.  W.  Maguire  of  Nevada  City. 

April  21,  1873,  to  April,  1874,  and  then  to  Sept., 

1874,  certificates,  totalled $96,228.81 

Sept.,  1874,  to  Dec,  1875— certificates  totalled—     71,191.78 


Total  from  April,  1S73.  to  Dec,  1875 $167,420.59 

The  new  company  transferred  its  office  to  San  Francisco,  330  Pine    i 
Street,  and  all  records  there  were  burned  in  the  fire  of  1906.  i 

I 

Water   Rights.  .  | 

1400  M.  I.  for  6  months,  there  being  about  26  piping  days  in  the 
month.  The  yardage  treated  for  the  season  with  a  duty  of  2  yards 
per  JI.  I.  D.  would  be : 

1400  X  2  X  6  X  26=435,800. 

The  29  months  during  which  the  above  bullion  was  obtained  would    ^ 
enable  the  following  yardage  to  be  washed : 

90 

~x  436,800  =  1.055.600  cubic  vards 
12  ■  i 

♦.Accounts  of  the  Little  York  Companv  which  owned  this  ground   and  the  Liberty     , 
Hill  as  well. 
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A  j'ield  of  $167,420.59  Avonld  be  at  the  rate  of  15.8  cents  per  cubie 
yard,  with  a  duty  of  2  yards  per  miner's  inch.  The  bottom 
jiravel  is  strongly  cemented,  but  the  middle  and  top  gravel  is  easy 
to   wash. 

Rate   of  Work  and   Yield    Expected. 

rsiiiu-  75,000  M.  I.  D.  from  the  Bear  Kiver  Ditch,  or  jMagnirc  Dileli 
and  averaging  the  duty  between  the  upper  and  lower  gravi'I  at  2 
cubic  yards  per  M.  I.  D.  tliere  would  be  150,000  cubic  yards  moved. 
At  15  cents  tliis  would  yield  $22,500  for  the  season. 

You  Bet  District. 

Between  Steep  Hollow  and  Greenhorn,  both  tributaries  of  Bear 
River,  the  channel  has  been  worked  by  mines  famous  in  the  early 
days  of  hydraulic  mining.  Brown's  Hill,  Niece  &  West,  Walloupa, 
Nevada  Hydraulic,  You  Bet,  Red  Dog,  Husseys  and  Chalk  Bluff. 
These  are  now  consolidated  under  one  ownership.  Some  excellent 
gravel  remains,  and  work  has  proceeded  at  various  times  since  the 
injunctions  took  effect.  If  the  debris  were  taken  care  of  by  a  dam, 
this  property  would  pay  to  Avork. 

Mr.  William  M.  Strong,  mining  engineer  of  Denver,  Colorado, 
examined  the  gravels  in  June  1915  and  reported  20,000,000  cubic 
yards  of  gravel  that  will  yield  10  to  15  cents  per  cubic  yard.  About 
7,500,000  cubic  yards  would  be  discharged  into  the  Greenhorn  and 
the  other  12,500,000  into  Steep  Hollow.  Mr.  Strong's  estimate  of  the 
value  of  the  gravel  is  based  upon  his  own  sampling  and  upon  past 
returns  from  the  mines.  If  the  opinions  of  miners  that  have  worked 
in  this  district  may  be  expressed,  this  estimate  of  10  to  15  cents  is 
below  what  is  expected  by  them.  Wlien  hydraulic  work  was  in  full 
swinsr,  there  was  difficulty  in  securing  grade  for  sluiceboxes,  because 
the  beds  of  these  two  rivers  filled  with  debris  until  the  outfall  of 
the  boxes  were  chocked.  Both  rivers  from  which  water  is  obtained 
are  short,  their  drainage  areas  being:  Greenhorn  7i  square  miles 
and  Steep  Hollow  17-J  sciuare  miles. 

The  small  sizes  of  these  areas  are  partly  compensated  for  by  good 
rainfall  in  the  higher  part  of  the  basin.  Additional  water  might  be 
brouglit  from  tlie  South  Yuba  bv  a  ditch  that  formerlv  brought 
water  down  the  Chalk  Bluff  Ridge. 

Concerning  the  Red  Dog  section  of  this  property  Mr.  Strong 
i-eported  that  under  the  conditions  of  1915  (necessitating  impound- 
ing by  their  own  dam)  there  was  3,000,000  cubic  yards  available. 
26  rocker  samples  of  this  averaged  25.8  cents  per  cubic  yard,  and 
the  cost  of  working  he  estimated  at  10  to  15  cents. 

Mr.  P.  A.  Goodale  was  in  charge  of  tlie  You  Bet  propertv  from 
1915  to  1920.  He  says  that  of  the  2i  miles  of  channel  there" is  still 
^  mile  that  is  untouched,  neither  hydraulicked  nor  drifted.  In  the 
last  operations  at  Brown's  Hill,  about  45,000  cubic  yards  was  washed 
and  produced  $10,000,  a  little  over  20  cents  per  cubic  yard.  At  the 
Red  Dog  60,000  cubic  yards  produced  less  than  $10,000",  but  panning 
tests  indicate  25  cent  value.  He  considers  15  cents  a  safe  estimate 
here.  The  Nevada  Tunnel  mine  stopjied  in  1918  for  lack  of  grade, 
30  feet  being  requii-ed  to  give  elevation  in  the  .sluices.     This  he  esti- 
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mates  as  20  cent  gravel,  and  15  cents  may  safely  be  calculated  on. 
Summing  up  he  says  that  there  is  from  12,600,000"to  24,00(),00()  cubic 
yards  of  15  to  17  cent  gravel  that  can  lie  washed  if  a  debris  dam  is 
provided. 

Mr.  H.  B.  Adsit  reported  in  1909  tliat  tliis  gravel  would  average 
25  cents  per  cubic  yard  for  a  width  of  500  feet  and  a  depth  of  25 
feet  all  along  the  channel.  This  value  was  determined  from  panning 
tests  and  ]irevious  records. 

Rate  of  Work  Possible. 

Water  is  brought  in  by  three  ditches,  the  Englisli  Ditch  from  Steep 
Hollow,  capacity  1400  ":M.  I.;  the  Irish  Ditch  from  North  Fork  of 
Steep  Hollow,  ca])acity  1400  M.  I.;  and  the  Stehr  Ditch  from  Little 
(Jreenhorn,  capacity  1000  M.  I.  This  is  a  total  capacity  of  3800 
miner's  inches  and  would  give  a  large  output  if  the  ditches  could 
be  kept  full. 

The  catchment  areas  of  these  streams  is  .small  and  the  water 
season  Avould  not  last  long  after  the  rains  stopped.  A  season  of  at 
least  100  days  should  be  obtained,  as  the  rainfall  in  this  district  is 
over  45  inches.  This  would  give  380.000  M.  I.  D.  for  the  rainy 
season,  after  which  some  work  could  proceed  on  a  smaller  scale 
difficult  to  estimate.  One  of  these  mines,  the  Nevada  Hydraulic 
used  420,500  M.  I.  D.  in  1880.  380,000  at  a  duty  of  1|  gives  a  yard- 
age of  570,000  and  at  15  cents  this  yields  $85,550.  If  grade  can  be 
maintained  in  the  sluices,  particularly  at  the  Nevada  i\Iine,  these  figures 
will  be  exceeded  without  difficulty. 

Hunt's  Hill,  Quaker  Hill,  and  Buckeye  Hill. 

When  the  channel  crosses  Greenhorn  River  it  continues  northward 
to  Scott's  Flat  on  Deer  Creek.  Mines  were  worked  between  these 
rivers  at  Hunt's  Hill  (formerly  called  Gouge  Eye)  and  northeast  of 
this,  at  Quaker  Hill.  From  Hunt's  Hill  the  gravel  also  passes  north 
under  the  lava  and  tuffs  that  cap  the  ridge  emerging  at  Scott's 
Flat.     This  is  on  Deer  Creek,  a  tributary  of  the  South  Yuba. 

Opposite  Hunt's  Hill,  on  the  other  bank  of  the  Greenhorn  is  Buck- 
eye Hill  which  is  onl.v  bench  gravel  and  almost  all  of  it  removed.* 
Hunt's  Hill  and  Quaker  Hill  both  discharge  into  the  Greenhorn, 
thence  into  Bear  River.  Quaker  Hill  gravels  are  described  by  Lind- 
gren  as  being  nearlv  600  feet  deep  in  the  centre  of  the  channel ; 
35,000.000  cubic  yards  worked  off  and  140,000,000  remaining.  Tur- 
ner ill  Ex.  Doc.  267  says  35,000,000  worked,  and  from  50,000,000  to 
90,000,000  remaining,  but  (p.  92)  "unavailable  for  the  greater  part 
by  lack  of  grade  for  the  sluices."  This  difficulty  prevents  the  richer 
deep  gravels  from  being  worked  without  elevators,  but  a  shaft  was 
sunk  and  some  drifting  done.  The  banks  of  the  hydraulic  pit  have 
been  worked  in  under  the  tuffs  and  andesitic  material  that  covers 
tlie  gravels.  Considering  all  these  things,  the  enormous  amount  of 
yravel  recorded  at  Quaker  Hill  must  be  regarded  as  unavailable  for 
hydraulic  working  under  present  conditions.  Mr.  Geo.  C.  Sargent 
who  had  the  records  of  Quaker  Hill,  lost  them  in  the  San  Francisco 

•See  Lirulgren.  p.  144,  and  Turner,  in  Ex.  Doc.  267,  p.   92. 
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fire  of  1906.    W.  11.  Pcttoe  estimated  tlie  upper  gravels  liere  as  carry- 
ing 6.6  cents  per  cubic  yard.* 

Hunt's  Hill. 

Hunt's  Hill  gravel  is  continuous  with  that  of  Quaker  Hill  but  a 
I'idge  of  tuffs  and  andesite  separates  the  mining  pits. 

Hunt's  Hill  workings  are  close  to  the  river  and  bedrock  is  high 
enough  to  enable  work  to  proceed  without  elevators.  The  bottom  40 
or  50  feet  of  gravel  is  cemented,  some  of  it  strongly,  and  staniji  mills 
were  the  rule  for  treating  it  ** 

Turner  (Ex.  Doc.  267,  p.  85)  estimated  that  6,750,000  cubic  yards 
had  been  removed  and  4,000,000  to  5,000,000  was  still  available. 
Most  of  this  is  cemented  bottom  gravel  similar  to  that  at  You  Bet 
and  Red  Dog,  but  there  is  also  some  light  top  gravel. 

The  water  used  at  Hunt's  Hill  and  Quaker  Hill  came  from  two 
ditches,  the  Union  Ditch  and  Jacob  and  Sargents.  The  latter  came 
from  Greenhorn  Creek,  Whitney,  p.  424  says  Greenhorn  Creek  sup- 
plies 800  miner's  inches  per  day  for  9  months  to  the  Quaker  Hill 
Mine. 

Mr.  W.  Maguire  estimates  that  the  two  ditches  supi)lied  1000  to 
1200  miner's  inches  for  a  season  of  150  days.  Jacobs  and  Sargeant 
used  54,000  M.  I.  D.  in  1880,  according  to  Ex.  Doe.  No.  76.  This 
small  quantity  of  water  with  a  duty  of  2  would  give  108,000  cubic 
yards  for  the  season.  At  15  cents  per  cubic  yard  this  would  yield 
$16,200. 

Summary   of   Bear   River   Grounds. 

This  district  is  hampered  by  lack  of  water  and  sometimes  lack  of 
grade  for  sluice  boxes  preventing  work  upon  most  promising  grav- 
els. The  table  therefore  shows  a  large  aggregate  amount  of  gravel 
but  a  very  small  annual  production  from  it. 

Additional  Water  Supply. 

The  Cascade  Ditch  of  the  Nevada  Irrigation  District  brings  water 
to  the  old  town  of  Quaker  Hill  at  an  elevation  of  about  3300  feet. 
The  supply  of  water  from  this  ditch  affords  hope  of  working  more 
gravel  at  Hunt's  Hill  and  at  You  Bet  or  Red  Dog. 

'See  Whitney,  p.   425. 

**Mr.  Thos.  Brady  at  You  Bet  reoall.s  stamp  mills  being  used  at  the  following 
claims :  Mallory  Bros.,  Hayward ;  Couzzen  Bros.,  at  Nevada  Mine ;  Judge  Barker, 
Old  Red  Dog.  Bunker  Hill  (Brady's  Mine),  Turners  (at  Hunt's  Hill),  Carny  and 
Goodspeed  (where  Chinese  worljed  later  at  Hunter  Hill),  Sargent  &  .lacobs  (at 
Quaker  Hill). 
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SOUTH   AND   MIDDLE  YUBA. 
Estimales  of  Gravels  on  South  Yuba  and  Middle  Yuba  Rivers— Quantilies  in  Millions  of  Cubic  1 


Whitney 

MendeU 

Board  of 
Engineers 

U.  S.  G.  S. 

This  report 

(Pettee) 

(Larson) 
Ex.  Doc.  No.  98 

(Turner) 
Ex.  Doc.  No.  267 

lindgren 
Prof.  Paper  73 

(Jarman) 

Year  _ 

1879 

1881 

1891 

1911 

1926 

South  Yuba: 

700 

No  estimate 

65 

no 

40 

13 

3 

30  to  60 

130 
Probably  130 

Over  50 

Last  Chance.   Porter  and   Brock- 

Relief  HUT 

No  estimate 

15 

Over  3 

484 

1 
1 

90 

2 

Omeffa 

20 

40 
1 

24 

283  to  313 

400 

Over  94 

Middle  Yuba: 
San  Juan  and  part  of  American 
Mine 

33^ 
96 
1.5 

14  2 

1 

\         Over  442 

I 

Moore's  Flat.OrJeana  Flat  and  Snow 

Doubtful 

147.2 

Ovsr  442 

t 

Rate  of  Work  Expected  on  South  Yuba  and  Middle  Yuba  Rivers  and  Production  for  First  20  Years. 


Mine 

M.I.D. 
available 

Duty 

Per  annum 

For  twenty  years 

Yattlage 

Yield 

Yardage 

Yield 

South  Yuba: 

Bloomfield  Hydraulic  and  Lake  City. 

650,000 
15.000 
120.000 
145,600 
358.000 

4 

2 

3 

2,600.000 

30,000 

420.000 

14.5,600 

1,074.000 

Not  benefit 

$260,000 

4,500 

37,800 

47,320 

1.39,620 

ed  by  a  dam 

52,000,000 
600.000 
8.400,000 
2.912,000 
21,480,000 
at  Jones  Bar 

$3,200,000 
90,000 

ReliefHiU 

7.56,000 

946,400 

2,792.400 

Totals                     -      .  ... 

1.288,600 
6.50.000 

4 

4,269,600 
2,600,000 

$489,240 
$260,000 

85.392,000 
52.000,000 

$9,784,800 

Middle  Yuba: 

Badger  Hill  or  North  Columbia  Dis- 
trict, Moore's  Flat  District 

$5,200,000 

Totals  for  Middle  and  South 

1  938,600 

6.869,600 

$749,240 

137,392,000 

514.984,800 
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Between  these  two  rivers  lies  the  largest  body  of  o'old  bearing 
gravel  capable  of  being  worked  by  hydraiilic  methods.  It  extends 
from  Badger  Hill  to  North  Bloomfield,  a  distance  of  9  miles.  At  the 
western  end  near  Badger  Hill  the  top  soil  and  gravel  was  washed 
awa.y  from  an  area  approximately  four  miles  long  and  i  to  H  miles 
wide.  This  area  extends  from  Badger  Hill  and  Paterson  to  where 
(Spring  Creek  crosses  the  deposit  about  a  mile  to  tlie  east  of  North 
Columbia  or  Columbia  Hill.* 

From  Spring  Creek  the  gravel  coutiuues  eastward  covered  by 
trees  and  undergrowth  for  about  a  mile  when  we  find  the  hydraulic 
workings  of  the  Union  Mine.  To  the  east  of  this  the  gravel  con- 
tiniies  untouched  through  Lake  City  where  it  passes  under  an  ande- 
sitic  cover  forming  a  ridge  400  feet  high.  About  3  miles  from  Spring 
Creek  we  reach  the  western  bank  of  the  hydraulic  pit  of  the  Bloom- 
field  Hydraulic  Mine  (also  known  as  the  ^lalakoff  iline).  In  trav- 
ersing this  pit  and  the  gravel  at  the  far  east  end  we  travel  another 
2  miles  before  the  gravel  (lisa]ipears  under  a  cover  of  andesitie 
tuffs,  lavas  and  breccia. 

This  brief  description  covers  a  gravel  channel  9  miles  long  and  i 
to  li  miles  wide,  which  contains  over  800,000,000  cubic  yards  of 
gravel,  computed  from  reliable  survey  data. 

This  enormous  body  of  gravel  was  formed  by  several  big  rivers 
that  joined  each  other  in  the  course  of  the  9  miles.  One  came  from 
the  east  and  flowed  west  through  Snow  Point,  Orleans,  Moore's 
Plat  and  Derbec  to  North  Bloomfield  and  so  on  down  the  big  chan- 
nel already  described.  Another  flowed  west  through  Omega  and 
Alpha,  then  Relief  Hill  and  on  to  Bloomfield  and  ilalakoff  and  down 
the  main  channel  described.  A  much  larger  river  flowed  north;  it 
started  from  Michigan  Bluff,  passed  through  Forest  Hill,  Yankee 
Jim  to  Iowa  Hill  across  to  Indiana  Hill  and  through  Gold  Run  to 
Dutch  Plat.  Here  it  was  joined  by  the  Liberty  Hill  stream  com- 
ing west,  then  on  to  Little  York,  You  Bet  and  Red  Dog,  Hunt's  Hill 
and  Quaker  Hill  to  Scotts  Plat.  Prom  here  it  continued  north  but 
is  covered  by  andesite  and  is  found  again  at  Sailor  Flat  and  Blue 
Tent  after  which  it  crosses  the  course  of  the  i^resent  South  Yuba 
River  to  Grizzley  Hill  and  joined  the  big  channel  at  Spring  Creek. 
Having  combined  their  forces  these  rivers  travelled  as  one  big 
stream  through  the  Columbia  Hill  area.  Top  gravel  has  been 
removed  by  mining  from  here  down  to  Badger  Hill.  Further  west 
the  gravel  was  found  and  mined  at  North  San  Juan,  Sebastopol, 
Sweetlaud,  Birchville  and  French  Corral,  and  again  lower  down 
the  river  at  Smartsville.  Most  of  the  gravel  at  and  below  North  San 
Juan  has  been  worked  but  there  are  some  banks  that  may  be  profit- 
able if  dams  coiild  be  arranged  and  particularly  at  Smartsville  and 
vicinity,  where  there  is  a  large  quantity  of  gravel  which  paid  well 
in  former  times.      The  latter,  however,  lies  below  the  dam  site  at  the 

•These  two  names  are  interchangeable  ;  the  post  office  is  called  North  Columbia 
but  the  town  is  known  as  Columbia  Hill,  which  leads  to  confusion  until  the  visitor 
becomes  conversant  with  the  names,  especially  as  old  maps  show  Columbia  Hill  as  a 
settlement  4  miles  east  of  this. 
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Narrows,  and  at  this  place  the  Yuba  leaves  the  Roeky  gorge  and 
widens  into  a  broad  stream  that  is  diffieult  to  dam. 

The  origin  or  formation  of  these  gravels  was  interpreted  in  this 
way  by  early  miners,  the  channels  of  each  district  being  studied 
carefully  as  their  drift  mine  workings  show.  River  action,  glacial 
action  and  sea  beach  action  each  had  their  advocates.  We  now 
know  that  glacial  action  was  chiefly  responsible  for  carving  these 
valleys  in  slate  and  other  bed  rocks,  often  leaving  remarkable  evi- 
dence of  ice  action.  Glacial  gravel  and  niorainal  material  frequently 
occupies  the  bottom  of  the  trough ;  above  this  is  found  heavy  river 
gravel  and  finer  gravels,  with  sandy  layers  at  times.  Still  higher  are 
finer  gravels,  sands,  tuffs  and  sometimes  clays. 

Geologists  and  others  accustomed  to  record  their  observations  in 
permanent  form  were  attracted  to  these  famous  gold  fields  and  we 
have  Prof.  T.  D.  Whitney's  records  of  the  examinations  and  data 
collected  by  Mr.  W.  A.  Goodyear  in  1871  and  by  Prof.  W.  H.  Pettee 
in  1879,  also  those  of  engineers  of  the  Califoiniia  State  Mining 
Bureau,  notably  Henry  DeGroot  in  "Notes  on  Hydraulic  Mining," 
Report  for  1880;  Russell  L.  Dunn  in  "Drift  Mining  in  California," 
Report  for  1888.  VIII;  John  Hays  Hammond  in  "The  Auriferous 
Gravels  of  California"  in  the  Report  for  1889,  IX. 

Still  later,  the  IJ.  S.  Geological  Survey  assigned  to  Mr.  Waldmar 
Lindgren  the  duty  of  studying  this  area  and  as  a  result  we  have  his 
professional  paper  No.  73  published  in  1911. 

Whitney's  Volume  and  Lindgren 's  Bulletin  are  both  out  of  print 
and  copies  should  be  guarded  with  care  by  those  lucky  enoiigh  to 
possess  them. 

OiMilogical  features  are  of  interest  in  enabling  the  reader  to  under- 
stand influences  drawn  from  data  gathered  at  the  mines.  All  gravels 
vary  in  their  gold  contents  on  or  near  the  bedrock  of  the  stream, 
but  the  main  bank  of  this  enormous  body  of  gravel  is  not  likely 
to  vaiw  much  in  its  gold  content  by  reason  of  the  averaging  of 
conditions  that  occur  in  the  deposition  of  so  large  a  mass  of  material. 

Mr.  W.  W.  Waggoner  of  Nevada  City,  consultant  to  many  gravel 
mines,  has  recorded  and  correlated  all  the  known  survey  data  relat- 
ing to  this  area  and  submitted  detailed  maps  which  he  made.  He 
mapped  the  elevations  of  bedrock  exposed  by  the  action  of  water- 
courses and  by  mining  drifts,  shafts,  drill  holes,  and  by  actual 
liydraulic  work.  In  this  way  he  produced  a  contour  map  of  the 
bedrock.  Having  the  contour  of  the  gravel  surface  and  also  of  the 
bedrock  that  lies  below  it,  the  quantity  of  gravel  may  be  calculated 
with  only  a  small  percentage  error.  Such  data  also  shows  the  shape 
of  the  deposit  and  makes  it  possible  to  determine  the  best  method 
of  attack. 

Consideration  of  Different   Methods  of  Working  This  Gravel. 

It  does  not  appear  to  be  possible  to  work  this  gravel  profitably 
by  any  method  other  than  that  of  hydraulieking.  The  good  values 
that  lie  in  the  lower  gravel  and  on  bedrock  cannot  be  recovered  by 
dredging  as  the  depth  of  the  deposit  is  too  great — 15Q  to  300  feet. 

The  largest  dredges  in  the  world  are  those  of  the  Natomas  Com- 
panj'  of  California  operating  near  Natonia,  and  those  of  the  Yuba 
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Consolidated  Goldfields  at  Hainmoiiton  on  the  Yuba,  below  the  Nar- 
rows. The  Natoma  dredges  have  buckets  of  15  cubic  feet  capacity 
and  dig  150,000  to  225,000  cubic  yards  per  month  and  operate  at  an 
average  cost  of  (H  cents  per  cubic  yard;*  those  of  the  Yuba  Con- 
solidated are  of  similar  size  and  ojierate  at  a  lower  cost  owing  to 
exceptionally  favorable  conditions.  These  enormous  di-edges  do  not 
dig  deeper  than  86  feet,  and  values  in  this  86  feet  probably  will  not 
exceed  6  cents  per  cubic  yard.  The  gold  is  chiefly  in  the  bottom  layers 
and  the  gravel  is  150  feet  or  more  in  depth ;  therefore,  dredging  would 
not  pay,  as  the  richer  bottom  gravel  would  be  untouched.  A  plan 
to  dissolve  the  gold  from  the  gravel  as  it  lies  in  place  using  cyanide 
as  a  solvent  might  be  feasible  but  Mould  be  subject  to  percolation  diffi- 
culties caused  by  thin  layers  of  very  fine  sand  or  clay. 

On  the  other  hand  hydraulic  mining  is  a  positive  method  that 
enables  all  gold  to  be  cleaned  from  the  bedrock  and  the  crevices  in 
it,  and  the  operating  costs  are  the  lowest  of  any  method  of  handling 
gravel  and  extracting  its  gold  contents. 

The  costs  at  Bloomfield  averaged  -1.53  cents  per  cubic  yard  for 
the  nine  year's  work.  Wages  are  higher  than  they  were  at  that 
time  and  supplies  are  more  costly,  also  water ;  but  making  due  allow- 
ance for  these  things  the  cost  for  the  actual  mining  of  such  gravel 
should  not  exceed  7  cents  according  to  engineers  of  the  River  Mines 
Company.  The  figure  will  depend  upon  the  methods  adopted  to 
obtain  a  large  output  with  the  minimum  of  labor. 

Mr.  Waggoner  calculates  from  his  survey  data  that  the  area 
described  contains  886,600,000  cubic  yards  of  gravel.  Another  engi- 
neer using  the  same  data  but  calculating  by  his  own  method  reported 
891,000,000  cubic  j'ards.  In  1876,  while  mining  was  active  on  this 
area,  Mr.  J.  D.  Hague,  mining  engineer  of  New  York,  estimated  that 
4400  yards  length  along  the  channel  would  contain  nearly  300,000,- 
000  cubic  yards  of  gravel.  The  gold  contents  he  estimated  at  fro'  • 
6  to  12  cents  jier  cubic  yard,  but  this  A'alue  was  not  determined  by 
sampling;  it  was  deduced  from  returns  obtained  from  mines  wor' 
ing  along  this  ridge,  which  was  famous  as  the  "San  Juan  Ridge." 

The  larger  area  that  we  are  considering  he  estimated  contained 
700,000,000  cubic  yards.  In  making  this  estimate  Hague  was  obliged 
to  assume  the  contour  of  bedrock  in  ]ilaces  where  data  had  not  been 
obtained.  Subsequent  estimates  made  from  fuller  data  show  that  his 
assumptions  were  justitied. 

Quantity  of  "Workable"  Gravel. 

Mr.  Waggoner's- figure  of  886,600,000  cubic  yards  represents  the 
total  gravel  situated  so  that  it  would  be  possible  to  mine  it,  without 
consideration  of  ownership.  Tunnels  Avould  be  needed  from  the 
river  banks  to  enable  the  gravel  to  be  washed  down  sluices  with 
sufficient  "grade"  or  fall  to  give  the  water  good  transporting  power. 
Small  rim  gravels  in  remote  positions  were  left  out  of  account  in  the 
above   estimates. 


'See  Report  XXI  ot  California  State  Mineralogist.  Jan.,  1925,  pp.  13  and  14. 
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Values  Contained. 

We  next  have  to  consider  whether  sufficient  gold  is  present  in  this 
gravel  to  enable  operations  to  pay.  Obviously  any  gravel  that  is 
of  too  low  grade  to  show  a  profit  must  lie  dedneted,  and  similarly, 
gravel  that  shows  too  large  a  percentage  of  clay  should  be 
left  out  of  account  since  clay  is  difSenlt  to  work  and  causes  losses  of 
gold  from  sluice  boxes.  Thick  bands  of  clay  or  barren  volcanic 
"tuffs"  or  of  sand  require  high  values  in  the  remainder  of  .the  gravel 
to  give  an  average  for  the  whole  bank  that  will  be  profitable.  On 
this  account  the  eastern  bank  of  the  ^lalakoff  or  North  Bloomfield 
Mine  would  not  be  worked  under  the  proposals  uow'  made,  as  the 
average  values  are  too  low  to  paj-  iinder  the  new  conditions.  There 
are  two  layers  of  clay  each  over  20  feet  thick  and  there  is  also  con- 
siderable sandy  material.  This  eliminates  from  consideration  all 
the  gravel  at  the  eastei-n  end  of  the  pit  estimated  at  86,700,000  cubic 
yards  and  leaves  799,900,000  to  be  considered.  There  is  clay  and 
sand  at  the  western  end  of  this  area  at  Badger  Hill,  but  prospecting 
operations  indicate  that  gold  in  the  gravel  is  sufficient  to  sweeten  the 
average  up  to  10  cents.  The  general  average  from  the  western  bank 
of  the  Bloomfield  Hydraulic  or  ilalakoff  Pit  to  the  far  western  end 
at  Badger  Hill  is  expected  to  yield  from  9  to  12  cents  per  cubic  yard 
along  the  middle  of  the  channel. 

Rate  of  Work   Possible. 

At  this  point  it  is  well  to  call  attention  to  the  fact  that  this 
enormous  bulk  of  material  that  can  only  be  worked  at  a  moderate 
rate.  So  that  although  800,000,000  cubic  yards  is  available  it  will 
not  be  possible  to  work  more  than  one-eighth  of  it  in  the  first  20 
years  under  the  plan  now  proposed. 

The  water  available  for  work  by  tlie  River  ]\Iiues  Company  that 
owns  most  of  the  ground  is  about  1,300,000  miner's  inch  days  per 
season.  To  this  must  be  added  "way  water"  or  water  picked  u]) 
on  the  way  down  the  ridge.  Furtlier  supplies  could  be  developed 
from  the  Middle  Yuba  but  would  require  considerable  capital.  This 
might  be  done  after  the  available  supplies  are  fully  utilized,  which 
would  take  several  3'ears  to  accomplish,  but  for  the  first  20  years 
I  have  taken  an  average  of  1,300,000  M.  I.  D.  as  the  available  water 
supply.  With  the  best  methods  and  with  grades  of  4^  per  cent  in 
tlie  sluice  boxes,  a  duty  of  5  may  be  maintained  on  this  gravel,  but 
as  a  matter  of  caution,  4  has  been  used  for  these  estimates,  i.e.  4 
cubic  yards  of  gravel  washed  per  miner's  inch  dav  of  water. 

This  gives  1,300,000x4=5,200,000  cubic  yards  as  the  bulk  of 
material  that  could  be  washed  per  season.  At  this  rate  800.000.000 
cubic  yards  would  take  over  150  years  to  exhaust.  Therefore,  it 
is  no  use  to  talk  volublv  of  the  enormoiis  amount  available,  or  of  the 
$72,000,000  to  $96,000,000  in  gold  that  it  is  expected  to  produce. 
For  the  present  it  is  sufficient  to  make  plans  for  mining  a  portion 
of  this  area  with  the  facilities  that  are  within  reach,  calculating  for 
20  vears  immediatelv  succeeding  the  erection  of  a  dam  at  the  Narrows, 
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on  the  Main  Tuba.  The  plan  first  considered  required  3  dams,  one  on 
the  iMiddle  Yuba  near  Freeman's  Bridge,  another  on  the  South  Yuba 
near  Norton's  Canon  and  a  third  at  Shady  Creek,  (Jones  Bar), 
after  that  at  Norton's  Canon  has  been  ahnost  filled.  The  preliminary 
estimates  of  costs  given  in  Table  II.  page  16.  showed  that  this  plan 
Avas  far  too  costly. 

In  20  years  it  would  be  possible  to  mine  104,000,000  cubic  yards 
and  produce  from  $9,360,000  to  ,1:12,480,000.  It  would  take  several 
years  to  attain  this  rate  of  work.  The  ditches  and  flumes  at  the 
headwaters  carry  about  5500  miner's  inches  and  would  have  to  be 
enlarged  to  carry  the  full  amount  of  water  available.*  Thus,  there 
would  be  a  period  of  several  years  during  which  work  would  be  on 
a  smaller  scale,  increasing  as  more  water  became  available  and  as 
the  hydraulic  mine  pits  were  developed  to  utilize  it.  New  tunnels 
and  sluices  would  be  required  to  carry  the  gravel,  and  hydraulic  pits 
would  have  to  be  Opened  at  the  heads  of  these  tunnels.  The  gravel 
mined  would  increase  until  it  exceeded  5.200,000  cubic  yards  per 
season.  The  total  for  20  years  would  probably  be  104.000,000  and 
the  gold  output  $10,400,000. 

Gravel  Available  and  Values  in  the  West  Bank  of  Bloomfield  Hydraulic  Mine, 

At  the  east  end  of  the  ground  described  we  have  the  mine  known 
as  the  MalakofE,  North  Bloomfield  or  Bloomfield  Hydraulic.  The 
latter  is  the  correct  name.  It  has  already  been  explained  that  it 
would  not  pay  to  work  the  eastern  end  of  this  pit  under  the  new 
conditions  because  of  clay  and  tuff  in  the  bank  of  gravel  which 
reduced  the  value  per  cubic  yard.  After  1878  all  mining  proceeded 
eastward  as  the  bedrock  rises  going  east,  and  the  western  bank  ran 
out  of  grade.  The  western  bank  was  washed  through  what  was 
known  as  No.  8  shaft  on  the  line  of  the  Humbug  Tunnel  and  the 
mine  is  called  No.  8  in  the  reports  of  Hamilton  Smith,  Jr.,  General 
Manager  for  the  North  Bloomfield  Company.  This  tunnel  was  com- 
pleted in  1874  and  a  raise  put  up  to  surface.  The  gravel  was  washed 
through  this,  mostly  .surface  and  middle  gravel  for  the  first  year, 
next  year  a  little  bottom  gravel  as  well,  and  the  third  year  1876-77, 
bedrock  was  well  exposed  and  the  mine  was  worked  both  to  the  east 
and  west.  The  effect  of  the  richer  bottom  gravel  is  shown  by  the 
higher  returns.  Next  year  there  was  no  work  westwards  as  they  had 
run  out  of  grade.  In  1877  the  bottom  65  feet  of  gi-avel  was  washed 
separately  from  the  top  200  feet,  and  yardage  was  computed  from 
surveys  with  the  following  results  :** 

Top  gravel  1,591.730  cubic  yards  yielding  3.8  cents  per  cu.  yd. 

Bottom  gravel  702,200  cubic  yards  yielding  32.9  cents  per  eu.  yd. 

The  annual  reports  of  "W.  Hamilton  Smith,  General  ^Manager  of  the 
North  Bloomfield  Company,  are  the  best  statistics  of  the  work  of  any 
company  that  operated  on  a  river  leading  to  the  Grand  Valley  of 
California.  From  them  and  from  other  data  ^Ir.  "Waggoner  prepared 
the  following  table  which  shows  that  in  nine  years  26,619,571  cubic 
yards  yielded  $2,611,800.17  or  a  rate  of  9.81  cents  per  cubic  yard. 

•In   1ST6  Mr.  J.  D.  Hague  reported  that  1,500,000  M.I.D.  were  actually  delivered 
to  mines  by  the  ditches  on  this  ridge. 
"See  HydrauUc  Mining  by  Bowie,  p.  74. 
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StatemenI  of  Yield  from  North  Bloomfield  Mine. 


M.I.D. 
water  used 

Duty, 

cubic  yards 

per 

M.I.D. 

Yardage 

Yield 

Year 

Value 

Per 
cubic  yard 

465,822 
786,200 
597,000 
796,499 
919,008 
945,550 
744,600 
988,230 
806,399 

•4.8 
•4.17 
•3.86 
•3.7 
t3.0 
t3.6 
t3.6 
t3.6 
t3.6 

2.235,946 
3,278,454 
2,304,420 
2,947,046 
3,308,429 
3,403,980 
2,680,560 
3,557,700 
2,903,036 

$  83,078  63 
200,366  64 
291,125  42 
311,276  70 
331,759  76 
287,924  18 
236,935  14 
386,146  23 
483,187  57 

$0.0272 

0611 

126 

10 

085 

088 

108 

1883-1884 

166 

7,049,328 

3.77 

26,619,571 

32,611,800  17 

$0.0981 

•Determined  by  survey. 

tAssumed  approximately  same  as  previous  work. 
In  1881  mine  suspended  for  4  montlis  by  injunction. 

Last  line,  1883  to  1884,  is  to  February  1,  1884,  when  closed  by  permanent  mjunction. 
During  1870-1874,  3.230,000  cubic  yards  of  top  and  side  gravel  were  washed  from  various  places  yieldu 
lakina  the  total  yield  12,829,869.59  or  9.1  cents  per  cubic  yard. 


MALAKOFF,   OR  BLOOMFIELD  HYDRAULIC  MINE. 

Debi-is  from  this  mine  will  be  restrained  by  a  dam  at  the  Narrows  on  the 
main  Yuba.  This  mine  yielded  at  the  rate  of  9.8  cents  per  cubic  yard  for  nine 
years   before   injunctions  were   issued,   see   table   printed   above. 

The  low  retiu'ns  of  the  first  two  years  were  due  to  the  large  pro- 
portion of  top  gravel  washed  in  the  process  of  opening  the  pit.  The 
higher  return  of  the  third  year  shows  the  effect  of  including  bottom 
gravel  when  working  on  bedrock  both  east  and  west.  The  continu- 
ation of  this  gravel  westward  is  assured  and  the  estimates  of  quan- 
tity are  based  on'  survey  data  recorded  by  Mr.  Waggoner. 

in  assigning  a  value  to  this  material  I  have  assumed  a  continuance 
of  the  value  9.8  cents  because  there  has  been  no  testing  by  prospect 
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shafts  to  the  west  of  this  bank.  If  there  had  been,  it  is  a  question 
whether  the  results  would  more  truly  rejiresent  the  value  of  the  next 
fifty  millions  of  cubic  yards  that  it  is  intended  to  work  in  twenty 
years  than  the  yield  from  washing  26,600,00  cubic  yards.  As  a  matter 
of  precaution  new  ground  should  be  tested  by  washing  gravel  excavated 
from  test  pits  or  sampling  shafts.  In  this  case  no  sampling  has  been 
done  and  the  gravel  is  calculated  at  10  cents  in  estimating  the  output 
on  the  South  Yuba.  Much  rim  gravel  was  washed  in  former  work, 
but  even  so  the  values  obtained  averaged  9.1  cents  per  cubic  yard.  In 
future,  selective  mining  will  be  used,  operations  being  confined  to  the 
center  of  the  channel,  thus  leaving  low  grade  rim  gravels  untouched. 
Working  in  this  way  the  engineers  of  the  River  Mines  Company  expect 
yields  of  10  cents  per  cubic  yard. 

The  contour  of  the  bedrock  shown  l)y  Mr.  Waggoner  in  his  nuip  of 
this  ground  shows  a  slight  increase  in  grade  going  west  to  Lake  City. 
This,  togetlier  with  the  .junction  of  a  channel  coming  in  from  the 
north,  would  favor  increase  in  values  as  the  work  on  this  bank  pro- 
ceeds westwards. 

Before  opening  the  BloonifieUl  Mine,  four  prospect  shafts  were 
sunk  to  determine  the  position  of  the  channel,  and  1200  feet  of 
drifting  was  done  to  test  the  value  of  the  ground.  No  shafts  have 
been  sunk  to  prove  the  ground  that  it  is  proposed  to  work  to  the  west, 
but  the  run  of  the  channel  is  known  beeai^se  of  drift  tunnels  and 
washing  that  has  uncovered  the  bedrock  at  several  places  between 
here  and  Lake  City.  Towards  the  north,  a  covering  of  andesite 
masks  the  surface  of  the  gravel,  but  it  has  been  eroded  through  at 
sufficient  places  to  allow  an  estimate  of  the  probable  gravel  available. 
The  gravel  behind  the  face  of  this  hydraulic  pit  is  deep  and  there 
is  over  50,000,000  cubic  yards  in  a  section  of  grouiul  examined  by  me, 
less  than  150  acres  in  area.  From  this  bank  to  Lake  City  if  the  chan- 
nel maintains  the  same  shape  as  it  has  every  indiction  of  doing,  the 
quantity  of  gravel  would  be  over  150,000,000  cubic  yards. 

Mr.  Waggoner  has  computed  it  as  172,000.000  to  195,000,000.  From 
the  main  pit  of  the  Bloorafield  Hydraulic  the  amount  excavated  was 
211, 000. 0(10  as  given  in  Ex.  Doc.  267,  p.  84,  but  since  that  time  another 
11,000,000  was  worked  and  the  debris  was  stored  in  the  pit  itself, 
the  water  flowing  over  a  debris  dam  and  down  the  tunnel  to  Humbug 
Creek.  The  pit  therefore  represents  an  excavation  of  40,000,000 
cubic  yards,  less  11,000,000  stored  in  it  and  the  50,000,000  cubic  yards 
of  new  gravel  mentioned  above  would  constitute  a  mine  greater  than 
that  already  excavated. 

The  Malakoft'  shaft  was  sunk  to  bedrock  in  1922  and  for  a  depth 
of  110  feet  it  showed  71  cents  per  cubic  yard.  This  is  close  to 
the  bank  of  gravel  which  is  to  be  worked.  No.  1  shaft  was  sunk  207 
feet  and  the  bottom  135  feet  showed  41  cents  per  cubic  yard. 

Method    of    Attack. 

To  woi-k  this  lilock  of  gravel  it  would  be  necessary  to  drive  a  new 
tunnel  4800  feet  long  in  a  northerly  direction  from  the  mouth  of  Hum- 
bug tuniu^l.  This  would  give  4i  per  cent  grade  to  the  l)ottom  of  the 
channel.  A  shorter  branch  tunnel  might  be  driven  from  the  present 
tunnel,  but  this  would  not  serve  for  long.     In  any  case  tunnelling  is 
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necessary  to  enahle  systeniatie  iiiiiiiiii;'  to  (Miiitiuur.  and  it  would  he 
done  while  the  dam  is  being  built. 

Iluinhug  Creek  discliarges  into  the  South  Yuba  about  li  miles 
above  the  damsite  called  Norton's  Canon,  and  about  lo  miles  above 
tlie  damsite  at  Shady  Creek  or  Jones  Bar.  Because  of  the  large 
amount  of  storatie  needed  for  this  Lake  City-Bloomfiekl  gravel  the 
l>lan  first  contemplated  required  a  dam  at  Norton's  Canon  built  to  a 
height  of  290  feet,  giving  68,000,000  cubic  yards  of  storage  and  before 
•20  years  elapsed  a  second  dam  wauld  have  been  needed  at  the  lower 
site"  at  Jones  Bar.  Preliminary  estimates  from  surveys  in  1926  have 
shown  that  storage  can  be  obtained  more  reasonably  at  the  Narrows  on 
the  ^lain  Yuba  Eiver,  see  Table  II,  page  16. 

A  study  of  the  contour  nuip  shows  that  it  would  he  feasible  to 
attack  other  portions  of  tliis  gravel  from  the  South  Yuba  side  if  sub- 
sequent developments  warrant  doing  so,  but  the  western  end  at  Badger 
Hill  would  be  attacked  from  the  Middle  Yuba  side. 

Yield    Expected. 

I'sing  lialf  the  water  available  on  this  ridge,  650,000  U.  1.  I).,  a 
duty  of  4  would  give  2,60(),()0()  cubic  yards  for  the  avei'agc  season's 
worlc.    This  at  10  cents. would  i>roduce'i|^2(i0.'n00. 

Other   Mines   in   the   Bloomfield    Lake   City   Area. 

In  addition  to  the  Bloomfield  there  were  several  otlier  diggings  or 
mines  that  produced  gold  from  this  vicinity  all  sending  their  debris 
to  the  South  Yuba:  the  Brockmeyer,  Paine  diggings.  Sherwood  dig- 
gings, Dutch  Boys  diggings.  It  is  improbable  that  there  will  be 
enough  water  to  "enable  these  diggings  to  be  worked  as  separate  con- 
cerns until  the  industi'y  has  had  time  to  establish  itself. 

Jtist  west  of  Lake  City,  and  about  2  miles  west  of  the  Bloomfield 
Hydraulic  Mine  is  the  Union  Hydraulic  Pit.  This  discharged  debris 
into  Spring  Creek,  which  empties  into  the  South  Yuba  about  five 
luiles  below  Humbug  Creek.  Further  west  there  begins  a  continuous 
scries  of  mine  pits  that  extend  from  North  Columbia  to  Badger  Hill. 
The  first  of  these  was  known  as  the  Consolidated  Mine,  as  it  was  a 
consolidation  of  many  small  claims.  This  and  the  Union  Hydraulic 
hoth  drained  into  Spring  Creek  and  in  all  probability  future  working 
w(udd  be  done  by  sending  the  debris  into  th<'  South  Yuba. 

Other   Mines  That   Discharge  Into  the  South  Yuba. 

Sailor  Flat  and  Blue  Text. 
An  enormous  quantity  has  been  worked  here,  estimated  at  15,000,- 
(100  cubic  vards  (see  Doc.  267,  pp.  84  and  89)  and  a  very  large  amount 
remains,  given  as  30,000,000  to  60,000.000  cubic  yards  but  there  are 
luany  rea.sons  which  combine  to  make  it  imjirobable  that  any  of  this 
will  be  touched  except  a  small  amount  of  bottom  gravel  on  the  Blue 
Tent  ground.  The  bedrock  dips  away  from  the  river  making  it 
difticiilt  to  follow  up  with  rockcuts  and  drainage  tunnels  and  the  main 
banks  are  remarkable  in  showing  a  large  proportion  of  tufifs,  fine  sand 
and  grit  which  would  not  be  expected  to  be  gold  bearing.  This 
material  washed  easily  giving  a  duty  said  to  be  10  cul)ic  yards  to  the 
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miner's  iiicli  of  water.  •  The  proportion  of  true  hj-draulic  gravel 
below  this  is  probably  small.  It  is  not  visible,  being  covered  by  slides 
of  material  from  above.  Work  had  already  been  carried  up  to  the 
cover  of  andesite  and  this  would  further  reduce  the  value  of  the 
returns. 

Larson's  estimate  for  the  gravel  workable  at  Sailor  Flat  is  4,840,- 
000  cubic-  yards*  it  being  limited  to  this  amount  because  of  the  large 
amount  of  barren  material  in  the  banks. 

At  the  Blue  Tent  (Gopher  Hill  Pit)  there  is  some  liottom  gravel 
partly  occupied  by  the  ruins  of  the  old  town  and  this  looks  to  be  good 
hydraulic  gravel.  This  bank  varies  up  to  160  feet  high  and  contains 
over  2,000,000  cubic  yards.  Behind  this,  at  the  Enterprise  jMine  a 
considerable  amount  of  work  was  done  on  material  similar  to  that 
at  Sailor  Flat. 

W.  IT.  Pettee  in  Whitney  ip.  414)  says  that  632.533  cubic  yards 
washed  in  1876-77  yielded  12.6  cents  per  cubic  yard  at  Gopher  Hill, 
lu  1878.  501,028  cubic  yards  yielded  14  cents  to  the  cubic  yard  at 
Gopher  Hill.  In  the  same  year  at  the  "Blue  Lead"  (same  company's 
ground)  235,703  cubic  yards  yielded  7  cents  per  cubic  yard.  At  the 
Enterprise  pit  of  the  same  company  1.398,963  cubic  yards  of  fine  loose 
sandy  material  was  wa.shed  in  1876-77  for  a  >;ield  of  2.06  cents  per 
cubic  yard,  barely  enough  to  cover  expenses. 

Belief  Hill. 

Aliout  tlirec  miles  east  of  North  Bloomfield.  on  the  Noi-th  Bank  of 
the  Soutli  Yuba,  is  Relief  Hill  where  6.000.000  cuinc  yards  is  esti- 
mated as  having  been  washed  and  from  5,000,000  to  15.000,000  avail- 
able. Chvnei's  of  ground  here  estimate  there  is  30,000,000  cubic  yards 
available  to  the  southwest  and  west  of  the  old  workings.  A  duty  of 
3  to  4  was  easily  obtained  as  there  was  plenty  of  grade.  There  are 
two  ditches  that  give  a  short  local  water  season  of  1200  miner's 
inclies.  Some  extra  water  can  be  purchased  from  the  Bloomfield 
Company's  ditch.  Ex.  Doc.  Xo.  267.  p.  88,  says  that  the  Eureka  Lake 
Company's  holdings  here  did  not  pay.  The  other  ground  was  worked 
for  many  years  by  a  group  of  miners  with  success,  though  the  returns 
are  not  known.  After  being  enjoined  they  continued  to  work  illegally 
from  time  to  time. 

After  in.junctions  considerable  drifting  was  done.  Exact  returns 
are  not  known  but  are  reported  as  .$-30,000  to  f|^40,000  per  year  (see 
Lindgren  p.  140).  The  gravel  appears  to  have  the  general  character 
of  that  at  Omega  and  at  Bloomfield,  and  should  produce  9  to  13  cents 
per  cubic  yard  where  not  drifted.  The  owners  expect  very  much 
liigher  results.  The  bulk  of  the  debris  could  be  retained  in  the 
canon  and  only  the  fines  need  be  sent  down  the  river. 

Rate  of  Work  Possible. 

1200  ]M.  I.  for  4  months=ab()ut  120.000  :\L  I.  D.  for  the  season. 
With  a  duty  of  3J  this  would  treat  420.000  cubic  yards.  At  9  cents 
per  cubic  yard  this  would  yield  .$37,800. 

If  results  equal  to  this  be  obtained,  this  ground  woidd  pa.v  for  the 
development  of  a  water  supply  to  prolong  the  season. 

•See  Ex.  Doc.  9S,  pp.  lOS  and  109. 
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Wasihngtox. 

Four  miles  furtlier  ii|)  tlie  river  thei'e  is  a  flat  of  uiiworked  secon- 
dary gravel  on  the  south  siile  of  the  river,  which  is  being  prospected 
liy  the  Washington  ^lining  and  Development  Company.  There  is 
aliout  120  acres  covered  by  gravel  35  feet  deep  or  more.  This  has 
been  tested  by  four  shafts,  which  showed  from  8  to  18  feet  of  bouldery 
gravel  at  the  bottom,  and  ordinary  river  gravel  above.  The  latter 
carried  8  to  12  cents  per  cubic  yard  and  the  bouldery  gravel  was 
richer,  but  very  variable. 

When  drifting,  a  test  on  46  carloads  showed  that  the  buttoiii  gravel 
carried  -$1.42  i)er  cubic  yard  before  discarding  the  boulders,  (il)  ear- 
loads  from  another  portion  of  the  property  showed  $2.28  per  cubic 
yard.  A  shallow  gravel  like  this  can  be  hydraulicked  with  good 
profit,  but  being  alongside  the  river  a  dam  mnst  be  provided  on  the 
river  itself  at  some  place  lower  down  as  at  Norton's  Canon.  The  com- 
pany has  water  rights  on  Scotchman's  Creek  and  a  ditch  that  conveys 
water  used  for  ground  sluicing.  This  can  readily  be  made  to  carty 
800  miner's  inches. 

Rate   of  Work   and   Yield    Expected. 

800  X  26  X  7=14.5,600  M.  I.  D.  This  gives  145,600  cubic  yards  for 
the  season.  Half  of  this  at  15  cents  and  half  at  50  cents  would  give 
^l547.320  for  the  season.  The  richer  gravel  on  the  bedrock  and  the 
gold  from  crevices  in  the  l)e(lrock  may  augment  this  figure  consider- 
ably, but  with  these  secondary  gravels  it  is  impossible  to  forerast 
what  may  be  obtained  owing  to  their  sjiott.v  nature. 

Omega. 

This  mine  is  aliout  nine  miles  in  a  direct  line  east  of  North  liloom- 
field  and  is  on  the  south  side  of  the  river.  From  it  can  be  seen  Alpha 
and  other  points  where  gravel  has  been  worked,  then  Relief  Hill  and 
behind  that.  Bloomfield,  the.se  jilaces  marking  the  track  of  the  old 
river  that  laid  down  these  gravels.  Omega  is  well  known  as  having 
gravel  that  gave  good  profits,  it  being  ea.sy  to  move  and  regular  in 
gold  contents,  averaging  13|  cents  for  the  whole  bank.  About  13,- 
000,000  cubic  yards  have  been  mined  and  an  additional  24.000,000 
may  be  mined  before  the  overburden  of  andesite  will  give  trouble.  If 
the  gravel  maintains  its  previous  record  for  regularity  of  returns 
the  whole  of  this  will  pa.v  under  the  new  conditions.  The  comjiany 
possesses  its  own  ditch  that  brings  5000  miner's  inches  from  the  South 
Yuba,  also  another  ditch  bringing  1200  miner's  inches  from  Diamond 
Creek.  The  latter  has  been  renewed  this  year  and  the  former  is  being 
repaired.  There  is  about  nine  miles  of  timber  fluming  (6  ft.  x  4  ft.) 
alongside  the  river  at  the  head  of  the  larger  ditch. 

5000  :M.  I.  for  6  months  of  26  piping  davs=78O,000  il.  1.  D. 
1200  M.  I.  for  4  months  of  26  piping  days=124,800  M.   1.  D. 


Total  water  for  season 904,800  M.  1.  D. 

In  1880  these  ditches  supplied  a  total  of  358.000  :\1.  I.  D.     With  a 
duty  of  3  this  would  treat  1.074.000  cubic  vards  for  the  season.     At 

6— 4SS46 
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13  cents  this  would  yield  $139,620.     These  are  the  figures  used  in 
Table  on  p.  71.  " 

Thi.s  rate  of  work  would  soon  be  attained  if  the  ditches  are  cleaned 
out  after  the  timber  tluming  has  been  repaired.  About  3  miles  of 
this  fluming:  was  repaired  this  suiimier  ready  to  hydraulic.  The  fig- 
ures indicate  that  the  rate  of  work  done  in  1880  may  be  exceeded. 

Mines  That  Would   Discharge  Into  the  Middle  Yuba. 

At  the  west  end  of  the  area  described  on  p.  72,  there  were  several 
mines  that  discharged  into  Shady  Creek  and  its  tributaries.  This 
creek  .ioins  the  South  Yuba  about  10  miles  below  Spring  Creek.  It 
has  not  sufficient  fall  to  clear  itself  from  the  large  amount  of  debris 
discharged  into  it  and  this  very  materially  delayed  work  in  the  mines 
above. 

A  tunnel  12.000  feet  long  could  be  driven  to  tap  these  gravels  from 
the  South  Yuba  and  give  good  grade,  but  7,800  feet  of  driving  would 
do  the  same  work  from  Grizzly  Creek,  a  tributary  of  Middle  Yuba. 
Two  shorter  tunnels  could  also  be  driven  from  Grizzly  Creek  to  tap 
the  Patterson  gravels.  Therefore,  a  dam  site  was  surveyed  near  Free- 
man's Bridge  on  the  ^Middle  Yuba  for  gravels  between  North  Colum- 
bia and  Paterson's  or  Badger  Hill. 

The  site  for  the  dam  is  a  good  one  and  gives  impounding  capacity 
more  reasonably  than  any  other  site  on  the  iliddle  Yuba.  An 
alternative  site  was  examined  below  Emory  Ford  or  Emory  Flat.  A 
dam  there  would  catch  this  gravel  but  the  rock  at  the  site  is  heavily 
jointed.  Therefore,  it  is  preferable  to  go  four  miles  lower  down  to 
Freeman's  where  there  is  not  this  disadvantage,  and  where  storage 
would  be  developed  at  less  cost.* 

The  gravel  that  woiild  be  washed  from  this  western  end  was  form- 
erly worked  by  a  number  of  mines  known  as  the  Central.  Consoli- 
dated. Eureka  Lake.  Laird,  Farrel,  AVestern.  ^IcCarty's,  Patterson, 
Badger  Hill. 

The  .quantitj-  of  gravel  remaining  is  readily  calculated  from  the 
contours  of  the  gravel  surface  and  the  contours  of  the  bedrock  in 
which  it  lies. 

Lea-\ang  rim  gravel  out  of  account  I  calculated  442,000,000  cubic 
yards  here  that  will  be  readily  accessible  when  tunnels  are  driven 
from  Grizzley  Creek.  ^Ir.  Waggoner  in  a  detailed  examination  esti- 
mated that  627,000,000  cubic  yards  are  available.  ^Ir.  C.  H.  ilunro 
indicates  that  attention  would  be  chiefly  directed  to  the  central  portion 
of  the  channel  that  he  estimates  contains  275,000,000  cubic  yards. 

The  gravel  already  worked  from  these  areas  was  top  gravel,  most 
of  it  light  and  not  of  great  value:  bedrock  has  not  been  reached, 
except  at  Badger  Hill.  Records  of  production  are  fragmentary  as 
there  has  been  no  obligation  imposed  on  owners  to  record  their 
returns. 


•  "Written  before  estimates  of  costs  were  obtained  for  dams  on  these  sites  and 
before  agreement  was  reached  for  storage  in  the  proposed  dam  at  the  Narrows  on 
the  Main  Tuba  River. 
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Mines 

Cubic  yards 

Value  per 
cubic  yard 

Yield 

Ye^ 

Cost  of 
water  per 
M.LD. 

4,320,800 
3,000,000 

{0.06  to  $0.08 
.0433 

$343,663  10 
129,904  33 
(22,288) 

1863-1868 

$0  23 

20 

.041 
.031 
.050 
.034 
.044 
.031 

1875 
1881 
1881 
1881 
18S4 
1884 

20 

1,110,000 
1,922,000 
1,120,000 
1,970,000 
316,000 

35,776  72 
96,115  52 
38,645  30 
86.800  00 
10,700  00 

T2>irri 

13,788,800 

$743,605  17 

^ 

SO  0335 

The  table  of  yields  given  is  compiled  chiefly  from  data  given  in 
Mr.  Hague's  report.  This  shows  a  range  of  value  from  3.1  to  8  cents 
and  an  average  of  5.35.  This  was  top  gravel  easily  moved  like  that 
•washed  at  North  Bloomfield,  Dutch  Flat.  You  Bet  and  Gold  Run.  and 
similar  to  those  other  gravels  in  being  of  low  value. 

One  shaft  was  sunk  on  the  Consolidated  ground.  This  showed  a 
depth  of  237  feet  of  gravel  remaining  and  that  it  was  originally  500 
feet  deep.  Some  drifting  was  done  to  determine  the  run  of  the  chan- 
nel which  was  found  to  be  600  feet  wide  (see  Ex.  Doc.  267,  p.  88). 
The  values  from  this  work  are  not  on  record.  A  few  miles  further 
east  the  work  done  at  North  Bloomfield  in  1887  showed  that  1,591,730 
cubic  yards  of  gravel  from  the  top  200  feet  on  the  mine  yielded  3.8 
cents  per  cubic  yard,  and  702.200  cubic  yards  from  the  bottom  65 
feet  yielded  32.9  cents  per  cubic  yard.  The  average  for  the  265  feet 
was  12.7  cents  per  cubic  yard. 

With  yields  of  from  3.1  to  8  cents  for  the  top  gravel  of  the  Colum- 
bia deposit  we  may  reasonably  expect  something  of  the  order  of  9 
to  12  cents  from  the  gravel  that  lies  below,  at  any  rate  in  the  central 
portion  of  the  627.000.000  cubic  yards  of  gravel  that  remaius.  It  is 
weU  to  recall  the  general  average  of  9.8  cents  obtained  from  26.000,000 
cubic  yards  mined  at  Bloomfield.  Before  work  is  commenced  on  this 
area  it  is  probable  that  several  trial  shafts  would  be  sunk  to  determine 
whether  one  portion  of  the  ground  is  appreciably  different  from  the 
re.st.  The  expense  of  renovating  the  ditches  and  refitting  the  mines  and 
for  tunnelling  would  be  considerable  and  if  one  portion  of  the  gravel 
is  richer  than  the  rest  it  would  be  well  to  work  that  ground  as  early 
as  possible. 

;\Ir.  C.  H.  ilimro,  Consultiog  Engineer  for  the  River  Mines  Com- 
pany, who  has  had  extensive  experience  in  hydraulic  and  dredge 
mining,  has  made  a  careful  study  and  valuation  of  this  deposit 
between  North  Bloomfield  and  Badger  Hill.  He  writes  as  follows 
under  dates  of  January  7  and  January  31,  1927 : 

■The  total  length  of  channel  considered  is  about  34,000  feet.  The  extensive  drill 
prospecting  work,  coupled  with  mining  operations,  indicates  18,000  feet  of  channel, 
or  275,000,000  cubic  yards,  with  an  average  recovery  value  of  lO.oc  per  cubic  yard, 
on  the  western  portion." 
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"On  the  eastern,  or  North  Bloomfleld  end.  n200  feet  of  channel  have  been  worked 
to  bedrock,  with  an  average  recovery  of  S.OGc  for  29,870,000  cubic  \-ards.  Previous 
to  the  completion  of  tlie  North  Blooinfield  bedrock  tunnel  short  tunnels  were  run  at 
elevations  higher  tlian  the  bottom  of  the  channel  to  mine  off  the  top  gravels.  In 
some  places  these  top  gravels  were  mined  to  a  width  of  4S00  feel,  A  large  area  of 
low  grade  ground  was  taken  from  the  north  and  soutli  rims  in  this  area,  which 
would  otherwise  not  have  been  mined  if  the  bedrock  tunnel  had  been  completed 
earlier.  In  future  it  ^vill  not  be  necessary  to  mine  to  the  width  as  shown  in  the 
North  Bloomfield  pit  but  by  selective  mining  or  confining  the  operations  to  the  pay 
channel  a  better  recoverj-  per  cubic  yard  should  be  obtained  than  "was  secured  from 
the  former  mining  operations.  It  is.  therefore^  reasonable  to  assume  that  the 
eastern  portion  of  the  channel  from  the  east  end  of  the  drilled  area  to  the  Malakoff 
pit,  a  distance  of  16.000  feet,  should  give  an  average  recover\-  of  10c  per  cubic  vard 
for  a  total  of  133.000.000  cubic  yards." 

"Summarizing  the  above  figures,  we  have  available  selective  yardage  as  follows: 

Cnbic       Recorerj/  T"-f' 

Soil    Juan    Channel  L^ength  yards      v<thte.  cents      r.:. 

Western    portion    IS.OOO  ft.  275,000,000  10.5  $2^  • 

Eastern   portion   16,000  ft.  133,000.000  10.0  13.:, 

Totals    and    averages 34,000  ft.  408,000.000  10.3  *42.175.000 

•'Wlien  you  consider  the  extent  of  drilling  development  over  tlie  34.000  feet  of 
channel  and  also  that  5200  feet  were  mined  to  bedrock  on  the  eastern  end,  the  con- 
clusions arrived  at  above  are  fair  and  reasonable." 

•*As  soon  as  it  is  definitely  decided  that  tailing  storage  space  can  be  secured  at  a 
low  cost,  it  is  the  intention  of  the  River  Mines  Company  to  equip  their  large  hydraulic 
property  of  San  Juan  Ridge  for  active  mining  operations." 

At  the  above  value,  hydraulic  miuing  would  pay  if  the  imjiouiid- 
in?  is  cheap  and  if  the  miner  i.s  assured  that  he  uiay  continue  to  mine 
upon  coinplyiii'r  Avith  the  regulations  of  the  Coniniissiou. 

With  the  assurance  that  there  will  be  an  adequate  dam  on  the  south 
and  on  the  Middle  Yuba  it  would  pay  to  drive  all  the  tunnels  men- 
tioned and  to  renovate  ditches  and  flumes  and  refit  the  mines  on  this 
area.  But  unless  there  is  the  security  that  such  work  ma.v  be  pro.s- 
ecuted  rejrularl.v  for  many  seasons  it  would  be  futile  to  expend  the 
capital  required.  To  recover  this  capital  and  earn  interest  upon  it 
it  will  necessitate  many  years  of  work. 

Rate  of  Work  Possible. 

On  the  Middle  Tuba  side  of  the  ritii^e  mere  \\ dui'i  ne  available  the 
other  half  of  the  water  distributable  by  ditches  belonuring  to  the  River 
Mines  Company,  viz: — 650.000  M.  I.  D.  for  the  year,  plus  "wa.v 
water".  The  Consolidated,  Farrel.  and  Laird  diggings  used  903,522 
M.  I.  D.  in  1881  according  to  Hague  "s  report. 

Additional  water  could  be  obtained  from  the  Middle  Yuba  by 
excavating  a  ditch,  but  the  cost  would  be  large.  ^Many  ditch  com- 
panies organized  in  the  old  days  spent  much  money  and  were  unable 
to  return  their  capital  to  the  shareholders:  therefore,  water  thai 
would  entail  building  an  entirely  new  ditch  of  considerable  leneth  i> 
not  included  in  this  estimate.  "Way  water"  will  help  considerably, 
however. 

The  duty  obtainable  on  gravels  at  this  end  of  the  North  Columbia 
deposit  would  be  about  the  same  as  that  obtained  at  the  eastern  end. 
viz.  4  cubic  yards  or  more  per  miner's  inch.  650.000x4  gives  2,600,- 
000  cubic  yards  for  the  season.  The  same  yardage  would  be  obtained 
if  some  water  from  these  ditches  were  diverted  for  work  at  Moore's 
Flat.  Snow  Point,  or  Xorth  San  Juan,  the  only  difference  being  that 
some  of  the  gravel  would  be  mined  at  these  other  places. 

The  above  is  a  conservative  estimate  because  "way  water"  or 
Arater  picked  up  on  the  way  would  be  considerable  on  the  long  run 
of  ditches  from  Lake  Bowman  to  the  uiines. 
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Witli  n  yenvly  yardage  of  2,60(1,000  it  will  take  a  long  time  to  work 
the  g-ravel  known  to  be  available.  It  is,  therefore,  probable  that 
means  will  be  found  for  developing  additional  water  and  the  above 
rate  of  work  may  be  largely  exceeded.  In  the  meantime  2,600,000 
cnbic  yards  per  annum  is  my  estimate  of  what  will  be  done  provided 
that  iissistaiici'  be  given  through  the  erection  of  a  large  dam. 

Other  Districts  on  the   Middle  Yuba. 

At  .Moore's  Flat,  the  Blue  Bank  and  Boston  Mines  worked  their 
way  wi'U  into  the  bank  until  they  had  to  contend  with  a  heavy  cover 
of  andesite.  This  finally  came  down  as  a  large  landslide  and  stopped 
hydraulic  operations  by  smothering  the  rock  cuts  and  boxes.  To 
work  behind  this  slide  would  necessitate  sluicing  away  sufficient  material 
to  uncover  the  rock  cuts  and  it  is  a  matter  of  opinion  whether  this 
would  pay.  The  Blue  Bank  was  rich,  and  miners  have  assured  me  that 
it  would  jiay  to  work,  liut  I  havi'  not  included  it  in  tlie  table  of  gravels 
availalile. 

Water  for  work  at  Moore's  Flat  was  drawn  frcun  ditches  thai  sup- 
ply water  for  the  main  area  at  North  Columbia,  viz,  the  Rivei-  Mines 
Company-  ditches. 

The  Yields  for  1881  from  Snow  I'oiiit  and  Boston  Mines  were  given 
by  .Mr!  Hague  as  follows:  Snow  Point  !i^27,387.24,  giving  $6,635,55 
profit.  At  4.9  yards  to  the  M.  I.  D.  this  worked  out  at  11.3  cents  per 
cubic  yard  and  a  cost  of  8.5  cents.  Boston  yielded  .$140,407.39  giving 
$81,705.14  profit  at  4.9  yards  per  :M.  I.  D. ;  this  gives  14.5  cents  per 
cubic  yard  and  a  cost  of  6.9  cents. 

Some  small  areas  of  gravel  are  known  on  the  Middle  Yuba  and  its 
tributaries,  and  will  be  workable  if  a  dam  is  provided  at  Freeman's 
for  the  North  Columbia  gravels.  I  did  not  examine  them  as  they 
are  widely  seiiarated. 
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LETTER  OF  TRANSMITTAL. 

San  Frauciseo,  June  30,  1926. 

Hiivordblr  Friend  Wm.  Richardson, 

Governor  of  California, 

Sacramento,  California. 

Sir:  In  conipliauce  with  law  we  submit  herewith  a  report  of  the 
business  transacted  bv  the  Fish  and  Game  Commission  for  the  biennial 
period  July  1,  1924,  to  June  30,  1926. 

This  report  summai'izes  departmental  and  bureau  reports  submitted 
monthly  to  this  Commission  and  is  prefaced  by  the  report  of  the 
executive  officer  covering  in  a  general  way  the  activities,  accomplish- 
ments and  needs  of  the  Commission. 

It  is  our  pleasure  to  report  to  you  a  complete  reorganization  of  this 
Commission  intended  to  place  the  Commission  upon  a  business  basis. 
This,  we  believe,  is  reflected  in  the  reports  of  the  various  departments 
and  bureaus. 

As  usual,  the  appendix  to  the  report  contains  statistical  information, 
much  of  which  has  been  collected  and  presented  for  the  first  time. 

Respectfully  submitted. 

I.  Zellerbach, 
m.  j.  connell, 
Ralph  H.  Clock, 
Board  of  Fish  and  Game  Commissioners. 


3n  iHpm0rtam 


During  tlie  bieiinium  the  Commission  lias  lost  the 
services,  through  death,  of  a  former  commissioner,  George 
H.  Anderson,  and  three  of  the  oldest  deputies  and  one 
of  the  youngest  in  point  of  service. 

Tom  W.  Birmingham,  who  for  many  years  was  stationed 
at  Red  Bluff,  died  on  August  13,  1024.  He  began  service 
with  the  Pish  and  Game  Commission  in  1903. 

Henry  J.  AbeLs  died  Angu.st  21.  1925,  after  continuous 
employment  with  the  Commission  since  1905. 

William  J.  Moore  of  Napa  died  May  4,  1925,  his  term 
of  sen'ice  having  begun  in  1909. 

Bernard  Luttrell,  after  only  a  few  months  service  in 
Siskiyou  County  was  aceidentallv  killed  on  October  12, 
1925. 

The  constructive  work  of  these  men  will  live  long  after 
them  and  constitute  a  greater  memorial  than  we  can  here 
express. 


REPORT  OF  EXECUTIVE  OFFICER. 

Honorable  Board  of  Fish  and  Game  Commissioners 
of  ihc  Slate  of  California, 

San  Francisco,  California. 

Sirs:  On  January  18,  1926,  the  Fish  and  Game  Commission  com- 
menced its  reorganization,  and  it  might  not  be  amiss  to  state  the  facts 
leading  up  to  the  change. 

On  May  5,  1925,  Commissioner  George  H.  Anderson  resigned  and 
Governor  Richardson  appointed  Isadore  Zellerbach  of  San  Francisco 
to  till  the  vacancy.  On  December  1,  1925,  Frank  M.  Newbei-t,  for  many 
yeare  president  of  the  Board  of  Commissioners,  severed  his  connection 
with  the  Commission.  Mr.  Newbert  throughout  his  term  of  office  cheer- 
fully devoted  a  large  portion  of  his  time  to  the  Commission  and  origi- 
nated numerous  conser%^ation  measures.  During  his  incumbency  the 
Commission  grew  from  a  small  organization  to  one  with  many  employees 
and  manifold  duties. 

Judge  Ralph  H.  Clock  of  Long  Beach  was  appointed  bj-  Governor 
Richai'dson  to  take  Mr.  Newbert 's  place  on  the  Commission.  On  Decem- 
ber 7,  1925,  Mr.  Zellerbach  was  elected  president  of  the  board.  On 
December  31.  1925,  the  then  executive  officer,  George  Neale.  re>;igned. 

Prior  to  this  time  the  patrol  of  the  state  had  been  divided  into  thi'ee 
main  subdivisions,  one  centering  out  of  Sacramento  with  the  executive 
officer  in  particular  charge,  one  out  of  San  Francisco  and  one  out  of 
Los  Angeles.  The  wardens  in  each  of  these  districts  were  accountable 
to  a  chief  deputy  in  the  district  office  functioning  under  the  resident 
Commissioner.  In  addition  there  was  a  separate  patrol,  both  land  and 
water,  under  the  Department  of  Commercial  Fisheries,  responsible 
directly  to  the  Commercial  Fisheries'  office  in  San  Francisco.  The  main 
patrol  activities  of  the  Commission  were  thus  divided  into  three  separate 
patrol  districts.  There  were  two  other  departments  of  the  Commis- 
sion— the  Department  of  Commercial  Fisheries  and  the  Department  of 
Pish  Culture.  The  operation  and  supervision  of  screens  in  irrigation 
canals  and  fish  ladders  over  dams  were  under  the  Department  of  Fish 
Culture.  Pollution  problems  were  handled  in  tidewaters  by  the  Depart- 
ment of  Commercial  Fisheries,  and  in  fresh  water  by  the  Department 
of  Fish  Culture,  or  by  one  of  the  three  district  offices  of  the  Commis- 
sion. The  water  patrol  of  the  Commission  in  tidewater  and  on  the 
ocean  was  under  the  Department  of  Commercial  Fisheri&s,  and  the  fresh 
water  patrol  in  the  upper  Sacramento  and  San  Joaquin  rivers  was  under 
the  Sacramento  district  office,  without  any  relation  or  cooperation 
between  the  two  patrols  and  under  an  arbitrary  division  of  temtory. 
Each  of  the  thi-ee  di.strict  patrol  offices  of  the  Commission  was  a  separate 
entity,  self-governed,  and  responsible  solely  to  the  Commissioner  resi- 
dent in  that  district. 

On  Januarjf  18,  1926,  the  Board  of  Commissioners  met  and  appointed 
the  present  executive  officer  upon  a  program  calling  for  an  entire  reor- 
ganization of  the  Commission.  It  was  determined  that  the  Commission 
should  function  as  a  business  concern,  with  a  similar  form  of  manage- 
ment, centering  all  responsibility  exactly  where  it  belonged;  that  the 
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three  CoiumLssioners  should  serve  in  exactly  the  same  capacity  as  the 
directors  of  any  modern  corporation,  fixing:  the  broad  general  policies 
of  the  Commission,  and  divorcing  themselves  entirel.y  from  the  admin- 
istrative and  executive  ■work  which  theretofore  had  been  handled  by 
each  Commissioner  for  his  own  particular  district ;  and  that  the  Com- 
missioners should  act  collectively  as  a  Commission,  and  that  no  indi- 
^-idual  Commissioner  should  have  the  right  to  determine  policies  or 
direct  the  actual  functioning  of  any  department  or  employee  of  the 
Commission. 

The  executive  oflScer  was  to  have  the  same  status  in  the  Commission 
as  the  general  manager  of  a  corporation  with  all  functions  of  the  Com- 
mission centering  in  him.  In  order  to  do  this  effectively  it  was  deter- 
mined that  aU  activities  of  the  Commission,  other  than  those  of  the 
three  main  departments,  should  be  handled  by  bureaus,  each  directly 
responsible  to  the  executive  officer. 

Inasmuch  as  the  present  executive  officer  had  been  acting  as  attorney 
for  the  Comnaercial  Fisheries  Department,  it  was  deemecl  best  in  the 
interests  of  economy  and  efficiency  to  combine  the  three  offices  (execu- 
tive officer,  attorney,  and  attorney  for  the  Commercial  Fisheries  Depart- 
ment) in  one  individual,  and  that  the  executive  officer  should  be  given 
an  assistant  attorney  to  aid  him  in  his  duties.  In  view  of  the  fact  that 
the  new  executive  officer  was  to  act  as  general  attorney  for  the  Commis- 
sion and  handle  the  legal  work  for  the  Commercial  Fisheries  Depart- 
ment, it  was  deemed  necessarj-  to  remove  the  executive  offices  from 
Sacramento  in  order  that  the  executive  officer  might  be  in  close  touch 
^vith  the  Commercial  Fisheries  headquarters  in  San  Francisco.  Also, 
it  was  decided  that  the  executive  offices  must  be  closer  to  Mr.  Zellcr- 
bach,  the  new  president  of  the  board,  who  was  taking  such  an  active 
part  in  the  work.  With  a  new  assistant  executive  officer.  ^Mr.  Dunbar, 
at  Sacramento,  sufficient  contact  could  be  maintained  with  tlie  Board 
of  Control  and  the  CIatI  Service  Commis.sion.  The  organization  was 
buUt  up,  then,  in  three  main  departments : 

Patrol  Department. 

Fish  Culture  Department. 

Commercial  Fisheries  Department, 

and  the  following  bureaus : 

Finance  and  Accounts. 

Education  and  Kesearch, 

Publicity, 

Pollution, 

Screens  and  Ladders, 

Game  Farm, 

Statistics  and  Game  Problems. 

Monthly  aU  the  department  and  bureau  heads  assemble  for  a  cabinet 
council  meeting  at  headquarters  in  San  Francisco.  At  these  meetings 
general  matters  of  policy  are  discussed  and  cooperation  between  the 
departments  planned  and  consiimmated.  Certain  fixed  cabinet  policies 
are   adopted   for  our  miitual   guidance   and  matters   are   frequently 
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referred  to  the  Board  with  our  reeomnieudations.  The  executive  officer 
is  thus  guided  by  the  opinion  of  those  entrusted  with  the  detail  workings 
of  the  various  activities  of  the  Commission. 

To  supplement  the  cabinet  meetings  a  system  of  interoffice  corre- 
spondence has  been  worked  out.  All  matters  of  a  technical  nature 
coming  in  the  mail  or  otherwise  to  the  executive  oiScer  are  immediately 
referred  to  the  head  of  the  department  or  bureau  particularly  inter- 
ested. Instructions  are  given  with  the  transmittal  that  the  letter  shall 
either  be  answered  directly  by  the  chief  of  the  department,  or  that  a 
i-eport  be  made  and  forwarded  to  the  executive  officer  so  that  he  may 
personally  repl}^  It  frequently  happens  that  transmitted  matter  passes 
from  the  executive  officer  to  the  Patrol  Department,  thence  to  the 
captain  of  patrol,  from  him  to  the  deputy  patroling  the  particular 
district  where  the  investigation  is  to  be  made,  and  then  the  report  from 
that  deputy  comes  back  through  the  usual  channels  to  the  executive 
officer.  Fixed  responsibility  is  therefore  placed  and  an  intelligent 
answer  can  be  made  to  the  original  correspondent. 

It  was  intended  to  make  the  Pish  and  Game  Commission  function  as  a 
big  business  concern,  and  we  have  endeavored  in  every  possible  way  to 
avail  ourselves  of  advanced  business  methods.  Modern  office  furniture 
and  fixtures  have  been  installed.  A  power  multigraph  machine  elimi- 
nates much  printing.  Roll  top  desks  have  been  abolished.  Supplies 
are  purchased  in  large  quantities  instead  of  piecemeal  as  heretofore  by 
liranch  offices  and  departments.  A  new  card  system  inventory  is  being 
prepared  and  will  be  kept  up  to  date.  A  personnel  file  is  being  installed 
as  a  basis  for  increases  in  salary  and  promotion. 

The  general  duties  and  scope  of  activities  of  the  three  major  depart- 
ments of  the  Commission  are  as  follows : 

PATROL  DEPARTMENT. 

The  first  step  in  the  reorganization  of  the  Patrol  Department  was  to 
abolish  the  local  district  offices.  All  of  the  patx-ol,  land  and  water,  with 
the  exception  of  one  boat  working  under  the  Commercial  Fisheries 
Department  at  San  Pedro,  was  centered  under  a  chief  of  patrol.  J.  S. 
Hunter,  who  had  for  many  years  been  in  charge  of  the  district  office  of 
the  Commission  at  San  Francisco,  was  selected  as  the  new  chief.  His 
report  appended  shows  in  more  detail  the  organization  cf  his  depart- 
ment. It  is  pleasing  to  relate  that  real  efficiency  in  patrol  is  now  being 
obtained. 

iMobility  of  men  is  possible,  and  deputies  can  be  massed  in  portions 
of  the  state  when  and  where  needed.  Extra  men  can  be  put  on  for 
the  opening  of  the  deer  and  duck  season.  When  emergency  arises  details 
can  be  shifted  from  one  portion  of  the  state  to  another.  The  captain 
.system  as  instituted  in  the  patrol  has  been  a  big  success.  One  feature 
of  the  new  system  which  deserves  particular  comment  is  the  cooperation 
which  this  department  lends  to  all  other  departments  or  bureaus  of  the 
Commission.  This  year  the  captains  and  individual  deputies  have 
assisted,  when  called  upon,  in  the  planting  of  fish ;  in  like  manner  they 
have  made  reports  on  pollution,  and  on  .screen  and  ladder  matters. 
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FISH   CULTURE  DEPARTMENT. 

The  detailed  report  of  this  department,  which  fimctiun^  as  heretofore 
under  "W.  H.  Shebley,  the  dean  of  all  employees  of  the  Commission, 
shows  its  manifold  activities  and  ramifications.  Without  screens,  lad- 
ders and  pollution,  which  are  now  in  separate  bureaus,  this  depart- 
ment of  itself  is  still  one  huge  business  enterprise.  New  hatcheries  are 
being  constructed:  fish  ponds  are  being  built:  and  new  theories  are 
constantly  being  tested. 

During  the  coming  year  a  radical  departure  will  be  made  in  the 
method  of  planting  fish.  Heretofore,  prior  to  the  fish  planting  season, 
individuals,  sportsmen,  organizations,  boards  of  supervisors,  forest 
service  and  others  have  applied  to  the  Commission  for  allotments  of 
trout.  As  far  as  possible,  the  Fish  Culture  Department  honored  these 
applications  without  any  possibility  of  determining  whether  applicants 
had  proper  facilities  for  transporting  and  planting  the  fish.  The  conse- 
quence has  been  that  for  years  the  Commission  has  been  blamed — for 
the  most  part  un.justly — for  poor  planting  methods.  The  receiving  of 
fish  from  the  Commission  had  become  a  right  rather  than  a  privilege, 
and  if  the  applicant  were  not  given  liLs  requested  allotment,  an  uproar 
ensued.  A  study  of  the  situation  showed  clearly  that  it  was  as  much 
the  duty  of  the  Commission  to  see  that  the  fish  were  planted  properly 
as  it  was  to  rear  healthy  fry.  There  is  no  question  but  that  our  Fish 
Culture  Department  is  as  efiiciently  managed  as  any  in  the  country, 
and  that  the  taking  of  eggs  and  raising  of  fish  is  being  conducted  by 
a  man  who  is  a  past  master  in  the  art.  and  it  has  been  a  crime  and  a 
shame  that  these  Gsh  after  leaving  the  skillful  hands  of  our  own  fish 
eulturists,  should  be  improperly  planted,  lost  or  destroyed,  through 
inexperienced  or  inefficient  methods  of  handling. 

To  remedy  the  situation  an  order  has  been  issued  by  the  executive 
officer  that  the  Commission  will  no  longer  receive  any  applications  for 
fish.  Prior  to  the  next  fish  planting  season  the  Fish  Culture  Department 
\\"ill  .send  to  each  of  the  patrol  captains  of  the  state  a  communication 
giving  an  initial  estimate  of  the  number  and  species  of  fish  which  can 
be  alloted  to  that  district  for  the  next  season.  Thereupon  the  patrol 
captain  will  call  into  consultation  those  people  in  his  district  who 
Jiave  heretofore  received  fish  from  the  Commission,  his  own  deputies 
and  such  other  persons  as  he  deems  interested.  This  conference,  armed 
with  maps  and  all  available  data,  wUl  designate  and  allot  to  each  stream 
and  lake  within  that  patrol  district  the  proper  number  and  species  of 
fish.  These  proposed  plantings  will  be  designated  as  either  primary 
or  secondary.  The  report  will  then  be  forwarded  by  the  patrol  captain 
to  the  Department  of  Fish  Culture,  together  with  a  designation  of  places 
within  the  district  at  which  the  captain  desires  to  receive  the  fi.sh.  and 
the  quantities  for  each  destined  point.  From  their  knowledge  of  the 
biological  or  other  situations  in  the  streams  and  lakes,  the  Fish  Culture 
Department  will  check  these  reports  over  for  accuracy  as  to  designated 
plantings.  Thereupon,  when  the  Fish  Culture  Department  knows  with 
certainty  the  number  of  fish  available  for  planting  during  the  season, 
the  captain  of  patrol  will  be  notified  whether  his  allotment  will  be  made 
in  ftiU  or  cut.  If  it  is  cut,  the  secondary  plantings  will  be  diminished. 
TVTien  the  planting  season  begins  the  Fish  Culture  Department  will 
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notify  the  patrol  captain  of  the  day  of  arrival  of  fish  at  points  of  desti- 
nation and  the  number  shipped.  The  patrol  captain  and  his  deputie^  in 
the  meanwhile  will  have  arranged  with  local  sportsmen's  associations 
and  other  interested  parties,  the  question  of  transportation  and  volun- 
teers to  assist  in  the  planting.  The  distribution  cars  upon  arrival  will  be 
met  by  the  deputies  and  planting  crews,  and  the  planting  will  be  done 
under  the  direction  of  the  deputies,  with  the  full  responsibility  resting 
upon  them.  In  this  way  it  is  hoped  that  fish  will  be  alloted  to  streams 
and  lakes  rather  than  to  individuals. 

It  is  a  radical  departure,  l)ut  from  all  indications  it  is  a  popular 
c-hange,  and  we  believe  that  with  the  support  of  the  sportsmen  of  the 
state  it  can  be  put  over  and  redound  to  the  credit  of  our  fish  planting 
system. 

At  the  urgent  request  of  the  sportsmen  of  California,  this  Commission 
early  in  the  year  1926  commenced  the  construction  and  maintenance  of 
so-called  retaining  or  holding  ponds  for  trout.  The  argument  advanced 
in  favor  of  these  ponds  was  that  the  planting  of  very  small  fry  resulted 
in  their  destruction  by  predatory  fish,  and  that  if  the  trout  were  held 
until  they  reached  the  .size  of  ii  or  5  inches,  they  would  have  a  far 
better  chance  after  liberation.  The  Commission  has  constructed  holding 
ponds  adjacent  to  several  of  its  fish  hatcheries,  and  the  fish  have  thrived 
and  will  be  liberated  during  the  fall  and  winter  months.  In  addition 
to  these  ponds  constructed  by  the  Commission,  over  which  it  retains 
the  supervision  and  care,  the  Commission  has  cooperated  with  the 
sportsmen's  organizations  of  the  state  in  the  building  of  other  ponds  by 
furnishing  plans  and  aiding  in  the  choice  of  sites.  These  ponds  have 
then  been  constructed  by  the  sportsmen  out  of  their  own  funds.  They 
have  also  arranged  for  the  feeding  and  care  of  the  fish.  In  all  over  two 
and  one-half  million  trout  have  been  placed  in  these  ponds.  The  utmost 
cooperation  has  been  extended  to  the  Commission  by  the  sportsmen,  and 
our  Fish  Culture  Department  has,  likewise,  extended  to  the  sportsmen 
its  help,  supervision  and  advice.  The  experiment,  however,  in  regard 
to  most  of  the  ponds  built  by  the  sportsmen  has  resulted  most  unfavor- 
ably. It  has  been  fully  demonstrated  to  us  that  it  is  the  duty  of  the 
Fisli  and  C4ame  Commission  not  only  to  hatch  the  fish  originally  in  our 
hatcheries^  but  to  rear  them  until  they  are  actually  planted.  It  takes 
a  fishculturist  to  care  for  fish  in  holding  ponds  .just  as  much  as  in 
the  trough  at  the  hatcheiy.  The  sportsman,  no  matter  how  well  inten- 
tioned,  except  in  rare  cases,  can  not  give  to  the  fiLsh  in  the  holding  ponds 
vhe  trained  care  and  attention  necessary.  Disease  is  just  as  prevalent 
among  young  trout  in  holding  ponds  as  it  is  in  hatcheries,  and  firm, 
immediate  and  scientific  methods  are  necessary  to  combat  disease  when 
it  appears. 

It  is  the  opinion  of  the  executive  ofScer  that  this  Commission  should 
proceed  with  holding  ponds,  and  should  construct  them  at  our  hatcheries 
and  at  strategic  locations  throughout  the  state ;  but  I  firmly  insist  that 
all  of  these  holding  ponds  shall  be  constructed  by  the  Commission  and 
maintained  by  the  Commission  oiit  of  its  own  funds,  and  under  the  care 
of  our  own  Fish  Culture  Department.  As  many  of  the  ponds  as  pos- 
sible should  be  so-called  natural  ponds  where  the  young  fish  can  obtain 
their  own  food.     The  qiiestion  of  feeding  a  large  number  of  fish  in 
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ponds  until  they  reach  the  size  of  five  inches  is  at  the  present  time 
completely  beyond  the  finances  of  the  Commission.  "We  will  have  to 
go  slowly  until  further  funds  are  available.  It  can  therefore  be  stated 
that  the  theory  of  holding  ponds  is  successful  wlieu  they  are  maintained 
under  our  own  auspices.  I  can  not  conscientiously  recommend  that  any 
fish  be  furnished  by  us  to  sportsmen's  organizations  unless  those  sports- 
men definitely  commit  themselves  to  the  employment  of  trained  fish- 
culturists  to  take  care  of  the  fish. 

COMMERCIAL   FISHERIES   DEPARTMENT. 

This  department  continues  to  function  with  its  usual  efficiency  under 
the  capable  leadership  of  N.  B.  Scofield,  who  has  been  its  head  since  the 
inception  of  the  department  many  years  ago.  The  department  retains 
all  of  its  former  functious  with  the  exception  of  the  water  patrol  of 
San  Francisco  Bay  and  pollution  of  tidewaters.  The  detailed  report 
of  Mr.  Scofield  is  attached  showing  his  trials  and  tribulations  in  the 
strenuous  war  with  those  who  sought  to  ruin  the  fisheries  of  this 
state  by  the  unrestricted  use  of  food  fish  for  fertilizer.  In  this  con- 
nection it  would  not  be  amiss  to  point  out  that  the  success  of  Mr. 
Scofield  in  his  efforts  to  conserve  our  fish  has  been  in  a  large  measure 
due  to  the  unswerving  backing  of  all  our  Board  as  it  unequivocally 
took  the  stand  that  the  fish  of  this  state  must  be  saved. 

Mr.  Scofield 's  signal  ability  and  attainments  as  a  scientist  have 
been  recently  recognized  in  his  appointment  by  Secretary  of  Commerce 
Hoover  as  a  member  of  the  Advisory  Board  of  the  U.  S.  Bureau  of 
Fisheries,  and  in  his  appointment  by  the  President  of  the  United 
States  to  the  position  of  Commissioner  on  the  International  Fisheries 
Commission  between  the  U.  S.  and  Mexico.  This  International  Com- 
mission is  working  in  the  utmost  harmony  with  our  Commission  and 
has  placed  in  our  laboratory  at  San  Pedro  a  corps  of  workers  who  are 
collaborating  mth  our  laboratory  assistants  in  scientific  woiic  relating 
to  commercial  fisheries. 

The  various  bureaus  of  the  Commission  function  as  follows : 

BUREAU  OF  FINANCE  AND  ACCOUNTS. 

This  bureau  has  charge  of  the  issuance  of  licenses  and  of  all  account- 
ing and  funds  of  the  Commission.  H.  R.  Dunbar,  as  its  head,  was 
promoted  from  cashier  to  assistant  executive  officer,  so  that  he  could 
relieve  the  executive  officer  of  financial  details  and  act  as  a  liaison 
officer  between  this  Commission  and  the  other  state  departments  at 
Sacramento,  such  as  the  Board  of  Control.  To  him  is  entrusted  the 
workings  out  of  the  finances  of  the  Commission  under  the  new  account- 
ing method  installed  for  us  since  reorganization  by  the  Board  of 
Control.  At  this  time  I  desire  to  express  to  the  Board  of  Control  my 
personal  appreciation  and  the  appreciation  of  this  Commission  for 
the  very  valuable  work  done  for  us  by  their  accountant  Richard 
Soberanes,  who  was  with  us  for  a  period  of  six  months,  and  the  full 
cooperation  extended  to  us  by  all  members,  officers  and  employees  of 
the  Board  of  Control. 

This  new  biu-eau  has  now  worked  out  a  simple  efficient  method  of 
accounting,  which  allows  every  department  and  bureau  head  to  know 
at  any  time  the  exact  state  of  his  finances.     This  heretofore  had  been 
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completely  impossible  owing  to  cumbersome,  antiquated  methods.  A 
I'igid  budget  system  has  been  installed  and  each  department  and  bureau 
is  on  a  definite  j'early  allowance,  cheeked  by  quarterly  estimates  of 
needs.  I  am  happy  to  say  that  the  first  six  months'  experience  since 
reorganization  has  shown  that  we  were  able  to  keep  within  our  budget 
allowance. 

BUREAU  OF  EDUCATION  AND  RESEARCH. 

This  bureau  formerly  included  in  its  scope  the  publicity  work  of 
the  Commission,  but  under  the  reorganization  this  has  been  delegated 
1o  a  separate  bureau.  The  bureau  remains  under  the  able  leadership 
of  Dr.  H.  C.  Bryant,  and  now  devotes  itself  entirely  to  thft  educational 
program  of  the  Commission  and  such  research  problems  as  have  to 
do  with  vertebrate  zoology  and  food  of  birds  and  animals.  The  work 
of  the  bureau  has  been  facilitated  bj'  extending  to  it  increased  financial 
allowance,  so  that  Dr.  Bryant  now  has  a  regular  assistant  who  can  aid 
in  his  lecturing  and  act  as  librarian  for  tlie  Commission.  This  bureau 
has  already  purchased  the  best  of  the  available  motion  iDicture  films  of 
California  fish  and  game  subjects,  and  is  publishing  educational 
booklets  as  rapidly  as  possible.  The  reorganized  Commission  lays  great 
stress  upon  its  educational  campaign,  and  as  time  goes  on  we  expect  to 
increase  greatly  the  scope  of  this  bureau.  Our  plans  contemplate  the 
removal  of  the  bureau's  headquarters  from  Berkeley  to  the  San  Fran- 
cisco office  of  the  Commission  in  order  that  its  library  and  other  data 
and  material  will  be  available  for  the  use  of  the  officers  and  needs  of 
the  Commission,  and  .so  that  the  executive  officer  and  other  branches 
of  the  Commission  may  keep  fully  in  touch  with  our  educational  pro- 
gram. 

BUREAU    OF    PUBLICITY. 

For  many  j-ears  the  Commission  has  suffered  through  lack  of  proper 
j.iublicity.  A  large  portion  of  the  publicity  contributed  mainly  through 
ijnauthorized  channels  was  termed  propaganda  by  the  newspapers  and 
promptly  turned  down.  Our  first  effort,  therefore,  was  to  secure  a 
real  newspaper  man  to  head  this  important  branch  of  our  work.  We 
were  fortunate  in  securing  Major  Rolin  G.  Watkins,  who  is  a  specialist 
along  this  line,  and  he  has  ably  conducted  this  bureau.  His  detailed 
report  is  appended  and  shows  how  we  are  reaching  the  people  of  the 
state.  Formal  instructions  have  gone  to  all  departments  and  employees 
of  the  Commission  that  no  publicity  must  emanate  from  any  of 
them  without  going  through  the  executive  office  to  see  that  it  is  con- 
sonant with  the  policies  of  the  Commission.  We  are  thus  able  to  cen- 
tralize responsibility  and  the  policy  of  the  Commission  is  not 
jeopardized.  Major  Watkins'  sole  instructions  in  his  publicity  work 
were  to  tell  the  people  of  the  state  what  we  are  doing  and  what  we 
expect  to  do  in  the  future  and  to  avoid  anything  in  the  nature  of 
propaganda.  It  has  been  his  principle,  therefore,  to  write  stories  of 
activities  carrying  a  human  interest  value. 

To  build  up  the  morale  of  the  employees  of  the  Commission,  to  unify 
the  personnel  and  to  infuse  a  spirit  of  pride  in  being  a  part  of  a 
large  organization  that  is  doing  things,  it  is  part  of  the  duty  of  this 
l)ureau  to  get  out  once  each  month  a  "Service  Blilletin,"  which  is 
mailed  to  every  employee  of  this  Commission.    Through  the  Bulletin, 
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also,  all  departments  issue  iustructions  or  give  items  of  particular 
interest. 

BUREAU  OF  POLLUTION. 

Until  such  time  as  the  Commission  had  additional  funds  it  -was 
deemed  best  to  consolidate  this  bureau  with  the  Bureau  of  Publicity 
under  Major  Watkins,  and  it  has  functioned  ably.  As  previously 
noted,  it  takes  over  from  the  Department  of  Commercial  Fisheries  and 
the  Department  of  Fish  Culture  and  the  former  patrol  districts,  this 
ever-present  problem  -which  seems  to  be  getting  so  acute  throughout 
the  state  and  nation.  Major  Watkins  can  not  be  commended  too  highly 
for  the  able  manner  in  which  he  has  conducted  the  bureau.  The  mo.st 
gratifying  feature  of  the  work  has  been  the  results  accomplished  by 
persuasion  without  court  procedure.  Sore  spots  of  the  worst  character 
have  been  remedied,  and  in  many  cases,  obliterated. 

BUREAU   OF   SCREENS   AND    LADDERS. 

At  the  head  of  this  bm-eau  we  have  placed  a  trained  hydraulic 
engineer,  John  Spencer.  The  creation  of  the  bureau  was  deemed 
neccs-sary  because  the  work  of  the  Department  of  Fish  Culture  has 
grown  so  enormously  within  the  past  few  years  that  it  is  absolutely 
impossible  for  that  department  to  put  into  this  important  feature  the 
necessary  time  and  energy.  It  is  almost  unbelievable  when  I  say, 
conservatively,  that  there  should  be  at  least  three  thousand  installa- 
tions of  screens  and  ladders  in  California ;  probably  at  the  present  time 
not  more  than  six  himdred  have  been  installed,  and  of  these  it  is  doubt- 
ful if  more  than  50  per  cent  are  functioning  adequately. 

Early  in  April  a  conference  was  called  at  the  executive  office,  to 
whicli  were  invited  representatives  of  all  power  companies  and  irriga- 
tion districts  in  California,  for  a  free  discussion  of  the  screen  and 
ladder  problem  to  the  end  that  committees  could  be  appointed  by 
those  interested  in  such  installations  to  help  the  Commission  devise 
standard  forms,  hereafter  to  be  adhered  to.  The  conference  was  well 
attended  and  resulted  in  the  formation  of  two  committies,  each  of  five 
members,  one  composed  of  those  interested  in  power  development,  and 
the  other  of  those  interested  in  irrigation  matters.  These  two  com- 
mittees are  cooperating  with  the  head  of  the  bureau  and  we  believe 
they  will  aid  us  materially  in  the  solution  of  our  problem. 

Large  sized  maps  have  been  procured  for  the  biireau,  old  records 
have  been  delved  into,  and  the  head  of  the  bureau  has  card  indexed  the 
situation  thoroughly  and  is  graphically  showing  upon  the  maps  aU 
installations  and  their  present  condition.  Surveys  are  being  made 
as  rapidly  as  possible  all  over  the  state,  and  the  cooperation  of  the 
patrol,  through  the  individual  deputies,  is  gradually  bringing  to  this 
bureau  the  information  necessary  on  which  to  base  an  aggressive  cam- 
paign during  the  coming  spring. 

Incidentally,  experiments  are  now  being  carried  forward  for  the 
first  time,  we  believe,  in  the  United  States,  to  determine  once  and  for 
all  whether  nonmigratory  trout,  such  as  rainbow  and  eastern  brook, 
are  carried  down  the  canals'  and  through  the  turbines  of  powfer  com- 
panies. Racks  and  traps  have  been  installed  below  Hat  Creek  No.  1 
plant  of  the  Pacific  Gas  and  Electric  Company  and  in  cooperation  with 
the  U.  S.  Bureau  of  Fisheries,  and  with  the  assistance  of  the  associated 
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sportsmen,  our  Commission  is  making  an  observation  extending:  over 
an  entire  year  to  determine  how  many  fish  are  carried  tlirough  the 
power  plant,  and  the  cause  of  death  in  each  instance.  Our  biologist 
makes  post-mortem  examinations  of  all  fish  caught.  This  information 
will  be  of  great  value. 

GAME   FARM. 

Shortly  after  Mr.  Zellerbach  became  a  member  of  the  Commission 
it  was  brought  forcibly  to  his  attention  that  California  had  lagged 
behind  in  the  construction  and  maintenance  of  game  farms.  He 
thereupon  made  a  trip  to  Oregon  and  Washington  and  investigated  the 
operations  of  game  farms  in  those  states.  lie  came  back  to  California 
imbued  with  tlie  idea  that  ('alifornia  must  put  herself  upon  a  par  witli 


Fig.  1.  Pen  of  five  monUis  old  ring-necked  pheasants  reared  at  the  State 
Game  Farm,  season  o£  1926.  The  hatch  tor  the  first  season  was  aU  that 
could  be  expected  and  favorable  reports  are  being  received  of  the  plants  made. 
Photograph  by  H.   C.   Bryant. 

Ihe  other  western  states,  and  he  succeeded  in  obtaining  from  the 
(lovernor  and  the  Board  of  Control  an  extra  appropriation  of  $50,000 
to  be  devoted  to  the  purpose  of  establishing  a  game  farm.  The  only 
other  experiment  in  game  farming  which  had  ever  been  carried 
on  in  California  by  the  Commission  was  that  at  Hay^vard,  some  ten 
yeai-s  ago,  which  had  been  abandoned  for  reasons  wliich  I  am  unable 
to  understand.  Through  the  good  offices  of  the  Board  of  Control, 
a  site  was  leased  from  the  state  near  Yountville,  in  Napa  County, 
on  the  grounds  of  the  state  farm.  To  oversee  the  construction  of  the 
game  farm  and  take  charge  of  it  after  completion,  the  Commission 
employed  Augu.st  Bade,  who  had  made  a  great  success  of  similar  work 
in  Washington.     Through  the  generosity  of  our  sister  states  of  Wa.sh- 
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ington  and  Oregon,  certain  pens  of  brood  stock  -n-ere  donated  to  the 
Commission.  Other  brood  stock  was  purchased  and  under  the  infinite 
difficulties  of  raising  birds  during  the  construction  period,  the  first 
real  California  Game  Farm  completed  its  initial  year.  The  report  of 
Superintendent  Bade  is  appended  and  sliows  the  results  attained. 

Having  learned  by  bitter  experience  through  our  fishcultural  opera- 
tions that  it  is  unwise  to  have  planting  done  by  organizations  or  indi- 
viduals who  have  not  had  the  proper  advance  training,  it  was  early 
determined  that  all  planting  from  the  game  farm  should  be  done  under 
the  strict  superintendence  of  our  trained  employees.  Also,  all  appli- 
cations for  birds  from  organizations  or  individuals  were  referred  to 
Superintendent  Bade  with  instructions  to  visit  the  localities  referred 
to  and  pass  his  own  unconditional  judgment  as  to  suitability.  After 
suitability  had  been  determined,  an  investigation  was  then  made  as 
to  the  proper  protection  for  the  birds.  In  no  instance  has  the  Commis- 
sion made  a  planting  unless  a  large  area  (in  most  instances  not  less 
than  twenty  thousand  acres)  had  been  set  aside  by  the  owners  as 
a  refuge.  Also,  no  small  plantings  were  made;  the  average  number 
of  birds  to  each  planting  was  one  hundred  and  fiftj'.  We  are  happy 
to  say  that  our  plantings  were  uniformly  successful.  The  loss  of 
birds  was  practically  nil,  and  the  splendid  spirit  of  the  sportsmen 
and  of  the  justices  of  the  peace  have  shown  poachers  that  the  killing  of 
our  planted  birds  ^nll  bring  real  punishment.  We  feel  that  we  are  war- 
ranted in  saying  that  our  game  farm  represents  the  best  that  money 
and  intelligence  can  do  in  construction  work,  and  that  our  .system  of 
planting  can  not  be  bettered.  While  during  the  tirst  year  we  have 
restricted  our  planting  to  pheasants,  it  is  hoped  that  next  year  will 
see  our  initial  planting  of  quail  from  brood  stock  which  we  have 
raised  this  year,  and  that  we  will  also  raise  a  goodly  stock  of  Hungarian 
partridges  from  the  twenty  pair  so  kindly  loaned  lis  this  year  by  the 
state  of  Oregon. 

BUREAU    OF   STATISTICS. 

For  many  years  the  Commission  has  been  gathering  data  on  fish  and 
game  problems  which  has  reposed  in  our  files  and  desks  secure  from 
the  light  of  day.  The  one  exception  has  been  the  Department  of  Com- 
mercial Fisheries,  where  the  scientific  work  of  the  laboratory  has  been 
offered  to  the  public  in  the  form  of  bulletins  and  other  contributions. 
To  collate  and  make  this  information  available  the  Commission  has 
established  a  bureau  in  the  Patrol  Department  in  charge  of  R.  E. 
Ludlum,  an  expert  statistician  and  a  student  of  fish  and  game  matters. 
It  is  the  function  of  this  bureau  to  prepare  statistical  information  of 
the  many  activities  of  the  Commission,  such  as  fur-bearing  animals, 
trappers,  mountain  lions,  game  breeders,  and  other  cognate  subjects. 
In  addition,  the  head  of  the  bureau  has  charge  of  the  investigation  of 
all  bird  and  animal  diseases,  and  in  this  work  he  is  fortunate  in  having 
available  to  him  the  full  facilities  of  the  Hooper  Foundation  of  the 
University  of  California.  At  this  time  I  desire  to  express  to  President 
Campbell  of  the  University  of  California,  the  Board  of  Regents,  ajid 
to  Dr.  Karl  F.  ZMeyer,  head  of  the  Hooper  Foundation,  our  cordial 
appreciation  of  their  cooperation  and  whole-hearted  proffer  of  facili- 
ties for  onr  research  work.     Dr.  Mej'er  is  personally  taking  charge  of 
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llie  laboratory  end  of  this  work,  and  I  have  assigned  to  the  work  in  his 
laboratory  Robert  J.  Irvine,  our  chemist  and  bacteriologist.  Mr. 
Ludhim  will  handle  the  field  work,  through  onr  deputies,  in  securing 
specimens  and  keeping  in  toiich  with  the  general  situation,  while  the 
actual  laboi-atory  work  will  be  done  in  the  University  of  California 
laboratories.  Post-mortems  will  be  performed  on  all  birds  and  animals 
that  die  in  California  when  such  cases  are  brought  to  our  attention, 
and  an  intensive  study  is  being  made  of  epidemics  which  may  arise  at 
our  game  farm.  We  understand  that  this  type  of  work  which  we  are 
carrying  on  is  entirely  original,  and  may  ,yield  results  of  great  value 
to  the  entire  country  and,  perhaps,  to  other  nations. 

MONTHLY   REPORTS. 

Upon  assuming  office  it  was  immediately  apparent  to  me  that  there 
was  very  little  information  on  hand  as  to  previous  activities  of  the 
Commission  other  than  the  quarterly  Pish  and  Game  magazine.  The 
first  order,  therefore,  issued  to  department  and  bureau  heads  was  that 
a  monthly  written  report  must  be  submitted.  These  are  bound  in  a 
loose-leaf  book,  and  at  any  time  it  is  possible  to  learn  in  detail  of  all 
of  the  past  activities  of  the  Commission.  Monthly  a  full  set  of  these 
reports,  accompanied  by  a  written  report  of  the  executive  officer,  is 
forwarded  to  each  of  the  Commissioners.  It  is  my  purpose  at  the  close 
of  the  fiscal  year  to  have  these  monthly  reports  bound  into  a  permanent 
book,  to  take  their  i)lace  among  the  records  of  the  Commission. 

COOPERATION. 

It  is  with  the  utmost  pleasure  that  we  are  able  to  state  that  at  the 
present  time  this  Commission  is  working  in  the  greatest  amity  with 
every  bureau  and  department  of  both  the  state  and  federal  govern- 
ments. For  example :  The  disagreements  of  many  years  between  us  and 
rlie  Department  of  Interior  relative  to  a  hatchery  at  Yosemite  Valley 
liave  been  eliminated.  A  lease  satisfactory  to  both  has  been  executed 
and  the  hatchery  is  under  actual  construction.  Furthermore  the  park 
officials  are  cooperating  with  the  Commission  in  the  enforcement  of  our 
fish  and  game  laws,  are  requiring  all  hunters  and  fishermen  to  have 
licenses,  and  will  adequately  police,  and  conduct  the  visitors  through 
ihe  new  hatchery  when  bviilt. 

A  new  cooperative  agreement  has  been  drawn  up  with  the  Forest 
Service  under  which  they  enforce  our  fish  and  game  laws,  and  we  render 
service  during  periods  of  forest  fires. 

The  Board  of  Control  has  rendered  us  every  assistance  in  installing 
a  new  system  of  ai'counting,  and  aids  us  in  eveiy  particular  when  called 
upon. 

The  Civil  Service  Commission  has  reclassified  our  entire  patrol  so  that 
now  all  of  our  wardens  are  under  civil  service. 

Tlie  Division  of  Water  Rights  is  helping  us  in  our  screen  and  ladder 
problems  l)y  referring  to  us  all  applications  for  the  diversion  of  water. 

Th(^  i\Iotor  Vehicle  Department  aids  ils  in  tracing  licenses  of  auto- 
mobiles where  there  have  been  infractions  of  the  law. 

Last,  but  not  least,  it  is  our  great  pleasure  to  record  that  the  Com- 
mission is  now  working  in  the  utmost  harmony  with  the  sportsmen  of 
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the  state.  The  commissioners  and  the  esecntive  officer  have  addressed 
numerous  meetings  of  sportsmen  from  Siskiyou  to  San  Diego,  and 
ever>-where  we  are  assured,  by  -word  and  deed,  of  hearty  cooperation. 
New  organizations  of  sportsmen  are  springing  up  like  mushrooms 
throughout  the  state.  We  are  informed  that  the  Associated  Sports- 
men's Clubs  alone  represent  an  organization  of  30,000  members.  There 
are  numerous  branches  of  other  organizations,  and  in  each  instance  there 
is  now  such  a  spirit  of  amity  between  them  and  the  Commission  that 
any  criticism  received  is  constructive  in  its  nature. 

We  might-note  the  cordial  relations  existing  between  this  Commission 
and  the  Fish  and  Game  Study  Committee  of  the  California  Develop- 
ment Association.  This  committee  was  formed  as  the  direct  result  of  the 
annual  meeting  of  the  Associated  Sportsmen  held  in  December,  1925, 
and  consists  of  representative  men  from  all  parts  of  the  state  who  have 
been  devotinar  their  time  and  energy  toward  a  study  of  laws  and  methods 
necessary  to  better  our  fish  and  game  conditions.  This  committee 
holds  periodic  meetings  and  they  have  been  most  generous  in  requesting 
the  cooperation  of  the  Commission  to  help  them  in  their  deliberations. 
Their  recommendations  as  made  are  being  referred  to  this  Commission 
for  criticism  or  suggestions,  and  we  appreciate  such  cooperation  and 
feel  sure  that  they  are  doing  a  work  which  will  redound  to  the  credit  of 
us  all. 

Again,  as  in  years  past,  we  wish  to  record  our  grateful  appreciation 
of  the  many  courtesies  extended  to  us  by  the  railroads  of  the  state  in 
the  free  transportation  of  our  employees,  fish,  and  game  birds.  This 
splendid  cooperation  on  their  part  has  helped  in  a  large  way  toward 
the  restocking  of  our  lakes,  streams  and  hunting  grounds.  The  savings 
thus  effected  have  enabled  us  to  increase  our  plants,  both  of  fish  and 
game,  and  in  this  way  the  transportation  companies  are  doing  their 
share  to  make  more  attractive  the  outdoor  life  of  this  state. 

DOLLAR-A-YEAR  WARDENS. 

For  the  purpose  of  aiding  the  regular  patrol  of  the  Commission  we 
are  now  appointing  so-called  dollar-a-year  wardens.  To  secure  such 
appointment  a  man  must  be  recommended  by  a  regularly  constituted 
sportsmen's  organization.  Thereupon  his  qualifications  are  gone  into 
by  a  special  agent  working  out  of  the  executive  office.  If  he  is  passed 
upon  by  that  special  agent  he  then,  with  his  fellow  members  in  that 
district,  receives  instructions  from  this  special  agent  upon  his  duties. 
Tlie  duty  of  this  special  agent  is  to  see  that  the  dollar-a-year  men 
cooperate  fully  with  the  patrol  of  the  district.  The  dollar-a-year  men 
select  their  own  captain,  and  through  this  captain,  the  captain  of  the 
regular  patrol  draws  on  the  sportsmen's  deputies  when  needed.  The 
dollar-a-year  deputy  can  not  function  outside  his  local  patrol  district, 
except  to  arrest  for  an  offense  committed  in  his  presence,  unless  he 
receives  clearance  from  his  local  captain  of  patrol  to  the  captain 
of  the  district  of  the  state  which  he  purposes  to  visit.  Approxi- 
mately 200  of  these  doUar-a-year  wardens  have  been  appointed  and 
where  they  have  received  instructions  from  the  Commission  and  are 
operating  with  the  regular  deputies,  they  are  performing  exceedingly 
valuable  service.    It  is  apparent  that  the  system  can  be  a  success  if  it  is 
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goN'i'rnpil  by  rigid  rules  in  regard  to  the  original  selection  of  the  depu- 
ties, and  if  these  depvities  work  with  the  regular  patrol  and  not  inde- 
I)endently.  A  deputy  can  not  be  made  by  giving  a  man  a  commission, 
a  written  manual  of  instructions  and  authorizing  him  to  put  a  gun  on 
his  hip  and  wander  at  large  over  the  State  of  California.  This  Com- 
mi.ssion  frowns  upon  technical  arrests;  and  deputies,  both  regular  and 
volunteer,  must  be  armed  with  discretion  rather  than  shooting  irons. 
The  Commission  can  get  into  hot  water  just  as  quickly  through  irregular 
practices  of  a  volunteer  warden  as  by  the  acts  of  its  regularly  paid 
wardens.  As  rigid  rules  must  govern  volunteer  wardens  as  govern 
regular  wardens,  otherwise  our  entire  s.vstem  of  their  selection  and 
authorization  will  fall  into  disrepute.  I  am  strongly  of  the  opinion 
that  the  dollar-a-year  warden  service  will  prove  a  success,  but  it  must 
be  carefully  watched  and  its  rules  must  be  rigorously  enforced. 

PLENARY    POWERS. 

It  is  apparent  that  this  Commission  can  not  properly  function  unless 
it  has  additional  powers.  These  are  usually  called  "plenary  powers" 
but  the  name  is  perhaps  misleading.  As  is  well  known,  the  constitution 
of  this  state  gives  the  legislature  the  right  to  divide  the  state  into  fish 
and  game  districts  and  to  pass  legislation  appropriate  to  those  districts ; 
consequently  there  is  a  period  of  two  years  after  the  meeting  of  each 
legislature  during  which  it  is  impossible  to  change  districts,  or  seasons, 
alter  bag  limits'  or  take  any  immediate  steps  necessitated  by  drought 
or  other  exceptional  conditions.  If  the  forests,  for  example,  are  so  dry 
that  it  is  dangerous  for  hunters  to  enter,  it  is  beyond  the  power  of  this 
Commission  to  declare  a  closed  district.  Similarly,  if  drought  con- 
ditions dry  up  streams  to  a  danger  point,  we  can  not  forbid  the  public 
from  fishing.  Also,  if  we  plant  small  tributary  sti-eams  we  can  not  stop 
fishing  until  the  fish  mature.  We  can  not  close  off  portions  of  lakes, 
as  Oregon  does,  where  they  allow  no  fishing  at  all  so  as  to  constitute  a 
fish  refuge,  which  is  just  as  essential  as  a  game  refuge.  Abnormal 
water  conditions  may  dictate  that  it  is  necessary  to  curtail  the  duck 
season,  or  to  open  it  later  than  the  law  at  present  allows.  The  Fish 
and  Game  Commission  has  no  power  to  make  any  such  rules. 

In  my  opinion  legislation  should  be  immediately  enacted  which  will 
give  the  Commission  power,  after  proper  hearings,  to  curtail  seasons, 
lo  diminish  the  bag  limit,  to  close  streams,  and  generally  to  safeguard 
our  fish  and  game.  There  is  a  question  in  my  mind  whether  the  legis- 
lature has  the  power  or  authority  to  delegate  these  duties  and  rights 
to  the  Fish  and  Game  Commission. 

I  therefoi-e  suggest  that  a  bill  be  prepared  and  presented  to  the  legis- 
lature giving  us  these  powers,  and  that  there  be  presented  also  to  the 
legislature  a  constitutional  amendment  with  the  same  purpose.  In  the 
event  that  the  legislature  passes  the  bill  requested,  a  test  case  can  be 
brought  to  see  whether  or  not  it  is  constitutional.  If  the  courts  declare 
it  unconstitutional,  then  the  matter  can  be  brought  before  the  electors 
by  a  constitutional  amendment  at  the  next  general  election  in  November, 
1928. 

It  is  significant  that  our  sister  state  of  Oregon  enjoys  plenary  powers, 
find  those  powers  have  been  exercised  with  such  discretion  that  they  are 
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in  favor  with  all  concernofl.  Many  of  the  middle  -wpstern  aud  eastern 
states  have  similar  powers,  and  California  has  lagged  far  behind  in 
these  matters. 

FUTURE   PLANS. 

A  detailed  study  of  the  tinaneial  exhibit  attached  to  this  report  will 
show  that  at  the  present  time  the  Fish  and  Game  Commission  is  annu- 
ally spending  more  money  than  its  actual  revenue.  This  is  only  pos.sible 
becatise  we  at  present  have  a  surplus  on  which  to  draw.  At  the  expira- 
tion of  the  biennial  period  commencing  next  Jul.v.  our  surplus  will  be 
reduced  to  approximately  $200,000.  At  that  time  the  Commission  will 
have  to  prune  its  budget  to  its  revenue  or  obtain  further  funds  for  we 
can  not  further  dig  into  our  surplus  except  for  permanent  improve- 
ments or  emergencies.  If  the  budget  is  diminished,  many  of  the  new 
bureaus  and  acti'vities  of  the  Commis.sion  will  have  to  be  curtailed.  A 
careful  census  of  public  opinion  has  been  made  by  the  Commissioner> 
and  the  executive  oflScer  to  determine  how  the  sportsmen  feel  toward  a 
I'aise  in  licen-se  fees  and.  uniformly  throughout  the  state  without  exceji- 
tion,  at  meetings  and  otherwise,  we  are  told  that  the  Commission,  now 
having  e.stablished  itself  in  the  confidence  of  the  public,  is  entitled  to 
a  raise  in  licenses  so  that  it  may  continue  to  function  and  increa.se 
its  activities. 

A  study  has  been  made  to  detenuine  the  effect  on  the  number  of 
licenses  issued  by  a  raise  in  the  license  fees,  and  I  am  of  the  opinion 
that  the  maximum  return  with  the  least  loss  of  privileges  to  hunters 
and  fishermen  can  be  secured  through  a  license  fee  of  $3  for  angling, 
$3  for  hunting,  a  combined  license  of  $5  for  both,  a  $1  angling  license 
fee  for  children  from  fifteen  to  eighteen,  and  $1  for  certain  types 
of  salt  water  fishing.  This  increased  license  fee  will  furnish  us  with 
sufficient  revenue  to  provide  for,  our  present  needs  and  necessary 
expansion. 

A  budget  has  been  prepared  showing  how  this  increased  revenue 
would  be  spent.  One  hundred  and  seventy-five  thousand  dollai"s  is 
neces-sary  for  the  salaries  and  expenses  of  fifty  new  deputies.  New 
hatcheri-  operations  will  entail  an  annual  expenditure  of  $50,000. 
( During  the  coming  year  there  will  not  be  sufficient  money  in  the 
Fish  Culture  Department's  budget  to  allow  for  the  operation  of  all  of 
our  new  hatcheries.)  A  new  game  farm  will  be  built  in  southern  Cali- 
fornia which  will  cost  us  $15,000  annually.  The  Commercial  Fisheries 
Department  mu.st  extend  its  laboratories  and  other  facilities.  If  our 
upland  birds  which  we  propose  to  plant  from  our  game  farms  are  to 
thrive  and  multiply,  it  is  absolutely  necessary  that  game  refuges  be 
installed  under  a  system  similar  to  that  of  Pennsylvania.  This  is 
estimated  to  cost  at  least  $175,000  per  year  for  the  purchase,  posting 
and  protection  of  land. 

Eventually  this  Commission  must  build  up  its  own  crews  for  the 
planting  of  fish.  "VTe  can  not  expect  sportsmen  forever  to  loan  us  pack 
animals  and  men  to  carry  fish  to  lakes  and  streams  throughout  the 
state,  sometimes  as  far  as  the  summit  of  the  Sierra  Nevada  mountains. 
To  establish  such  a  system  it  is  estimated  that  at  least  $100,000  will 
be  required  annually,  and  as  I  have  said  before.,  even  now  there  is  an 
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amiual  deficit  of  almost  $100,000  which  must  he  cared  for  in  the 
increa.sed  license  tax. 

From  one  end  of  the  state  to  the  other  we  are  beseiged  in  late  summer 
and  fall  with  communications  telling  lis  of  the  drying  up  of  streams 
and  the  stranding  of  trout.  The  Commission  has  no  fish  saving  crew 
or  outfit.  One  of  our  necessities  is  the  installation  of  a  mobile  system 
which  can  proceed  quickly  to  any  such  place,  seine  the  fish,  piit  them 
in  cans  and  transport  them  to  available  w^aters.  This  will  entail  the 
employment  of  men  and  the  purchase  of  equipment.  We  have  neither 
available  at  the  present  time.  The  situation  must  be  taken  care  of. 
The  plans  are  worked  out  and  if  we  can  get  our  increased  license  rax 
we  can  cope  with  the  situation. 

As  our  fine  highways  from  year  to  year  further  extend  into  the 
high  mountains,  it  becomes  increasingly  apparent  to  our  anglers  that 


Fig.   2.     Pish    from   California   hatcheries    being   moved    from   auto    truck    tn 
lountain    lake    by    members    of    the    Grass    Valley    Sportsmen's    Club,    August 


there  are  numerous  barren  lakes  and  streams,  and  we  in  the  Commis- 
sion realize  that  fact  from  the  constant  inquiries  made  to  us  calling 
onr  attention  to  lack  of  fish  in  many  places.  We  have  at  the  present 
time  one  biologist  working  in  the  Fish  Culture  Department  attempting 
to  make  a  survey  of  all  our  lakes  and  streams.  Other  states  have 
encountered  the  same  problems  and  we  find  in  reading  their  reports 
that  thej'  have  set  up  entire  departments  to  handle  the  situation,  with 
a  corps  of  trained  assistants  and  adequate  money. 

It  is  necessary  to  make  a  thorough  biological  survey  of  all  lakes 
and  streams  to  determine  the  species  that  thrive  best  there,  and  the 
plentitude  or  lack  of  proper  fish  food.  This  is  a  matter  which  will  take 
years ;  but  as  our  nearby  lakes  and  streams  are  becoming  more  and  more 
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exhausted,  it  is  apparent  that  we  must  eoneentrate  on  the  other  por- 
tions of  the  state  where  fish  can  be  planted  and  make  the  supply  some- 
what approach  the  actual  demand.  It  will  be  an  expensive  and  a  long 
process,  but  we  are  face  to  face  with  a  crisis  in  our  tishingr  conditions 
and  we  might  a.s  well  face  it  right  now.  An  adequate  survey  should  be 
started  immediately  and  we  must  seem-e  the  extra  funds.  It  will  cost 
at  least  $15,000  annually. 

In  closing,  the  executive  officer  desires  personally  and  on  behalf  of 
all  his  colleague.s,  to  express  to  Governor  Richardson  and  to  you.  ilr. 
Zellerbach.  the  president  of  the  Commission,  and  to  Mr.  Connell  and 
to  Judge  Clock,  its  members,  and  to  all  other  employees  of  the  Fish  and 
frame  Commission,  our  appreciation  of  your  whole-hearted  support 
and  cooperation.  Wliat  little  success  we  may  have  attained  in  reorgan- 
izing the  Commission  has  been  due  to  the  cooperation  of  the  Governor 
and  to  the  untiring  work  and  energy  both  of  the  Commissioners  and  of 
every  single  member  of  the  various  departments  and  bureaus  of  the 
Commission.  I  have  made  it  my  task  to  travel  .over  the  state  from 
north  to  south  and  from  east  to  west  to  meet  our  deputies  and  others 
on  the  ground,  to  look  into  the  various  activities  of  the  Commission  and 
to  get  a  first-hand  comprehensive  view  of  the  situation.  I  am  impressed 
liy  the  splendid  personnel  which  has  been  built  up  over  a  long  period 
of  years.  I  wonder  at  the  self-sacrificing  attitude  of  our  deputies  and 
nther  employees.  It  is  incomprehensible  that  these  men  have  stayed 
with  the  Commission  from  year  to  year  on  a  salary  less  than  that  which 
is  paid  to  the  ordinary'  policeman  upon  his  beat  in  the  cities  of  San 
Francisco  and  Los  Angeles.  Our  deputies  are  a  fine,  up-standing  bunch 
of  men,  two-fisted  fighters  all,  and  men  who  have  earned  the  respect  and 
lonfidence  of  the  districts  in  which  they  reside.  We  are  all  a  happy 
family,  working  toward  a  common  end,  the  conservation  of  our  fish 
and  game. 

Respectfully  submitted. 

B.  D.  Marx  Greene, 

Executive  Officer 
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Fig    3      Photographofbu.kkill.il  i     w    i\     iii.u.ias 

Countj        Lion    hunter    Biuci    htLUi..i    ....     ...,,,..     ..    u.  .It    iii.  uuiaiii    li.Jii,    a 

quarter   of  a   mile  fiom   the   kill.     Photograph   by   Ja>    C    Biuls. 
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REPORT  OF  THE  DEPARTMENT  OF  PATROL. 

By  J.  .S.  Hlxtek.  CliieC  of  Patrol. 

With  the  reorganization  of  the  Commission  at  the  beginning  of  tlio 
year  1926,  a  Department  of  Patrol  was  created.  The  entii-e  patrol 
force  •with  the  exception  of  the  salt  water  patrol,  in  southern  Cali- 
fornia, was  placed  under  one  head,  the  chief  of  patrol.  Previous  to 
this,  the  state  had  been  divided  into  three  districts — San  Francisco, 
Los  Angeles  and  Sacramento.  The  deputies  in  these  districts  were 
responsible  to  their  superiors  in  the  respective  offices.  In  many 
instances  it  was  found  that  the  best  results  could  not  be  secured 
through  this  system.  There  was  a  lack  of  cooperation  between  the 
districts  and  lack  of  uniformity  in  the  enforcement  of  many  laws. 
The  change  was  made  in  order  that  better  and  closer  cooperation  might 
he  obtained  and  the  laws  enforced  uniformly  throughout  the  entire 
state.  Under  the  old  system  it  was  impossible  to  keep  close  track  of 
the  work  of  the  individual  deputies.  In  order  that  every  man  might 
be  under  closer  supervision,  the  state  has  been  divided  into  patrol 
districts,  with  a  captain  of  patrol  in  charge  of  the  men  in  his  district. 
The  captains  have  been  selected  with  great  care  and  only  men  -with 
years  of  experience  and  excellent  judgment  have  been  appointed. 
These  captains  work  under  the  direction  of  the  chief  of  patrol  and  in 
every  way  are  held  responsible  for  conditions  in  their  district.  It  has 
lieen  found  that  tlie  men  appointed  captains  are  perfectly  willing  to 
assume  the  added  responsibility  and  there  is  a  greater  incentive  for 
the  patrol  deputies  to  do  their  work  efifectively  for  the}'  realize  that 
in  time  they  may  be  promoted. 

The  boundaries  of  the  patrol  districts  are  at  present  more  or  h'ss 
firbitrary  and  will  be  changed  as  experience  .shows  necessary.  In 
order  to  distinguish  the  patrol  districts  from  the  numbered  fish  and 
game  districts,  the  .former  have  been  designated:  northern  California, 
Lassen,  Sacramento  Valley,  Sacramento,  San  Francisco,  northern  San 
Joaquin,  southern  San  Joaquin,  southern  California,  ]\Ionterey,  Sonoma 
and  Humboldt.  The  very  important  district  of  San  Francisco  includes 
the  bay  and  river  patrol  that  was  formerly  carried  on  under  the 
direction  of  the  Department  of  Commercial  Fisheries.  It  is  believed 
tliat  better  enforcement  of  the  laws  will  be  had  through  the  cooperation 
of  the  land  and  water  patrol. 

In  order  that  the  chief  might  be  relieved  of  a  great  deal  of  the 
routine  oiifice  work  so  that  he  could  spend  more  time  in  the  iield.  Deputy 
S.  R.   Briggs,  who  had  been  doing  patrol  work  in  the  San  Joaquin 
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\'alley,  was  promoted  to  assistant  chief  aucl  transferred  to  the  San 
Francisco  office.  Mr.  Briggs'  field  experience  and  education  makes 
him  well  qualified  for  his  more  responsible  duties. 

Just  before  the  close  of  the  biennial  period,  a  civil  service  examina- 
tion was  held  to  establish  an  eligible  list  from  which  deputies  of  the 
Commission  could  be  selected.  It  was  found  that  approximately  one- 
half  of  the  deputies  employed  were  without  civil  service  standing. 
Practically  all  of  the  men  employed  by  the  Commission  passed  the 
examination  and  were  given  the  protection  of  civil  service  regulations. 

In  March,  1926,  a  convention  of  the  deputies  of  the  Commission  was 
held  in  San  Francisco.  The  men  of  the  entire  staff  were  brought 
together  and  were  instructed  by  members  of  the  Commission  in  their 
duties  and  informed  regarding  branches  of  our  work  of  which  they 
had  little  knowledge.  It  is  hoped  that  we  will  be  able  to  hold  other 
conventions  in  the  future,  as  much  good  results  from  such  gatherings. 

During  the  biennium  deputies  made  a  total  of  1432  arrests  for 
violations  of  the  game  laws  and  1675  arrests  for  violations  of  the  laws 
T-elating  to  fish.  A  total  of  $104,455  was  assessed  in  fines  together  with 
i)()9'i  days  impri.sonment.  These  figures  show  an  average  of  over  four 
arrests  per  day  and  an  average  income  from  fines  for  the  fish  and 
game  protective  fund  of  more  than  $143  for  every  day  of  the  two- 
year  period.  These  figures  shoidd  show  that  wardens  are  on  the  alert 
for  violations  and  that  a  determined  effort  is  being  made  to  adequately 
enforce  the  fish  and  game  laws. 

The  study  of  the  diseases  and  the  causes  of  the  reduction  in  abund- 
ance of  our  various  species  of  wild  life  has  been  more  or  less  neglected 
by  the  Commission  in  the  past.  A  bureau  has  now  been  planned  within 
the  Department  of  Patrol,  that  will  make  a  study  of  diseases  and  con- 
ditions affecting  game  animals  and  birds.  We  know  that  epidemics 
often  cause  a  serious  loss  of  life  from  time  to  time  in  domestic 
animals  and  that  the  study  of  these  diseases  has  resulted  in  the  saving 
of  thousands  of  dollars.  If  the  same  methods,  modified  as  necessity 
requires,  can  be  adopted  in  controlling  the  diseases  of  wild  animals, 
we  shall  accomplish  much  in  wild  life  conservation.  Hence,  it  will  be 
the  duty  of  the  new  bureau  to  make  a  study  of  everything  that  affects 
game  in  the  field.  In  the  past,  deer  have  been  subject  to  serious  epi- 
demics that  have  caused  the  death  of  thousands  of  animals.  The  duck 
disease  that  appears  more  or  less  regularly  every  year,  kills  possibly 
hundreds  of  thousands  of  birds.  We  know  that  there  are  diseases  that 
affect  our  quail  and  greatly  reduce  their  numbers.  If  these  natural 
los.ses  can  be  elimiinated,  there  will  be  more  game  left  for  the  sports- 
men to  harvest  and  more  game  to  propagate  in  the  field.  This  work 
offers  great  possibilities  and  should  be  carried  on  by  the  Fish  and 
Game  Commission  of  every  state  in  the  union. 

The  patrol  department  is  cooperating  fully  with  every  other  depart- 
ment of  the  Fish  and  Game  Commission,  particularly  so  with  the 
Department  of  Fish  Culture.  Previous  to  the  sending  of  fish  to  the 
various  patrol  districts,  the  captain  of  that  di.strict  is  notified,  and 
when  possible  an  experienced  deputy  receives  the  fish  and  accompanies 
them  to  the  streams  in  which  they  are  to  be  planted.  The  deputies  have 
made  a  survey  of  the  state  and  have  reported  the  condition  of  the 
screens  and  ladders  on  the  vai'ious  streams.     Similar  cooperation  has 
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been  carried  ou  with  the  Bureau  of  Pollution.  Elinor  ca.ses  of  pollution 
are  attended  to  by  the  captains  or  deputies  themselves,  but  in  serious 
eases  of  pollution  by  mauufaeturinor  plants,  the  head  of  the  Bureau  of 
Pollution  is  advised  and  outlines  his  own  policy. 

In  manj-  sections  of  the  state,  due  to  the  lack  of  rain,  thei-e  has  been 
serious  loss  of  troiit  on  account  of  streams  going  dry.  Whenever  it  has 
been  possible  the  patrol  force  has  rescued  such  stranded  fish  and 
planted  them  in  living  waters.  This  is  a  verj^  important  part  of  the 
work  of  the  patrol  department  and  will  be  carried  on  more  energeti- 
cally in  seasons  to  come. 

The  Fish  and  Game  Commission  is  an  educational  commission  as 
well  as  a  law  enforcement  body.  We  believe  that  more  good  will  result 
through  educating  the  sportsmen  of  the  state  and  showing  them  that 
it  is  to  their  interest  to  respect  the  various  conservation  laws,  than 
through  the  courts  of  the  state.  We  are  seriously  opposed  to  technical 
cases.  A  technical  case  will  do  much  more  harm  than  good  and  in  prac- 
tically all  instances  makes  an  enemy  of  conservation  rather  than  a 
friend.  Serious  violations  must  be  prosecuted  vigorously  and  it  is  only 
through  the  active  support  of  the  various  justices  of  the  peace  of  the 
state  that  this  work  can  be  carried  on  successfully.  The  game  laws  are 
more  flexible  in  the  penalties  provided  than  almost  any  class  of  misde- 
meanors. The  minimum  fine  for  game  cases  is  $25  and  the  maximum, 
$500.  It  rests  with  the  court  as  to  whether  the  maximum  or  mimimum 
fine  is  imposed.  Flagrant  and  repeated  violators  should  receive  the 
maximum  rather  than  the  minimum  fine. 

At  this  time  the  patrol  department  wishes  to  thank  the  ju.stices  of  the 
peace  throughout  the  state  for  the  most  excellent  cooperation  that 
they  have  given.  We  need  the  help  of  every  justice  of  the  peace  in 
our  work. 

California  sportsmen  have  been  more  kindly  considered  by  nature 
than  have  the  outdoor  men  of  any  other  part  of  the  United  States. 
While  there  are  many  thousands  of  square  miles  of  fertile  valleys 
where  every  branch  of  agriculture  may  be  carried  on,  there  are  many 
more  thousands  of  square  miles  of  wild  country  that  is  not  agriculture 
land,  and  which  will  be  held  in  practically  its  primeval  condition  for 
years  to  come.  Under  wise  conservation  laws,  .strictly  enforced,  wild 
life  will  continue  indefinitely. 

Under  sane  management  there  is  no  need  for  any  controversy 
between  the  agriculture  and  the  sporting  interests.  Fields  can  be 
cultivated  along  side  of  vn\A  land  teeming  with  game;  streams  can  be 
utilized  for  irrigation  and  power  without  detriment  to  the  fishing 
interests,  provided  each  problem  is  met  with  an  open  mind  and  a 
sincere  desire  to  solve  it  in  a  manner  that  will  work  for  the  best 
interests  of  all  the  people. 

The  past  two  years  have  marked  a  distinct  advance  in  conservation 
in  our  state.  In  general  it  can  be  said  without  fear  of  dispute  that 
conditions  are  better  than  they  were  at  the  beginning  of  this  biennial 
period.  The  most  striking  increase  in  game  has  been  with  valley  and 
mountain  quail.  This  is  true  in  practically  every  part  of  the  state. 
It  is  due,  without  doubt,  to  the  change  that  was  made  in  the  law  at  the 
last  session  of  the  legislature  when  the  season  was  limited  to  the  month 
of  December.  The  season  comes  at  a  time  when  it  is  difficult  for  many 
hunters  to  get  into  the  field,  when  the  birds  are  fuUy  developed,  after 
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file  rains  have  commenced  and  when  the  birds  are  no  longer  staying 
ill  the  vicinity  of  the  watering  places.  The  law  has  shown  that  quail 
will  respond  very  quickly  to  protective  measures.  Fortunately  quail 
are  rather  prolific  breeders.  It  is  not  uncommon  for  them  to  have  two 
broods,  and  a  second  clutch  will  be  laid  in  practically  every  instance 
if  the  first  clutch  is  destroyed. 

Due  to  the  lack  of  rainfall  throughout  California,  and  in  fact, 
throughout  the  entire  Pacific  coast,  there  has  been  a  scarcity  of  ducks 
during  the  past  two  years.  Last  winter  was  particularly  mild  and 
great  numbers  of  ducks  are  reported  to  have  remained  in  the  nortli. 
With  the  return  of  normal  winters,  duck  hunting  will  improve  and 
those  who  find  their  pleasure  in  the  duck  marshes  Avill  have  uo  cause 
for  complaint.  Reports  from  other  sections  of  the  United  States  indi- 
cate that  ducks  have  increased  greatly  since  the  federal  law  went  into 
effect  in  1913  and  since  uniform  legislation  has  been  provided  for  the 
entire  country.  The  most  urgently  needed  protective  measure  for 
waterfowl  is  a  treaty  with  Mexico,  .similar  to  the  understanding  exist- 
ing between  our  government  and  Canada  as  a  result  of  the  treaty 
made  with  Great  Britain,  with  the  proper  means  of  enforcing  the  pro- 
visions of  the  treaty  on  both  sides  of  the  line.  At  the  present  time 
ducks  are  practically  without  protection  as  soon  as  they  cross  the 
southern  line  of  the  United  States. 

The  epidemic  of  foot  and  mouth  disease  that  broke  out  in  1924  was 
carried  to  the  deer  in  Tuolumne  County  by  cattle  that  were  allowed 
to  go  through  the  quarantine  lines  into  the  mountain  areas.  Feed  was 
so  scarce  in  the  valleys  that  it  was  deemed  wise  by  the  authorities  to 
•tillow  grazing  in  the  mountains.  Unfortunately,  very  shortly  after 
tlie  first  lot  of  cattle  went  through  the  lines,  the  disease  broke  out. 
iVfter  very  strenuous  measures  were  taken  by  the  federal  authorities 
in  charge  of  the  control  work,  the  disease  was  overcome  but  not  until 
tliousands  of  deer  had  been  killed.  The  situation  was  so  improved  in 
the  spring  of  1926  that  it  was  considered  safe  by  the  authorities  to 
allow  cattle  from  the  valleys  to  again  enter  the  restricted  areas.  It  is 
certainly  to  be  hoped  that  there  will  not  be  another  outbreak  of  foot 
and  mouth  disease  as  it  will  not  only  endanger  the  deer  of  the  state, 
but  the  entire  live  stock  industry. 

That  deer  will  increa.se  rapidly  under  favorable  conditions  is  i^roved 
by  tlie  experience  of  R.  0.  Rampont  of  Ukiah.  Mr.  Rampont  in  the 
spring  of  1921  secured  a  black-tailed  doe  fawn.  In  the  fall  of  the  same 
>  ear,  a  buck  was  obtained  and  in  the  spring  of  1922  another  doe  fawn. 
These  animals  were  kept  on  his  property  in  Ukiah  in  an  enclosure 
covering  somewhat  less  than  half  a  city  block.  By  the  fall  of  192r) 
from  the  start  of  two  does  and  one  buck,  ]\Ir.  Rampont  had  a  herd  of 
sixteen  deer.  One  of  the  does  at  the  age  of  1.5  months  gave  birth  to 
a  buck  that  was  husky  enough  to  grow  forked  horns  instead  of  spikes 
the  first  year.  This  is  more  remakable  when  it  is  considered  tliat  the 
doe  was  only  eight  months  old  when  mated. 

California  is  to  be  congratulated  on  the  results  of  its  deer  conserva- 
tion. For  over  twenty  years  we  have  killed  deer  under  a  liberal  season 
and  limit.  Jlany  thousands  of  deer  have  been  harvested  each  year. 
Notwithstanding  this  heavy  toll,  in  most  sections  of  the  state,  deer  are 
as  abundant  as  they  were  twenty-five  j^ears  ago;  in  fact,  the  residents 
in  many  sections  claim  that  tlicy  are  even  more  abundant.     The  deer 
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law  is  as  nearly  ideal  as  it  is  possible  to  have  a  game  law.  When  you 
can  separate  a  distinct  class  of  animals  which  hunters  are  allowed  to 
Mil  and  which,  in  practically  all  instances,  can  be  easily  distinguished 
from  the  protected  class,  you  have  a  law  that  will  insure  the  maximum 
protection  and  utilization.  The  protection  of  does,  fawns  and  spike- 
bucks  insures  a  constant  supply.  Forked  horns  and  larger  deer  can  be 
easily  distinguished.  As  long  as  this  law  remains  and  is  enforced, 
our  supply  of  deer  is  going  to  continue.  The  danger  lies  in  the  killing 
f)f  the  protected  class  by  careless  hunters  who  shoot  without  knowing 
at  what  they  are  shooting.  If  a  doe  or  spike  buck  is  killed,  they  leave 
it  to  rot  in  the  brush.  Such  ^-iolators  are  extremely  diflScult  to  appre- 
hend and  can  only  be  controlled  by  a  considerable  force  of  deputie.s 
throughout  the  entire  deer  section. 

Spotlight  hunting  has  increased  and  is  the  greatest  menace  to  the 
deer  at  this  time.  Such  hunters  will  kill  does,  fawns  and  spikes.  They 
work  on  the  principle  that  they  are  violating  the  law  anyway  and 
another  violation  will  not  add  greatly  to  the  offense.  It  is  extremely 
difiBcult  to  devise  a  law  that  can  be  enforced  that  will  put  a  stop  to 
This  illegal  work,  but  it  is  believed  that  if  a  statute  is  adopted  prohibit- 
ing the  carrying  of  uncased  rifles  and  shotguns  in  automobiles  at  night 
in  sections  frequented  by  deer,  that  much  of  the  night  killing  will  be 
eliminated. 

Deer  hunting  with  dogs  has  been  severely  criticized  by  many  con- 
servationists. There  are  many  excellent  arguments  that  can  be  made 
for  and  against  the  use  of  dogs  iu  hunting.  In  most  of  the  eastern 
states,  dogs  are  prohibited.  If  it  is  deemed  wise  to  further  restrict 
the  use  of  dogs,  it  might  be  well  to  consider  a  law  that  would  provide 
that  only  small  dogs  be  used.  Such  dogs  Avould  not  be  swift  enough  to 
catch,  or  large  enough  to  kill  a  deer,  but  would  be  entirely  .satisfactory 
for  "jump  dogs"  and  for  trailing  wounded  animals  that  would  other- 
wise be  lo.st. 

The  work  of  the  Commission  in  the  control  of  mountain  lions  has 
brought  out  many  interesting  facts  regarding  the  distribution  of  lions 
in  our  state.  A  bounty  on  lions  has  been  paid  for  nineteen  years. 
During  that  time,  4680  lions  have  been  kiUed.  For  the  pa.st  eight 
years  records  have  been  kept  of  the  number  of  each  sex  killed.  These 
records  show  that  51  per  cent  of  the  lions  killed  have  been  males,  and 
49  per  ceut  females. 

There  is  every  reason  to  believe  that  we  are  slowly  but  sm-ely  getting 
the  best  of  mountain  lions  in  California  and  that  the  number  of  animals 
killed  is  slightly  better  than  the  normal  increase;  but  assuming  that 
it  is  only  the  increase  and  knowing  that  the  normal  litter  is  only  two 
kittens  and  that  the  female  lions  whelp  every  two  years,  then  a.ssuming 
that  255.  the  average  kill  for  the  biennial  period,  represents  49  per 
cent  of  the  lion  population  of  the  state,  we  estimate  that  the  total 
number  of  lions  in  California  is  approximately  520.  These  figures  are 
10  per  cent  les.s  than  a  similar  estimate  made  five  years  ago.  A  study 
of  tile  accompanying  cut  wiU  show  v^-here  lions  have  been  most  abund- 
ant during  the  last  nineteen  years.  The  greatest  number  of  lions. 
2630.  have  been  killed  in  the  northwestern  portion  of  the  state,  and  of 
that  number  nearly  1100  have  been  killed  in  the  humid  coast  counties  of 
Mendocino,  Humboldt  and  Del  Norte.  It  would  seem  from  this  that 
the  lion  is  not  like  other  eats — afraid  of  water.     It  is  also  interesting 
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to  note  that  this  section  of  the  state  is  also  the  location  of  the  greatest 
deer  population.  In  the  six  southern  counties  only  254  lions  have  been 
killed,  while  in  the  counties  east  of  the  Sierras,  Modoe,  Lassen,  IMono 
and  Inyo,  only  47  lions  liave  been  killed.  Contrarj'  to  the  general 
belief,  lions  are  not  abundant  in  any  part  of  the  state.     Each  animal 


Fig.  4.  Map  showing  the  number  of  mountain  lions  liilled  in  various  districts 
of  California.  The  north  coast  region  furnished  more  than  three  times  the  number 
of   lions    taken    in   any   other   district. 


must  have  a  considerable  range.  The  toll  of  deer  taken  by  the  lions  in 
the  state  runs  into  the  thousands.  With  the  elimination  of  mountain 
lions,  there  will  be  many  more  deer  for  the  hunters  to  harvest. 

The  most  encouraging  evidence  of  the  interest  being  taken  in  con- 
servation by  the  general  public  is  the  (n-ganization  of  fish  and  game 
clubs  in  every  part  of  tlie  state.  Tliere  have  been  many  live  clubs  in 
\arious  sections  of  the  state  in  the  past,  but  recently  there  has  been  a 
renewed    interest   and   clubs   have   been   formed    in   practically   every 
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county  ancfthe  membership  at  present  numbers  many  thousands.  The 
Fish  and  Game  Commission  has  carried  on  practically  a  lone  fight  for 
many  years.  There  has  been  considerable  help  given  by  individuals, 
and  by  the  few  clubs  that  were  in  existence,  but  with  the  active  support 
of  the  new  organizations  and  the  sincere  desire  on  their  part  to  bring 
about  better  game  and  fi.sh  conditions,  much  more  effective  work  can 
be  carried  on.  Already  the  clubs  formed  have  sponsored  the  appoint- 
ment of  a  considerable  force  of  voluntary  wardens  who  have  been 
appointed  as  dollar-a-year  men.  These  men  will  render  valuable 
assistance  to  the  regular  deputies  in  their  field  woi-k  and  will  also  be 
a  great  help  in  carrying  out  the  educational  work  of  the  Commission  to 
those  who  as  yet  do  not  realize  that  unless  our  conservation  laws  are 
enforced,  the  wild  life  of  the  state  is  doomed.  It  is  only  with  the  active 
support  of  every  real  sportsman  that  the  Pish  and  Game  Commission 
can  do  its  best  work. 
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REPORT  OF  THE  DEPARTMENT  OF  FISH  CULTURE. 

By   \V.   H.   Shebley,   In  Charge. 

In  conformity  with  the  regulations  of  the  Fish  and  Game  Commis- 
sion, lierewitli  is  submitted  the  report  of  the  Department  of  Fish  Cul- 
ture for  the  biennium  ending  June  30,  1926. 

During  the  two  seasons  covered  by  this  report,  the  department  has 
hatched  and  distributed  r)r),.")24.700  trout  and  14,157,150  salmon.     The 
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salmon  eggs  were  all  collected  from  the  salmon  egg-collection  station 
;!t  Klamathon  on  the  Klamath  Riyer. 

During  the  biennial  jjeriod  we  haye  operated  sixteen  hatcheries  and 
twenty-one  egg-collecting  stations.  Two  fish  distributing  cars  haye  been 
used  to  transport  the  fish  from  Mount  Shasta  and  Mount  Whitney 
hatcheries  to  the  dift'erent  sections  of  the  state  that  are  not  supplied 
from  the  local  hatcheries.  The  ever-increasing  demand  for  fish  to 
supply  the  depleted  streams  of  California  caused  by  the  open  season 
being  entirely  too  long  and  the  excessive  fishing  of  the  thousands  of 
Miglers  who  are  fishing  the  streams  from  the  opening  day  of  the  season 
until  the  season  closes,  has  caused  our  hatcheries  and  egg-collecting 
stations  to  be  operated  to  their  fullest  capacity,  and  yet  has  not  pro- 
duced one-half  enough  fish  to  fill  the  demand  made  on  the  trout  waters 
of  the  state. 

Before  the  advent  of  automobiles  and  good  roads  and  trails,  the 
majority  of  persons  were  satisfied  with  one  or  two  trips  to  their  favorite 

3— 4S323 


34  FISH    AND    GAME   COMMISSION. 

fishing  waters.  Now  there  are  thousands  who  make  week-end  trips  to 
places  where  they  think  they  may  catch  a  limit  of  fisli,  regardless  of 
size.  Many  streams  no  longer  contain  spawners  and  the  majority  of  the 
fish  are  caught  out  before  they  reach  maturity  or  the  breeding  age,  and 
the  only  fish  found  in  such  streams  are  the  products  of  the  hatcheries. 

The  use  of  salmon  eggs  and  the  eggs  of  other  species  of  fishes  should 
be  prohibited  as  the  use  of  fish  eggs  as  a  bait  is  the  easiest  way  to  catch 
fish.  It  is  unsportsmanlike,  as  all  species  of  trout  will  devour  eggs  of 
other  species  as  well  as  the  eggs  of  their  own  kind  in  preference  to  any 
other  food,  thus  causing  them  to  fall  an  easy  prey  to  persons  using 
eggs  for  bait.  Nor  is  the  use  of  eggs  confined  to  the  hook,  but  are  also 
used  to  entice  the  fish  to  gather  in  large  schools  so  that  they  can  be  taken 
with  but  little  effort.  In  some  places,  persons,  in  their  greed  to  take 
Ihe  fish  in  an  unfair  way,  start  in  by  using  salmon  or  trout  eggs  to 
cause  the  trout  to  collect  in  large  numbers.  Then  they  take  flavored 
canned  products  of  the  garden  that  are  intended  for  human  consump- 
tion and  feed  the  trout  at  places  where  they  usually  gather  to  feed. 
Tlie  fish,  not  finding  salmon  eggs  in  quantities  great  enough  to  satisfy 
them,  soon  learn  to  feed  on  vegetable  foods  and  are  easily  taken  in 
great  numbers  to  the  detriment  of  those  who  are  not  so  greedy  but  are 
willing  to  use  a  more  sportsmanlike  method  in  catching  their  fish. 
Sucli  practice  should  be  prohibited  by  Jaw,  particularly  the  use  of  fish 
eggs  for  bait  or  the  use  of  eggs  to  attract  the  fish  to  congregate  where 
they  can  be  so  easily  taken. 

The  large  output  of  hatcheries  did  not  more  than  meet  one-lialf  the 
demand  for  fish  to  supply  the  streams  and  lakes  and  stock  the  thousands 
of  barren  lakes  in  the  high  Sierra.  Each  season  new  trails  are  being 
constructed  and  new  areas  oi^ened  for  the  pleasure  of  the  thousands 
who  are  seeking  outdoor  recreation.  Therefore  there  is  increasing  need 
f)f  stocking  all  barren  waters  with  fish  and  with  aquatic  plants  and 
insects  to  improve  the  food  supjjly  if  fish  are  to  be  furnished  for  those 
who  are  desirous  of  angling  as  a  pleasure,  and  for  those  who  desire  a 
certain  amount  of  food  of  a  kind  that  can  not  be  obtained  anywhere  else. 

To  meet  these  necessary  demands  on  the  Commission,  more  hatcheries 
must  be  established  and  lakes  and  streams  reserved  to  furnish  eggs  for 
the  hatcheries.  But  more  important  than  these  valuable  sources  of 
supply,  pond  systems  for  the  rearing  of  brood  stock  must  be  established 
in  several  suitable  locations  in  order  to  suppty  increased  millions  of 
eggs  annually  for  our  liatcheries.  These  pond  systems  should  be  built 
on  the  same  general  plan  as  that  at  JMount  Shasta  Hatchery,  where 
nearly  one-third  of  the  fish  eggs  in  California  are  produced.  Ponds  for 
the  raising  of  the  spine.v-rayed  game  fishes  also  should  be  constructed, 
so  that  several  millions  of  young  black  bass  and  the  different  species  of 
spiney-rayed  fishes  can  be  raised  annually  and  distributed  in  suitable 
waters  as  trout  are  distributed. 

Tliese  recommendations  liave  been  made  before  by  this  department, 
but  due  to  a  lack  of  funds,  these  essential  plans  for  the  proi:)agation 
and  perpetuation  of  our  game  fishes  have  not  been  carried  out. 

During  the  summer  of  1924  an  intensive  campaign  was  carried  on, 
known  as  Initiative  IMeasur'e  Niuiiber  Eleven,  to  prevent  the  erection 
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of  dams  in  the  Klaraath  River  or  other  obstructioas  tliat  would  inter- 
fere with  the  free  passageway  of  the  migratory  fishes  that  ascend  the 
river  on  their  way  to  th(!  spawning  grounds  and  to  the  egg-collecting 
stations  on  the  upper  readies  of  the  Klamath  River  and  tributaries. 
The  pollution  of  the  streams  tributary  to  the  Sacramento  and  San 
Joaquin  rivers  by  mining  debris  in  the  pioneer  days  and  later,  destroyed 
the  spawning  beds  of  the  salmon  and  steelhead  trout  and  thus  broke 
up  their  runs  in  many  of  the  streams.  Then  followed  the  erection  of 
high  dams  by  hydro-electric  power  companies  and  the  dams  used  for 


Fig.  6.  Some  Mackinaw  trout  from  lialce  Tahoe  secured  at  a  depth  of  .'?50 
feet.  During  the  past  seasons  large  catches  of  Mackinaw  trout  have  been 
made  in  this  lake.  Although  originally  planted  in  May,  1S95,  and  taken 
occasionally  since  that  time,  the.se  fish  are  being  caught  in  increasing  numbers 
in   recent   years.  ■ 

diversion  and  storage  of  water  for  irrigation.  All  this  had  a  damaging 
effect  on  the  migratory  trout  and  salmon  until  approximately  90  per 
cent  of  the  spawning  areas  in  these  two  river  s.ystems  have  been  cut 
off  from  the  salmon  or  destroyed. 

Prom  reliable  data  that  we  had  ol)taini'd  wc  were  satisfied  that  it  wa.s 
for  the  be.st  interests  of  tlie  general  public  that  the  Klamath  River 
should  l>e  set  aside  as  a  fish  refuge  from  which  a  large  number  of 
salmon  and  trout  eggs  could  be  collected  each  season  to  furnish  a  supply 
of  eggs  to  maintain  the  run  of  salmon  in  the  Klamath  River  as  well  as 
to  furnish  trout  eggs  and  salmon  eggs  for  many  of  the  rivers,  lakes 
and  streams  in  the  state.  This  could  be  done  ^\ithout  injury  to  the 
industrial  development  of  the  state.  The  promoters  of  the  pro.jects  of 
constructing  high  dams  for  power  development  were  actuated  by  a 
desire  to  promote  these  jilans  without  consideration  of  the  great  loss  to 
the  state  of  the  wonderful  run  of  anadromous  fishes  in  the  Klamath 
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River.  Saliuon  can  not  pass  throusrli  any  fishway  over  extremely  high 
danis,  .some  250  feet  in  height,  in  numbers  .siittieient  to  maintain  the 
run.  In  faet  the  only  means  of  passing  the  fish  would  be  a  mechanical 
contrivance  which  would  be  impracticable  and  in  a  few  years,  the  run 
would  be  exterminated.  If  a  run  of  spawning  fish  were  passed  over  the 
dams  there  remains  the  danger  that  the  fry  resulting  from  the  eggs 
deposited  in  natural  .spawning  beds  or  reared  at  the  liatcheries  could 
not  be  screened  out  of  the  intakes  to  the  impulse  wheels  of  the  large 
])ower  plants.  The  use  of  electric  fish  stops  was  advocated  for  this 
])urpose. 

We  had  carried  on  experiments  with  electric  fish  stops  and  had 
found  that  various  models  were  failures,  as  the  tingling  sensation 
caused  by  the  low  voltage  only  caused  the  fish  to  accelerate  their  speed 
and  pass  more  rapidly  down  the  canals  where  the  experiments  were 
tried.  Where  a  high  voltage  was  used,  it  killed  the  fish.  These  experi- 
ments were  carried  out  by  practical  tests  where  control  of  the  entire 
experiments  was  under  the  supervision  of  men  interested  in  perfecting 
screens  to  save  fish  from  destruction  in  large  canals  as  well  as  by  the 
persims  who  held  interests  in  the  patent. 

Protests  were  made  to  the  Division  of  Water  Rights  and  the  Federal 
Tower  Commission  against  the  granting  of  the  rights  to  construct  these 
(lams,  but  our  eiJorts  were  unsuccessful.  As  a  last  re.sort  the  Fish  and 
Oame  Commission  appealed  to  the  people  to  support  an  initiative  meas- 
ure in.stituted  by  the  Commission  and  sportsmen  and  by  all  those 
interested  in  saving  the  Klamath  River  run  of  salmon  from  extermi- 
nation. The  result  was  that  the  measure  was  carried  by  a  majority  of 
nearly  200,000  votes,  thus  saving  the  Klamath  River  a,s  a  fi.sh  reserve  to 
the  people.  The  eggs  from  the  great  run  of  trout  and  salmon  may  now 
l>e  used  to  stock  the  Sacramento  River  and  tributaries,  ]\Ionterey  Bay 
region  and  ocean  areas  ofl:  the  .shore  from  Fort  Bragg  as  well  as  to 
furnish  millions  of  trout  eggs  to  supply  other  streams  and  lakes  in  this 
state  with  the  wonderful  trout  from  the  Klamath  region.  This  measure 
has  secured  for  the  people,  a  valuable  asset  to  our  natural  resorees 
without  any  damage  to  the  indastrial  development  of  the  state,  as  there 
is  liydro-electrie  power  enoiigh  developed  or  in  the  process  of  being 
developed,  to  furnish  electric  power  for  all  the  needs  of  the  state  for 
many  years  to  come.  Other  streams  remain  not  so  valualile  to  the  fish 
life  and  these  should  be  utilized  before  destroying  natural  resources 
difficult  to  replace. 

TROUT  AND   SALMON    DISTRIBUTION. 

The  following  species  of  trout  have  been  distriltuted  from  the  hatch- 
eries during  the  biennial  period  covered  liy  this  report. 

Rainbow 26.771.37.S  I/iige  I^ke 2,.540,S21) 

Loch  Leveu 11.23G..Vt4  Cut-throat 400,000 

Steelhead 5,926,900  Ulack-spotted 1,322,2<>'> 

Eastern  Brook 6,799,S0S  (ioWen 838,000 

Mackinaw 75,0iX)  Salmon    14.iri7,l."*> 

(ierniau  Brown 3,(>14,000 

The  excessive  fishing,  both  in  our  river  systems  and  ocean  areas,  has 
greatly  reduced  the  number  of  valualile  food  fish  that  formerly  entered 
our  rivers  in  teeming  hordes.    The  uuusuallv  drv  fall  .seasons  "that  have 
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prevailed  for  a  number  of  years  past,  have  also  prevented  salmon  on  the 
upper  reaches  of  the  Sacramento  River  from  reaching  the  government 
hatcheries  on  Battle  and  Mill  creeks  in  their  usual  numbers.  The 
obstruction  caused  by  the  dam  of  the  Anderson-('otton\vood  Irrigation 
District  has  caiLsed  the  greatest  destruction  to  the  Sacramento  River 
salmon  run,  as  it  not  only  prevents  the  salmon  from  reaching  the  spawn- 
ing grounds  on  the  Pit  River  and  tributaries  during  the  summer  and 
fall,  but  prevents  the  run  from  passing  into  the  McCloud  River,  where 
the  United  States  Bureau  of  Fisheries  could  collect  eggs  for  propaga- 
tion. A  small  number  ascends  the  river  in  the  early  spring  before  the 
splash  boards  are  placed  on  the  dam  and  these  reach  the  McCloud  River 
where  a  small  number  of  eggs  are  collected  in  comparison  with  the 
number  collected  and  hatched  years  ago  at  Baird,  the  oldest  Chinook 
salmon  station  in  the  world,  which  has  been  operated  by  the  United 
States  Fish  Commission  since  1872. 

Surveys  have  been  made  for  an  up-stream  type  of  iishway  that  would 
easily  allow  the  salmon  that  reached  this  dam  free  passageway  up  the 
river,  l)ut  the  directors  of  the  irrigation  district  pei-sistently  refused 
to  construct  a  fishway,  maintaining  from  the  start  that  a  fishway  was  not 
necessary.  This  has  been  a  matter  of  controversy  between  the  Fish 
and  Game  Commission  and  the  irrigation  district  directors.  The  Com- 
mission asked  for  an  in.junetion  to  restrain  the  irrigation  district  from 
using  the  dam  to  obstruct  the  run  of  salmon  in  January.  1921,  before 
Judge  McDaniels  who  was  presiding  over  the  Shasta  County  superior 
court  bench  in  place  of  the  local  judge  who  was  incapacitated  through 
illness.  But  owing  to  a  contliet  of  testimony  a  court  decision  was  not 
obtained.  The  court  upheld  the  fishway  law,  but  decided  to  make  a 
personal  investigation  during  the  next  run  of  salmon  before  giving  a 
final  decision.  In  the  meantime,  an  election  had  been  held  and  another 
judge  elected  to  take  the  place  of  the  judge  who  was  deceased. 

During  1922,  the  Commission  commenced  another  action  to  restrain 
the  district  from  using  the  dam  until  an  adequate  fishway  was  built, 
but  a  compromise  was  agreed  upon  between  the  Fish  and  Game  Commis- 
sion and  the  direetoi-s  of  the  irrigation  district,  whereby  a  series  of 
experiments  of  different  type  fishways  were  to  be  carried  on  to  deter- 
mine whether  a  passageway  for  the  salmon  could  be  made  by  removing 
certain  sections  of  the  splash  boards,  or  if  this  failed,  to  construct  a  box- 
like structure  to  form  a  pool  so  that  the  salmon  could  pass  the  dam. 

To  this  date,  June  30,  1926,  nothing  has  come  of  these  experiments. 
Plans  are  under  way  to  bring  this  matter  to  a  final  decision  and  we 
expect  to  have  the  matter  settled  before  the  salmon  ascend  the  river 
this  fall.  In  the  meantime,  the  valuable  salmon  run  is  being  reduced 
each  season,  because  an  adequate  fishway  has  not  been  built. 

The  majority  of  the  salmon  eggs  collected  from  the  Klamath  River 
have  been  hatched  at  Mount  Shasta  Hatchery  and  the  resulting  finger- 
ling  salmon  and  fry  distributed  in  the  upper  reaches  of  the  Sacramento 
River.  But  if  we  are  to  keep  enough  salmon  in  the  Sacramento  River 
and  Monterey  Bay  region  to  furnish  the  markets  with  a  fair  supply  of 
these  fish,  we  must  use  every  effort  to  allow  all  the  salmon  possible  to 
ascend  the  Klamath  River.  To  attain  this  end  anything  that  will  tend 
to  reduce  the  number  of  spawning  salmon  from  ascending  to  the  upper 
reaches  of  the  river  must  be  prohibited.    The  ixse  of  spears,  not  only  in 
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the  Klamatli  River  but  throughout  the  whole  state,  for  the  taking  of 
any  species  of  fishes  should  be  stopped.  Spearing  fish  is  unsportsman- 
like and  in  most  cases  is  a  wanton  waste,  as  many  fishes  are  taken, 
particularly  salmon,  that  after  examination,  are  found  to  be  spawners 
and  unfit  for  food  and  are  thrown  away  and  other  fish  caught  that  are 
fresh  run  and  do  not  show  evidence  of  having  been  taken  from  the 
spawning  beds. 

The  number  of  salmon  eggs  collected  from  the  traps  at  Klamathon 
during  the  la.st  two  seasons  was  15.670,000,  considerably  less  than  half 
of  the  annual  take  of  1923. 

We  refer  again  to  the  recommendations  made  in  our  reports  concern- 
ing the  Chinook  salmon  in  1922-1924  "The  FLsh  and  Game  Commis- 
sion is  waging  an  unhill  fight  when  it  comes  to  conservation,  as  the 
people  do  not  realize  the  destruction  of  wild  life  until  it  is  too  late." 
Recommendations  for  the  better  protection  of  the  salmon  on  their 
migrations  to  the  spa\\Tiing  grounds,  the  prevention  of  the  use  of  spears 
and  practical  and  scientific  methods  of  operating  oiu-  hatcheries  must 
be  given  the  attention  of  everyone  who  desires  to  see  this  valuable  fish 
preser\-ed  from  extermination. 

MOUNT  SHASTA   HATCHERY. 

The  efiieient  work  and  general  operations  of  the  ilount  Shasta 
Hateheiy  and  its  auxiliary  stations  has  continued  through  the  present 
biennial  period.  The  total  number  of  trout  hatched  and  distributed 
from  this  hatchery  dui-ing  the  la.st  two  years  ending  June  30.  1926.  was 
34.818.516.  The  total  number  of  salmon  hatched  and  distributed  was 
6.103.000.  The  total  number  of  trout  eggs  collected  from  the  ponds 
at  this  hatcheiy  during  the  two  seasons  covered  by  this  report  was 
22.683.000.  This  niunber  with  the  additional  number  of  trout  eggs 
shipped  from  outside  stations  makes  a  grand  total  of  38,226,000  trout 
eggs. 

During  the  summer  of  1925,  the  Commission  had  a  deficiency  appro- 
priation made  for  the  improvement  and  repairs  of  ilount  Shasta 
Hatchery  which  had  become  greatly  in  need  of  repairs.  The  buildings 
were  getting  old  and  dilapidated,  the  pond  walls  needed  reUning, 
fiiunes  were  rotted  and  in  a  bad  state.  It  was  recommended  that 
improvements  shoidd  include :  replacement  by  iron  pipes ;  wooden 
tanks  replaced  by  concrete :  holding  ponds  relined ;  a  new  se\ver  system 
installed:  the  old  hydro-electric  plant  replaced  by  a  modern  one; 
installation  of  a  refrigerating  plant  for  the  manufacture  of  ice  and 
for  keeping  the  temperature  at  the  proper  degree  in  the  cooling  room 
Arhere  the  fish  food  is  kept :  new  foundations  under  hatcheries  A  and  B ; 
rustic  placed  on  hatcheries  C  and  D:  ceiling  of  the  walls  and  over- 
head of  hatcheries  C  and  E;  installation  of  new  hatching  troughs 
in  Satchery  E,  construction  of  new  iron  fence  around  the  grounds 
and  a  concrete  walk  from  the  hatchery  grounds  to  the  county  road. 
Hatchery  D  was  in  such  bad  condition  that  it  was  decided  to  tear  it 
down  and  construct  a  new  and  larger  building  on  another  site.  These 
plans  were  all  approved  by  the  Board  of  Fish  and  Game  Commissioners 
and  after  the  estimates  were  made  up.  the  Governor  set  aside  $52,068.37 
for  these  improvements,  which  at  this  date.  June  30th.  are  being  made. 
The  Department  of  Public  Works  handled  the  funds  as  provided  by 
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law,  but  the  work  was  carried  on  under  tlie  supervision  of  the  Depart- 
ment of  Fisli  Culture  of  the  Fisli  and  fianie  Commission.  Wln^n  tlie 
repairs  and  improvements  are  completed,  Mount  Shasta  Hatchery  will 
he  one  of  the  largest  if  not  the  largest  trout  hatchery  in  the  country, 
and  will  have  a  sufficient  capacity  to  care  for  all  the  salmon  eggs  and 
resulting  fry  that  can  be  shipped  from  the  Klamathon  station. 

During  the  fall  of  1024.  a  new  spawning  house  was  built  to  take  the 
|)laee  of  the  old  building  used  for  this  purpose.  The  old  building  was 
in  a  bad  state  of  decay  and  a  new  one  was  necessary.  The  new  building 
is  well  lighted  and  convenient  in  all  its  arrangements,  being  a  dupli- 
cate of  the  old  spawning  house  that  had  been  in  use  for  twenty  years. 
Owing  to  the  number  of  persons  camping  and  throwing  rubbish,  and 
other  contaminating  matter  into  the  waters  of  Spring  Creek  before 
reaching  the  hatchery  diversion,  it  was  deemed  necessary  to  drive  an 
artesian  well  near  the  pumping  plant  that  furnishes  the  domestic 
supply  to  the  hatchery  cottages  and  superintendent's  residence.  At 
a  depth  of  42  feet  a  flow  of  pure  water  was  struck  that  flowed  con- 
tinuously 19  inches  above  the  2i-incli  pipe  that  lined  the  well.  This 
supply  is  forced  into  a  tank  and  used  as  a  domestic  supply  for  all 
the  buildings  on  the  hatchery  grounds. 

During  1924  a  new  shipping  can  storage  house  was  constructed 
24  feet  by  42  feet.  It  is  made  of  corrugated  iron  roof  and  sides.  A 
steam  boiler  was  installed  so  that  all  the  cans  used  at  the  hatchery  can 
be  sterilized  by  steam  under  pressure,  thus  keeping  them  sanitary  and 
free  from  bacteria.  Consequently  when  they  leave  the  hatchery  loaded 
with  fi.sh,  there  can  be  no  chance  of  fish  being  affected  from  foul  cans 
or  of  contracting  disease  that  may  cause  the  death  of  fi.sh  after  planting. 

It  being  necessary  to  have  more  room  in  the  hatcheries  at  the  time 
the  salmon  fry  are  swimming  up  and  before  they  are  ready  to  be 
deposited  in  tlie  rearing  ponds,  three  new  ponds  were  built  for  this 
purpose  during  the  fall  of  192.5.  They  are  40  feet  long,  9  feet  wide 
and  30  inches  deep. 

The  same  fall  a  new  roof  was  placed  on  the  bai'n,  and  roads  on  the 
hatchery  grounds  as  well  as  the  road  leading  to  the  hatchery  grounds 
from  the  countrj*  road,  were  graveled. 

The  stock  of  brood  fish  in  the  ponds  have  all  been  in  good  condition 
during  the  last  two  years,  except  the  eastern  brook  trout.  Approxi- 
mately 40  per  cent  of  the  eastern  brook,  on  coming  to  maturity,  could 
not  be  spawned  as  the  eggs  in  the  ovaries  only  partially  developed. 
The  eggs  were  found  to  be  dead  when  the  fish  were  opened  for  dissi^c- 
tion  though  the  females  remained  fat  and  healthy.  The  eggs  became 
<'aked  and  would  not  slough  or  pass  from  the  ovaries,  but  gradually 
shrivelled  up,  forming  a  mass  of  closely  connected  eggs  that  were  not 
supplied  the  proper  circulation  to  allow  them  to  ripen.  This  condi- 
tion has  never  happened  before  in  the  history  of  fishcultnral  opera- 
tions in  this  state  and  we  fail  to  find  any  mention  of  a  similar  condi- 
tion in  any  of  the  pathological  reports  pertaining  to  the  diseases  of 
fishes.  No  trouble  was  experienced  until  we  began  to  raise  brood  stock 
from  commercial  hatchery  eggs  that  were  purchased  outside  the  state. 
We  are  of  the  opinion  that  this  condition  may  be  due  to  the  fact  that 
the  majority  of  the  eggs  from  commercial  hatcheries  are  taken  from 
very  young  fish  and  the  continual  breeding  of  these  immature  fish 
has  lowered  the  vitality  of  the  .stock  so  that  this  condition  is  brought 
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about.  This  eouditioii  .should  have  a  close  scientific  investigation,  which 
we  hope  to  make  iu  the  near  future.  In  former  year.s  we  had  mature 
fish  from  two  to  six  years  and  even  older  and  always  had  perfect  eggs 
that  produced  strong,  healthy  eggs  and  fish.  We  do  not  state  posi- 
tively that  the  continual  breeding  of  young  fish  will  produce  the 
results  mentioned  above,  but  as  soon  as  possible,  we  shall  raise  our  own 
stock  fish  as  in  former  years. 

The  predatory  birds  and  animals  have  taken  ipiite  a  number  of 
brood  fish  during  the  last  two  years.  Three  otters  were  trapped  on 
tlie  hatchery  grounds  during  the  summer  of  1925.  A  constant  watch 
must  be  kept  by  the  hatchery  crew  to  guard  against  the  predatory 
animals  and  birds  that  are  constantly  attracted  to  the  ponds  by  the 
large  number  of  fish  contained  in  tliem  and  by  the  ease  with  which 
they  can  be  caught. 

FALL  CREEK  HATCHERY  AND  POND  SYSTEM. 

The  Pall  Creek  Hatchery  has  been  operated  to  its  eaiiacity  during  the 
period  covered  by  this  report.  Improvements  were  made  by  construct- 
ing a  new  concrete  settling  tank  from  which  a  12-inch  iron  pipe  con- 
veys the  water  to  the  hatchery  and  by  installing  116  new  hatching 
troughs.  They  are  of  a  new  standard  size.  The  hatching  troughs  are 
now  arranged  so  that  each  trough  receives  an  independent  supply  of 
water.  This  arrangement  is  especially  desirable  at  this  hatcher.y  owing 
to  the  large  amount  of  mud  and  sediment  carried  in  the  water  during 
certain  periods  of  the  year. 

The  number  of  trout  hatched  and  distributed  from  this  station 
during  the  biennium  was  888,000.  The  number  of  salmon  hatched 
and  reared  in  the  ponds  before  being  distributed  in  the  Klamath  River 
during  this  period  was  7,556,000.  (The  resulting  fry  taken  during  the 
fall  of  1925  have  not  all  been  distributed  at  this  date,  so  will  not  be 
reported  on  until  our  next  biennial  report.) 

HORNBROOK    EGG-COLLECTING   STATION. 

We  are  planning  to  move  this  station  farther  down  the  creek  for 
several  reasons : 

First,  the  distance  from  the  Klamath  River  to  the  trap  is  approxi- 
mately two  miles  and  a  great  many  of  the  trout  find  spawning  beds 
below  the  rack  and  do  not  enter  the  trap.  As  a  consequence,  a  less 
number  of  eggs  are  taken  than  would  be  the  case  if  the  trap  was 
located  farther  down  the  stream.  This  condition  was  known  when 
we  located  at  the  present  site,  but  we  did  not  have  money  enough  to 
construct  a  permanent  station  at  that  time  as  the  formation  of  the 
creek  bottom  necessitated  a  considerable  outlay  of  money  to  construct 
racks  that  would  stand  the  floods  during  the  spring  months.  With 
the  money  now  available  by  the  deficiency  appropriation  we  can  move 
the  racks  and  traps  and  if  we  are  fortunate  in  getting  some  a.ssistance 
from  some  one  owning  teams  in  that  section,  we  can  move  the  cottage 
for  the  help,  tanks,  etc.,  on  skids,  to  the  new  location.    • 

Second,  the  great  number  of  fish  that  find  spawning  beds  below 
the  rack  are  a  great  temptation  to  the  law  violators  who  spear  many 
of  the  spawners  each  season.  By  moving  nearer  the  mouth,  this  destruc- 
tion will  be  eliminated. 
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Third,  the  .spawning-  seasini  in  ('ottonwood  Ci-eek  is  later  than  in 
other  streams  in  that  region  and  the  water  is  generally  diverted  for 
irrigation  before  our  egg  collecting  work  is  over,  so  by  moving  down 
this  stream,  we  have  an  opportunity  to  operate  several  days  longer  each 
season. 

The  total  number  of  egg.s  collected  from  this  station  during  the  last 
two  years  was  2,225,000. 

CAMP  CREEK    EGG-COLLECTING   STATION. 

No  changes  have  been  made  at  this  .station  and  none  will  be  required 
for  several  years,  a.s  everything  was  put  in  good  condition  several  years 
ago  and  should  not  require  any  extra  expense  to  keep  the  traps  in  order 
unless  damaged  by  floods. 

The  total  number  of  eggs  collected  from  this  station  in  the  last  two 
seasons  was  3,000,000. 

BEAVER  CREEK  EGG-COLLECTING  STATION. 

Beaver  Creek  is  one  of  the  large  tributaries  of  the  Klamath  River, 
entering  the  river  about  eighteen  miles  west  of  Hornbrook.  Its  drain- 
age basin  covers  a  large  area  and  years  ago  it  had  one  of  the  largest 
runs  of  salmon  and  trout  of  any  of  the  tributary  streams  of  the  upper 
Klamath  region,  but  like  the  river  and  all  its  tributaries,  the  excessive 
fishing,  carried  on  throiigli  an  altogether  too  long  open  season  and  the 
destruction  of  the  .spawners  by  the  use  of  spears  and  other  means  has 
greatly  reduced  the  run  of  fish  in  the  Klamath  as  well  as  in  all  of  its 
tributaries.  There  is  less  than  40  per  cent  of  fi.sh  in  the  river  than 
there  was  thirty  years  ago.  "Wliile  there  is  a  large  run  in  the  river 
compared  with  other  streams  in  California,  there  has  been  gradual 
reduction  in  numbers,  particularly  during  the  last  few  years  since  the 
road  was  built  down  the  river  from  Hornbrook  to  Martin's  Ferry. 
Befoi'e  this  road  was  built  the  only  fish  taken  were  by  local  residents. 
Now  they  are  fished  for  by  thousands  of  persons  and  if  the  season  is 
not  shortened,  the  trout  in  the  Klamath  River  will  soon  be  so  greatly 
reduced  in  numbers  that  there  will  not  be  any  better  fishing  than  there 
is  in  other  coast  streams  that  have  all  been  depleted. 

During  the  spring  of  1925  a  trap  was  installed  in  Beaver  Creek. 
Conditions  were  unfavorable,  owing  to  extremely  low  water  followed  by 
flood  conditions  that  made  the  operation  of  the  traps  uncertain  and 
the  results  were  not  as  good  as  were  anticipated. 

In  the  spring  of  1926  we  were  more  successful  and  a  large  run  of 
trout  entered  the  creek,  but  owing  to  the  size  of  the  creek  and  the  great 
flood  of  water  that  came  do\vn  at  several  times  during  the  latter  part 
of  March  and  up  to  the  15th  of  April  when  the  warm  rains  were  melt- 
ing the  snow  on  the  upper  reaches  of  the  creek,  the  flood  waters  could 
not  be  controlled  with  the  temporary  racks  and  traps.  However,  enough 
were  caught  and  the  run  studied  to  demonstrate  that  there  is  a  large 
run  of  trout  that  enters  this  creek  each  spring.  So  plans  were  made 
for  a  permanent  trap  and  egg-collecting  station  and  the  work  will  be 
completed  early  this  coming  fall  so  as  to  be  in  a  position  to  catch  next 
season's  run  of  trout.     The  plans  for  this  station  consist  of  concrete 


i2  FISH   AKD   GAME   COMMISSION. 

piers  to  support  a  splash-board  dam  with  an  approach  to  the  tank  trap, 
cottage  for  the  help,  and  tanks  to  hold  the  spawning  fish. 

The  egg  take  at  this  station  dtiring  1925  was  170,000  and  during 
1926,  577,000. 

BOGUS  CREEK    EGG-COLLECTING   STATION. 

There  have  been  no  material  improvements  at  this  station  during  the 
last  two  years.  When  funds  are  available,  we  recommend  that  a  con- 
crete dam  and  tank  trap  be  installed  in  this  creek,  as  during  periods  of 
extreme  floods  in  the  spring  months  a  great  many  fish  escape  up  the 
creek  that  could  be  caught  if  a  properly  arranged  trap  was  built. 

The  total  number  of  eggs  collected  at  this  .station  during^the  la.st 
two  years  was  -1.850.000 

SHACKLEFORD   CREEK    EGG-COLLECTING   STATION. 

In  the  spring  of  1925,  this  station  was  opened  as  an  experimental 
egg-collecting  station  in  an  effort  to  collect  more  rainbow  trout  eggs 
from  the  Klamath  Kiver  tributaries.  A  rack  and  trap  was  constructed 
and  a  cabin  and  living  quarters  for  help  built.  Shackleford  Creek  is 
subject  to  sudden  raises  as  are  nearly  all  the  Klamath  River  tributaries. 
Considerable  difficulty  was  experienced  during  the  first  sea.son  owing 
to  high  water,  but  a  fair  number  of  eggs  was  collected.  The  station 
Mas  improved  during  the  spring  of  1926  and  with  the  sum  set  aside  for 
permanent  improvements,  this  station  will  yield  a  good  take  of  eggs 
annually. 

The  total  number  of  eggs  collected  during  the  two  seasons  this  station 
has  been  in  operation  was  3,000,000. 

MOUNT  WHITNEY   HATCHERY. 

Mount  Whitney  Hatcherj-  has  kept  up  its  reputation  of  being  one 
of  the  best  hatcheries  on  the  coast.  While  it  does  not  compare  with 
Mount  Shasta  Hatchery  in  regards  to  output  and  size,  it  turns  out 
annually  several  millions  of  fine  trout  for  stocking  the  waters  of 
southern  California  as  well  as  the  region  as  far  north  as  the  Mono 
County  line.  In  addition  it  furnishes  golden  trout  for  the  Cottonwood 
Lake  section  and  other  streams  and  lakes  in  the  southern  high  Sierra, 
the  only  place  where  the  golden  trotit  seem  to  thrive.  With  the  ever- 
increasing  demand  for  more  trout  to  plant  in  the  streams  and  lakes 
of  the  eastern  slope  of  the  Sierra  where  thousands  of  persons  from 
southern  California  find  their  recreation  grounds  and  enjoy  the  fishing 
in  this  region,  this  hatchery  is  not  large  enough  to  supply  the  demands 
made  on  it  and  as  soon  as  funds  are  available  Mount  Whitney  Hatchery 
should  have  an  annex  built  on  to  it  to  double  its  capacity  or  another 
hatchery  established  on  one  of  the  streams  in  that  section  where  the 
management  of  the  Mount  Whitney  Hatchery  could  have  supervision 
over  it.  All  auxiliary  or  small  hatcheries  that  are  located  in  districts 
where  the  physical  conditions  are  practically  the  same,  that  is,  regard- 
ing climate,  topography,  stream  and  lake  conditions,  should  in  our 
judgment,  be  under  one  management.  The  foreman  and  crews  should 
receive  their  orders  directly  from  the  superintendent  in  charge  after 
the  details  of  each  season's  work  are  given  out  by  the  head  of  the 
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department.  This  system  has  been  in  \-og'ne  for  the  last  several  years 
at  our  different  hatcheries  and  we  find  that  we  obtain  better  results  at 
less  expense  than  where  there  is  a  foreman  working  independrntly  at 
each  of  the  smaller  stations. 

We  respectfully  recommend  that  the  first  money  available  for  hatch- 
ri'v  construction  after  the  Kaweah  Hatchery  is  built,  be  set  aside  for 
enlarging  the  liatchery  capacity  for  this  region  by  either  building  an 
annex  to  the  Mount  Whitney  Hatchery  or  by  the  construction  of  a  new 
station  on  one  of  the  near-by  sti'eams  as  an  auxiliary  to  ilount  Whitney 
Hatchery. 

The  output  of  Mount  Whitney  Hatchery  for  the  l>icnnial  |)eriod 
ending  June  30,  1926,  was  7.177,000. 

COTTONWOOD    LAKES    EGG-COLLECTING   STATION. 

This  station  is  used  for  the  purpose  of  collecting  golden  trout  that 
arc  conveyed  to  Mount  Whitne.v  Hatchery  where  the  resulting  fry  are 
distributed  in  the  lakes  and  streams  of  the  ea.stern  slopes  of  the  Sierra 
and  in  keeping  up  the  supply  of  fi.sh  in  the  Cottonwood  Lakes  that  are 
fished  excessively  each  season.  During  the  winter,  surveys  were  made 
and  negotiations  entered  into  with  persons  owning  the  land  at  the 
mouth  of  Tuttle  Creek  with  the  object  of  establishing  a  golden  trout 
hatchery  near  the  town  of  Lone  Pine.  The  citizens  lent  every  aid 
possible  and  were  very  enthusiastic  over  the  plan,  but  one  of  the  persons 
owning  land,  that  was  of  little  or  no  value  at  the  mouth  of  the  creek, 
refused  to  sell  or  lease  the  site  so  the  project  had  to  be  abandoned  for 
the  present.  The  plan  was  to  collect  the  eggs  of  the  golden  trout  from 
Cottonwood  Lakes  and  conve.v  tliem  to  the  new  hatchery  where  tliey 
could  be  hatched  with  other  species  and  thus  relieve  the  Mount  Whit- 
ney Hatchery  and  increase  the  output  of  the  fish  to  be  planted  on  the 
eastern  slopes  of  the  southern  Sierra. 

The  total  mimber  of  golden  trout  eggs  collected  from  Cottonwood 
Lakes  during  the  last  two  seasons  was  900,000. 

RAE    LAKES    EGG-COLLECTING    STATION. 

Rae  Lakes  Station  was  operated  during  the  season  of  1924  and 
approximately  400,000  eggs  collected.  Rae  Lakes  is  a  fish  and  game 
refuge  as  well  as  all  waters  lying  south  of  Pin  Dome  and  all  waters 
flowing  into  this  portion  of  the  lake  and  all  waters  flowing  into  these 
lakes  l.ying  within  the  sixty  lake  basin  and  all  waters  flowing  from  said 
lakes  into  the  south  fork  of  Woods  Creek  in  Fresno  County.  These 
streams  and  lakes  should  be  closed  to  fishing  as  a  larger  number  of  rain- 
bow trout  eggs  can  be  collected  if  the  law  is  strictly  enforced  and  all  fish- 
ing prohibited.  When  this  refuge  was  first  established,  tlie  fish  were 
found  to  be  in  poor  condition  and  only  yielded  a  small  number  of  eggs  to 
each  spawning  fish  owing  to  the  lack  of  food  in  the  lakes.  The  altitude 
is  10,700  feet  above  sea  level  and  the  land  as  well  as  the  aquatic  insects 
were  very  scarce.  When  this  condition  was  discovered,  arrangements 
were  made  by  the  Department  of  Fish  Culture  to  introduce  scuds  or 
gammarus  with  the  aquatic  plants  on  which  they  feed.  This  plant  of 
fresh  water  crustaceans  with  the  aquatic  plants,  made  during  the  sum- 
mer of  1920,  has  proven  to  be  a  great  success,  as  the  scuds  have  increased 
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ill  siK'li  niiinliers  that  tlu'  tish  liave  an  abundance  of  food  and  ai'e 
increasiiiK  in  size  as  well  as  pi'oducing  a  fri'eatei-  and  better  quality  of 
eggs.  With  these  improved  conditions,  we  recommend  tliat  the  lakes 
be  posted  early  next  season  and  all  fishing  prohibited  in  District  No. 
26,  so  as  to  allow  the  fish  to  increase  in  numbers  great  enough  to 
furnish  a  good  portion,  if  not  enough  eggs,  to  supply  Mount  Whitney 
Hatchery. 

TAHOE   HATCHERY. 

The  Talioe  Hatchery  has  been  operated  since  the  spring  of  1921. 
Owing  to  the  extremely  cold  water  and  the  small  amount  of  dissolved 
ox.ygen  in  the  water  the  growth  of  the  fry  is  very  slow.  While  they 
remain  as  healthy  as  the  average  fry  in  hatcheries,  they  lack  the  vitality 
and  do  not  develop  as  they  do  in  watej-  where  there  is  a  great  amount 
of  dissolved  oxygen.  A  plan  was  made  to  construct  a  pond  where  the 
water  of  the  springs  could  be  collected  and  where  aquatic  plants  could 
grow  and  where  the  water  would  be  exposed  to  the  warming  rays  of 
the  sun  and  to  conduct  the  water  from  the  pond  through  an  aerating 
system  so  that  when  it  reached  the  hatcherv  the  temperature  would  be 
higher  and  the  water  would  contain  a  greater  amount  of  oxygen.  Funds 
were  provided  for  these  improvements  and  the  plans  are  made,  so  that 
the  work  will  be  finished  early  this  fall. 

The  number  of  fish  distributed  from  this  station  in  the  last  two  years 
was  1,885,000. 

BLACKWOOD   CREEK  TANK   SYSTEM. 

It  was  decided  at  a  meeting  held  in  Tahoe  City  during  September, 
1925,  that  a  s,ystem  of  tanks  was  to  be  built  on  Blackwood  Creek  where 
fry  could  be  held  until  late  in  the  fall,  or  over  winter  if  deemed  neces- 
sary, so  that  they  could  get  the  benefit  of  the  water  from  Blackwood 
Creek  where  the  temperature  was  higher  and  the  oxygen  content 
greater,  thus  giving  the  fish  a  better  chance  to  develop.  Plans  for  these 
tanks  have  been  made  and  the  ponds  set  aside  for  the  construction  of 
these  tanks  and  water  supply.  Work  will  be  started  during  July  and 
rushed  to  an  early  completion,  so  that  several  hundred  thousand  fry 
maj'  be  placed  in  the  tanks  in  charge  of  an  experienced  fishculturist 
in  order  that  they  may  receive  the  proper  care. 

TALLAC   HATCHERY. 

This  station  has  been  operated  as  in  former  years.  Eggs  were  col- 
lected from  the  Taylor  Creek,  Upper  Truekee  River,  and  Blackwood 
f -reek  traps  and  transported  to  this  station  to  be  eyed  and  a  portion 
of  them  hatched  in  this  hatchery.  The  remainder  were  removed  to  the 
Tahoe  Hatcher.y,  as  the  water  in  the  Tahoe  Hatchery,  after  July  15th, 
is  better  suited  for  hatching  eggs  and  raising  the  fish  than  at  Tallac. 
After  the  middle  of  July  the  water  from  Taylor  Creek,  from  which 
stream  the  hatchery  receives  its  supply,  is  not  suitable  for  hatchery 
purposes,  but  in  the  spring  and  early  summer  this  hatchery  is  an 
important  station  for  the  purpose  of  eyeing  the  eggs  collected  from  the 
auxiliary  station  or  traps,  and  hatching  the  first  eggs  for  local  distri- 
bution. The  interior  of  the  building  was  overhauled  and  new  troughs 
installed  in  the  fall  of  1924.    The  exterior  and  cottage  should  be  painted 
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and  new  fence  built  around  tlie  grounds  when  funds  are  available  for 
this  pui-pose. 

The  number  of  egi^s  collected  in  1924  from  Ward  Creek  was  550,000, 
from  Taylor  Creek,  455.000,  and  from  Blackwood  Creek,  590,000.  The 
number  collected  in  1925  from  Taylor  Creek  was  135,000,  from  Black- 
wood Creek,  590,000. 

UPPER   TRUCKEE    RIVER    EGG-COLLECTING    STATION. 

This  station  was  imin'oved  and  structure  of  the  trap  made  permanent 
during  the  season  of  1925.  Permanent  cribs  were  placed  in  the  river 
and  the  racks  and  apron  made  of  better  material.  A  cabin  for  the 
help  was  built  and  everything  ari-anged  in  good  order  for  the  work 
during  the  spi'ing  of  1926. 

The  run  of  fish  in  the  stream  is  not  as  great  as  in  former  years,  for 
the  same  condition  that  has  caused  a  shortage  of  fLsh  in  all  the  tributary 
streams  of  Lake  Tahoe,  as  well  as  in  the  lake,  applies  to  the  whole  Tahoe 
basin.  Destruction  of  the  spawn  fish  over  a  period  of  many  years  by 
market  fishermen  and  the  excessive  fishing  of  the  small  fish  in  the 
tributary  streams  before  they  have  a  chance  to  enter  the  lake  and 
develop  "are  the  causes  of  shortage.  More  will  be  written  on  this  subject 
later  on  in  this  report. 

There  was  collected  during  the  spring  of  1926  approximately  500,000 
eggs  of  the  large  lake  trout  at  this  station,  which  was  a  good  take  eon- 
.sidering  the  unfavorable  weather  conditions  that  prevailed  in  the  Tahoe 
basin  last  spring. 

UKIAH    HATCHERY. 

Ill  January,  1924,  a  new  lease  for  the  Ukiah  Hatchery  for  a  period  of 
five  years  was  procured  from  the  trustees  of  the  town  of  Ukiah.  New 
troughs  were  installed  and  the  hatchery  put  in  a  good  state  of  repair 
to  carrj'  on  the  work  until  such  time  as  a  neAV  hatcher.y  can  be  built 
where  there  is  a  larger  supply  of  water  to  be  had.  The  water  supply 
is  getting  less  each  season,  due  to  forest  fires  denuding  the  water-shed 
as  well  as  the  effects  of  the  drj'  seasons  on  all  Gibson  Creek  and  in  fact 
all  streams  in  the  state.  A  new  site  will  be  selected  where  there  will 
be  an  abundance  of  water  and  one  which  will  be  centrally  located,  .so 
that  the  streams  of  Mendocino,  Lake  and  Sonoma  counties  may  be 
.stocked  from  one  hatchery  and  thus  save  the  overhead  expense  of  oper- 
ating several  small  stations. 

During  the  biennial  period  1,181,765  trout  were  planted  from  this 
hatchery. 

SNOW    MOUNTAIN    EGG-COLLECTION   STATION. 

This  station  is  located  below  Cape  Horn  dam  on  the  South  Eel  River 
and  before  the  construction  of  Lake  Pillsbury,  furnished  several  mil- 
lions of  steelhead  eggs  each  season.  During  Light  or  even  normal  rain- 
fall, the  water  is  held  back  by  this  lake  to  such  an  extent  that  it  seriously 
effects  the  ascent  of  the  fish  in  South  Eel  River.  During  1925  and 
1926,  the  number  of  eggs  collected  at  this  station  was  far  below  the 
average.  During  the  spring  of  1925,  we  not  only  had  a  shortage  of 
water  in  the  main  stream,  but  an  epidemic  broke  out  among  the  spawn- 
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ing  fish  and  a  large  number  of  them  died  before  reaching  the  trap. 
Likewise  trouble  was  experienced  in  the  holding  pens.  This  epidemic 
was  brought  on  by  the  low  stage  of  the  water  during  the  season  of  1924, 
which  did  not  allow  the  spawning  steelhead  to  return  to  the  ocean  as  is 
their  habit.  Many  of  them  were  confined  in  large  pools  on  the  lower 
reaches  of  the  river,  where  they  remained  in  the  warm  water  diiring 
the  entire  season.  Their  vitality  was  greatl.v  reduced,  and  when  they 
attempted  to  ascend  to  their  spawning  grounds  on  the  upper  reaches 
of  the  river,  they  were  easy  victims  to  leeches  and  bacterial  infections. 
The  loss  wa-s  so  great  that  we  did  not  get  more  than  25  per  cent  of  the 
eggs  that  should  have  been  taken  had  it  not  been  for  these  conditions. 
In  the  spring  of  1926,  Lake  Pillsbury  did  not  fill  up  in  time  to  allow 
the  steelhead  to  ascend  in  their  usual  numbers  and  there  was  not  suffi- 
cient water  allowed  to  pass  the  dam  to  provide  for  the  amount  neees.sary 
for  successful  operation.s  at  Snow  ilountain  Station.  "VVe  are  hoping 
that  the  coming  season  will  be  one  of  copious  rainfall,  so  that  the  fish 
can  ascend  the  stream  early  and  that  arrangements  can  be  made  with 
the  company  to  allow  a  sufficient  flow  of  water  to  keep  the  fish  in  good 
order  in  the  tanks  as  well  as  to  give  them  free  pa.s-sageway  through 
the  fishway  to  the  trap. 

FORT  SEWARD   HATCHERY. 

There  has  been  a  very  successful  output  of  fish  from  this  hatchery 
and  considerable  repairs  and  replacement  work  done.  ]\Iuch  of  this 
work  has  been  accumulating,  as  a  shortage  of  funds  did  not  allow  the 
making  of  all  repairs  when  necessary.  We  had  to  wait  until  the 
foreman  and  his  crew  could  do  this  work  between  the  period  of  hatch- 
ing trout  and  before  the  salmon  eggs  were  received.  A  large  fir  tree 
that  had  been  considered  safe,  fell  and  wrecked  60  feet  of  the  hatchery 
roof,  a  portion  of  the  loading  platform  and  the  tram  conveyor  system 
which  necessitated  immediate  repairs.  Fortunately  this  occurred  at 
a  time  when  there  were  only  a  few  thousand  fish  in  the  building  and 
there  was  no  loss.  One  hundred  feet  of  new  flume  has  been  built  and 
perforated  zinc  plate  screens  have  been  purchased,  an  electric  alarm 
system  installed  between  the  foreman's  cottage  and  the  hatchery,  a 
new  overshot  water  wheel  has  been  bttilt  to  operate  the  liver  and  feed 
grinding  machine  and  a  holding  pond  for  fry  has  been  built  in  the  creek, 
but  more  money  must  be  available  for  the  improvement  of  this  creek 
pond  or  a  new  site  must  be  selected  if  the  fish  are  to  be  held  any  great 
length  of  time.  Probably  a  series  of  tanks  could  be  installed  that  wotild 
give  better  results  than  ponds  built  in  the  creek,  particularly  as  the 
many  boulders  and  steepness  of  the  river  makes  it  diflReult  to  in.stall 
the  ponds  and  care  for  the  fish.  "When  funds  are  available,  tanks  such 
as  have  been  btiilt  at  Blackwood  Creek  at  Lake  Tahoe  wottld  give  better 
results.  The  fish  make  such  a  rapid  development  at  this  station  that 
it  hardly  seems  necessary  to  recommend  a  holding  pond  system  to  be 
connected  with  this  hatchery. 

The  grounds  around  the  foreman's  cottage  have  been  improved  by 
the  eonstrtiction  of  a  new  fence,  a  new  distribttting  tank  has  been 
built  and  90  new  troughs  btiilt  and  placed  in  position.  Other  repairs 
and  improvements  have  been  made,  but  in  addition  to  all  this  a  bridge 
should  be  built  between  the  liatcherv  aud  the  railroad  and  a  truck 


TWENTY-NINTH    BIENNIAL   REPORT.  47 

for  the  hauling  of  fish  purchased  so  that  the  fish  can  be  delivered  by 
truck  from  the  hatchery  to  the  railroad  and  supplies  carried  to  the 
station.  The  tram  system  should  be  abolished.  This  is  very  important. 
The  foreman  of  Fort  Seward  Hatchery  is  to  be  commended  for  his 
untiring  efforts  to  make  a  success  of  the  work  under  these  very  poor 
conditions.  When  the  hatchery  was  built,  there  were  roads  leading  to 
Alderpoint  from  the  hatchery  as  well  as  to  the  railroad.  The  bridges 
rotted  and  gave  waj'  and  high  water  in  the  creek  carried  them  away. 
Funds  were  not  available  at  the  time  to  make  all  these  repairs,  so  a 
tramwaj'  with  a  skip  or  carrier,  operated  by  a  gasoline  engine  was 
installed  which  has  been  the  only  means  of  conveying  supplies  to  the 
liatchery  and  the  fish  to  the  railroad.  This  condition  has  existed  for 
the  last  five  years.  It  takes  over  an  hour  to  deliver  15  cans  of  fish  to 
the  railroad  by  tlie  slow  jn'ocess  of  conveying  on  the  tramway  and 
thru  (iiitii  a  car  placed  on  rails.     When  going  to  points  south  of  the 
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Fig.  7.  The  Grass  Valley  Sportsmen's  Association  loading  trucks  with  fish 
at  the  railroad  depot.  Rapid  transportation  from  the  fish  car  to  the  stream 
lias   minimized   loss    in    fish    planting. 

hatchery,  a  liand  cart  is  used  from  the  end  of  tlie  .siidrt  car  track  to  a 
platform  so  that  the  cans  may  be  loaded  onto  the  trains. 

To  overcome  all  these  primitive  and  out  of  date  arrangements  for 
transportation,  the  road  should  be  rebuilt  between  the  hatchery  and 
the  railroad,  a  bridge  put  across  the  creek  and  a  truck  purchased.  There 
should  also  be  a  bridge  built  across  Fort  Seward  Creek  above  the 
liatchery  to  replace  one  washed  and  rotted  away  several  years  ago, 
so  that  the  crew  can  go  by  earth  road  to  Alderpoint  for  supplies. 

An  approximate  estimate  for  these  bridges  and  road  work  would 
be  $2,000.  Any  good  make  of  truck  would  answer  the  purpose  for 
hauling.  It  will  take  at  least  $4,000  to  put  this  station  in  such  a 
position  that  the  old  primitive  and  nerve  trying  way  of  handling 
supplies  can  be  discarded. 

Besides  the  above  mentioned  improvements,  there  should  be  some 
work  done  on  the  trouglis,  a  new  feed  preparing  room  should  be 
liiiilt,  a  large  ice  box  built,  some  repairs  to  the  foi-enian's  dwelling  are 
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needed,  and  an  electric  lighting  plant  installed  that  can  he  operated 
with  gas  engine.  All  these  improvements  woiild  aggregate  between 
$5,000  and  $6,000.  This  hatchery  is  very  important  in  keeping  the 
streams  of  northern  Mendocino,  Humboldt  and  western  Trinity 
counties  stocked  with  fish  and  it  is  earnestly  recommended  that  the 
bridge  and  truck  be  furnished  as  soon  as  possible  and  all  the  other 
improvements  made  as  soon  as  the  funds  are  available. 

During  the  past  biennial  period  thi.s  station  has  distributed  498,150 
salmon.  3.783,620  rainbow.  1.582,700  steelhead,  108,920  large  lake, 
160.000  cut-throat,  200.000  black-spotted  trout. 

BROOKDALE   HATCHERY. 

All  the  eggs  collected  during  the  last  two  years  from  Scott  Creek 
have  been  held  and  eyed  at  Brookdale  Hatchery.  The  niimber  of  fish 
produced  from  this  hatchery  average  in  number  approximately  the 
same  as  in  other  years.  In  regards  to  this  station,  we  make  the  .same 
recommendations  as  were  made  in  our  last  biennial  report  as  con- 
ditions have  not  improved,  but  continue  to  grow  worse.  Quoting  from 
our  last  report :  ' '  Owing  to  the  increasing  demand  for  water  from 
-•Uba  and  Clear  Creeks  which  supply  the  summer  residents  who  have 
cottages  at  Brookdale  and  the  drought  which  has  prevailed  in  this 
section,  and  other  causes,  we  deem  it  advisable  to  procure  more  land 
adjacent  to  or  near  the  land  already  owned  by  the  state  at  Scott 
Creek  Station  and  construct  a  modern  hatchery  with  a  capacitj-  great 
enough  to  supply  trout  to  the  counties  of  Santa  Cruz,  Monterey  and 
Santa  Clara.  The  land  held  under  lease  at  Brookdale  should  be  held 
for  the  use  of  holding  ponds  under  the  supervision  of  the  foreman  of 
the  new  Big  Creek  Hatchery  when  completed."' 

The  total  number  of  fry  distributed  from  Brookdale  Hatchery  during 
The  seasons  of  1924  and  1925  was  1.445.000. 

SCOTT    CREEK    EGG-COLLECTING    STATION. 

The  number  of  spawn  fish  at  this  .station  has  fallen  off  considerably 
during  the  sea,son  of  the  spring  of  1926.  In  1925.  approximately 
3,000.000  eggs  were  collected  from  Scott  Creek  Avhich  is  the  annual 
average  take  of  eggs  at  this  station.  During  the  winter  of  1925,  repairs 
and  improvements  were  made  at  this  .station.  The  conditions  of  the 
stream  were  favorable  for  an  average  take  of  eggs  in  the  spring  of 
1926,  but  only  1.300,000  were  collected.  In  the  opinion  of  our  fore- 
man at  Brookdale  as  well  as  others,  the  numbers  of  fish  are  being 
greatly  depleted  by  the  loss  of  small  fish  at  the  pumping  plants  located 
on  this  creek,  which  in  our  opinion  should  not  liave  been  allowed  to 
be  installed  as  the  creek  wa.s  set  aside  by  an  act  of  the  legislature  as 
a  fish  refuge.  Consequently  we  do  not  believe  anyone  had  a  right 
to  appropriate  the  water  for  other  purposes.  There  has  been  no  effort 
made  to  prevent  fisliing  in  the  creek.  Poachers  have  worked  on  the 
stream,  both  in  and  out  of  season  and  the  deadly  and  destructive  spear 
has  been  used.  We  are  planning  to  have  a  watchman  employed  by  the 
year  to  patrol  the  creek  and  protect  the  fish  at  all  times  and  enforce 
the  law  against  fishing  in  Scott  Creek.  It  is  hoped  that  by  doing  this 
and  by  stocking  the  stream  heavily  and  having  the  pumping  plants 
properly  screened,  to  restore  this  creek  to  its  former  condition. 
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CLEAR   CREEK    HATCHERY. 

This  .station  has  been  operated  to  its  eapaeity  diiriug  the  last  two 
seasons.  The  usual  repairs  have  been  made.  The  total  number  of 
rainbow  trout  eggrs  collected  at  tliis  station  durino;  the  biennial  period 
was  3,000,000.     Tlie  number  of  fi.sh  distributed  was  1,359,462. 

WARNER    CREEK    TRAP. 

This  trap  was  operated  as  usual  and  the  eggs  taken  were  sent  to 
Domingo  Springs  where  the.y  were  eyed  and  part  of  them  shipped  to 
iitlier  stations,  the  remainder  being  hatched  and  distril)nted  from  tlie 
Domingo  Springs  Hatchery. 

DOMINGO   SPRINGS   HATCHERY. 

This  station  has  been  operated  during  the  last  biennial  period 
as  in  former  years,  except  that  the  number  of  spawning  fish  are 
getting  less  owing  to  the  same  conditions  that  are  affecting  all  the 
streams  tributary  to  Lake  Almanor,  and  that  is  excessive  fishing.  To 
improve  conditions  at  Clear  Creek,  Domingo  Springs  and  Warner 
Creek  egg-taking  stations  and  hatcheries,  we  recommend  that  a  large 
hatchery  with  a  capacity  of  not  less  than  3,000,000  fish  be  established 
on  one  of  the  tributaries  of  Lake  Almanor  and  that  all  the  eggs  .collected 
from  Clear  Creek,  Warner  Creek,  Rice  Creek,  and  Butt  Creek  be 
liatched  in  one  centrally  located  hatchery  where  the  fish  will  thrive 
better  and  can  be  better  cared  for  with  less  expense  than  where  so 
many  sinall  stations  situated  so  near  each  other  are  operated. 

The  Red  River  Lumber  Company  has  oifered  the  state  a  site  for  a 
large  hatchery  on  the  northwest  shore  of  the  lake  where  an  abundant 
supply  of  water  from  tJie  North  Fork  of  the  Feather  River  is  available! 
for  hatchery  purposes  and  for  a  pond  system.  A  stock  of  brood  fish 
to  furnish  eggs  for  the  hatchery  when  the  number  of  spawn  fish  in 
Lake  Almanor  is  reduced  is  desirable  to  keep  this  lake  supplied  witb 
an  adequate  number  of  fish  to  furnish  fishing  for  the  many  anglers 
who  frequent  this  lake  each  season.  Lake  Almanor  can  be  kept  well 
supplied  with  trout  if  adequate  plans  for  keeping  it  stocked  are  taken 
in  time. 

This  station  planted  1,844,722  fish  in  the  la.st  two  seasons. 

BUTT  CREEK  EGG-COLLECTING  STATION. 

Racks  and  traps  were  built  acro.ss  Butt  Creek  in  the  spring  of  1926 
near  its  junction  to  the  outlet  of  the  Lake  Almanor  tunnel  about  two 
)riili's  from  Butt  Valley  Reservoir,  but  owing  to  a  heavy  flood  during 
April,  the  racks  were  so  badly  damaged  that  the  fish  escaped  and  no 
eggs  were  collected.  A  cabin  was  also  constructed  for  the  help.  It  is 
]ilanned  to  improve  the  racks  another  season  by  building  a  crib  in  tlie 
stream  and  l)y  using  heavier  timbers. 

PINE    CREEK    EGG-COLLECTING    STATION. 

An  attempt  was  made  to  collect  eggs  of  the  large  rainbow  trout  that 
ascend  Pine  Creek  from  Eagle  Lake,  but  it  was  found  that  owing  to 
tlie  light  fall  of  snow  that  melted  so  rapidly,  that  the  stream  did  not 
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keep  up  loiig  enough  for  the  crew  to  determine  ^vhether  or  not  the 
run  of  fish  in  this  creek  will  justify  further  expense  in  an  attempt  to 
collect  eggs. 

FEATHER    RIVER   HATCHERY. 

After  carrying  on  experimental  work  at  this  station  in  40  troughs 
under  a  tent!  conditions  were  found  favorable  for  establishing  a  per- 
manent hatchery  at  this  place.  A  lease  for  a  period  of  25  years  was 
procured  from  "W.  A.  Adams.  Plans  were  made  and  during  the  fall 
of  1924  a  hatchery  containing  60  troughs  was  constructed  and  a  cottage 
for  the  help  and"  a  dwelling  for  the  foreman  built.  This  station  is 
located  4  miles  from  Clio  on  the  \Vestern  Pacific  Railroad  and  is  only 
a  short  distance  from  the  Gold  Lake  region  where  there  is  a  number  of 
fine  mountain  lakes  that  require  stocking  each  season  as  well  as  the 
streams  tributary  to  the  Middle  Fork  of  the  Feather  River,  streams 
in  Sierra  Valley  and  surrounding  country  and  the  region  along  the 
North  Fork  of  the  Yuba  River. 

The  hatchery  has  turned  out  a  fine  lot  of  fish.  Tlie  only  improve- 
ments of  any  consequence  at  this  station  will  be  the  laying  of  a  two- 
inch  pipe  line  this  fall  from  the  settling  tank  to  Mr.  Adams'  residence 
as  the  water  from  the  hatchery  flows  into  the  domestic  supply  and  a 
supply  of  pure  water  must  be  furnished  Mr.  Adams'  residence. 

From  tliis  hatchery  2.086,100  fish  were  planted  during  the  biennial 
pej'iod, 

BEAR   LAKE   HATCHERY. 

During  1925,  operations  were  started  during  March  by  installing 
Ihe  traps  in  the  creeks  tributary  to  Bear  Lake.  At  the  opening  of  the 
season  conditions  did  not  appear  to  be  favorable  for  a  large  take  of 
eggs,  but  as  the  season  advanced,  conditions  improved  and  Bear  Lake 
furnished  its  usual  supply  of  eggs.  Of  the  5,700,000  eggs  collected, 
2,700,000  of  these  were  shipped  to  other  streams,  2,000,000  hatched  at 
Bear  Lake  Hatchery  and  1,000,000  at  North  Creek  Hatchery.  Reports 
have  been  circulated  for  many  years  by  the  resort  owners  and  others 
that  Bear  Lake  rainbow  trout  were  being  exterminated.  These  figures 
show  conclusively  that  the  system  under  which  we  are  working  at 
Bear  Lake  can  not  be  improved.  The  lake  is  one  of  the  best  examples 
of  fishcultural  success  in  this  state  or  any  other  state,  when  the  excessive 
fishing  of  thousands  from  Los  Angeles  and  other  parts  is  taken  into 
consideration  and  the  fact  that  there  are  thousands  of  predatory  bass 
in  the  lake  and  that  all  the  tributary  streams  dry  up  before  tJie  middle 
of  July  and  that  all  the  trout  in  Bear  Lake  are  the  result  of  artificial 
propagation  and  distribution. 

The  fish  are  held  in  the  hatchery  until  the  lowering  temperature  and 
cold  weather  drives  the  large  trout  and  bass  into  the  deeper  parts  of 
the  lake,  then  the  small  fish  from  the  hatchery  are  distributed  in 
tlie  shallows  along  the  .shores  where  they  have  an  abundance  of  food.  By 
the  following  spring,  these  young  fish  work  into  the  deep  water  at  a 
time  when  the  bass  and  large  trout  are  coming  toward  the  shores  to 
find  breeding  places.  This  system  has  been  kept  up  for  the  last  six  or 
eight  years  and  the  results  can  not  be  equalled  or  surpassed  by  any 
system  in  the  countrj-. 

Improvements  were  made  during  the  season  of  1925  by  moving  the 
cabin,  remodeling  and  relining  it  and  painting  it  on  the  interior  and 
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exterior  surfaces.  The  troughs,  baskets  and  otlier  paraphernalia  were 
overhauled  and  painted,  wood  cut  for  the  coming  season  and  the  truck 
overhauled  during  the  winter. 

During  1926,  egg-collecting  operations  were  begun  in  March.  At 
the  time  this  work  was  started  there  was  no  water  flowing  in  any  of 
the  creeks,  but  there  was  about  two  feet  of  snow  on  the  ground.  The 
traps  had  to  be  dug  out  of  the  snow.  Four  traps  were  operated  as  soon 
as  the  melting  snow  started  the  streams  flowing.  A  heavy  rain  storm 
in  April  washed  the  traps  out,  liberating  a  great  many  of  the  fish. 
The  traps  were  replaced  and  there  were  collected  and  eyed  ready  for 
hatching  4,5.35,000  rainbow  trout  eggs.  There  was  a  loss  of  approxi- 
mately 1,000,000  on  account  of  the  heavy  storm  during  April.  The 
embryos  at  the  time  of  the  storm  were  in  a  tender  or  delicate  stage  and 
were  covered  with  deposits  of  sand  and  mud  and  in  the  efforts  to  prevent 
the  eggs  from  smothering  a  loss  of  approximately  1,000,000  eggs  took 
place.  These  eggs  were  eyed  in  the  North  Creek  Hatchery  where  the 
main  trap  and  egg-collecting  station  is  located. 

There  is  quite  an  agitation  by  persons  not  familiar  with  conditions 
at  Bear  Lake,  to  hold  the  fish  over  winter  in  ponds  constructed  by 
fencing  off  a  portion  of  the  lake,  as  well  as  in  concrete  ponds  to  be 
built  to  hold  the  fish.  These  plans  will  not  improve  fishing  in  Bear 
Lake  as  the  present  plan  under  which  we  are  operating  has  produced 
remarkable  results  and  it  is  based  on  twelve  years  of  experience  in 
keeping  this  lake  stocked  under  the  mcst  adverse  circumstances.  The 
reports  of  our  crews  who  have  given  this  lake  careful  study  verify  all 
the  above  statements  and  the  writer  lias  been  familiar  with  Bear 
Lake  for  over  35  years.  The  writer  planted  the  first  fish  introduced 
into  this  lake  when,  as  an  apprentice  fisheulturist,  he  made  his  first 
trips  planting  fish.  The  fish  were  carried  on  mule  back  over  the  old 
trail  ixp  the  Santa  Ana  River  and  planted  in  Bear  Lake. 

NORTH   CREEK   HATCHERY  AND   EGG-COLLECTING   STATION. 

All  the  eggs  hatched  in  Bear  Lake  Hatchery  at  Green  Spot  Springs 
as  well  as  those  hatched  in  this  small  hatchery,  were  eyed  and  prepared 
for  vshipping  and  hatching  in  this  station.  In  1926,  900,000  eggs  were 
hatched  in  North  Creek  Hatchery  and  the  resulting  fish  were  planted 
in  the  streams  of  San  Bernardino  County,  together  with  100,000  fish 
that  were  taken  from  Bear  Lake  Hatchery. 

GROUT  CREEK  TRAP  AND  STATION. 

The  trap  in  Grout  Creek  was  operated  during  the  last  two  seasons 
with  fair  results.  Large  uumbers  of  fish  enter  this  creek,  but  owing 
to  the  great  deposit  of  sand  on  the  flats  near  its  mouth,  the  stream 
spreads  over  such  a  wide  distance  during  the  period  when  warm 
rains  are  melting  the  snow  that  it  is  very  difficult  to  catch  the  fish. 
The  stream  at  times  reaches  a  width  of  a  hundred  yards  and  is  very 
.shallow.  There  is  no  way,  except  at  heavy  expense  to  trap  this  creek 
successfully  when  the  floods  are  on,  and  that  is  the  time  when  the 
majority  of  the  fish  are  ascending  the  stream.  The  traps  have  been 
moved  and  washed  out  several  times  during  the  last  few  years. 

Considerable  trouble  was  had  during  the  last  two  seasons  in  operat- 
ing traps  on  this  creek.    The  sti-eam  generally  dries  up  bj'  the  middle 
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of  June  and  does  not  start  flowing  \intil  the  following  spring.  We 
installed  a  permanent  trap  some  years  ago  about  one-half  mile  from 
the  mouth,  but  the  majority  of  the  fish  would  find  spawning  beds  in 
the  sand  below  the  trap.  During  an  extremely  heavy  flood  a  few 
years  ago.  the  permanent  trap  was  wrecked.  Since  then,  temporary 
traps  and  racks  have  been  used.  A  number  of  plans  have  been  made 
to  successfully  catch  the  fi-sh  in  this  creek  and  thus  save  their  eggs, 
but  the  best  the  crews  have  been  able  to  do  was  to  place  a  rack  in  the 
most  favorable  place  in  the  old  channel  and  as  soon  as  the  spring  rains 
began  to  melt  the  snow  and  the  creek  reached  the  flood  stage,  and  to 
drive  the  fish  back  and  pick  them  up  wherever  possible  with  dip  nets. 
The  hatchery  crew,  a.ssisted  by  the  game  wardens,  put  in  several 
strenuous  days  during,  the  spring  of  1926  in  catching  up  and  saving 
hundreds  of  trout  that  woidd  have  perished  when  the  water  receded. 
Thus  a  large  number  of  eggs  were  collected  that  otherwise  would  have 
been  wasted. 
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Fig.  S.     Wawona   Hatchery,   output   of   which   is   used   in   stockine  lakes   and 
Etrtams  to  the  south-irard  of  Yc.seniite  Valley.     Photograph  by  G-  C.  Tabler. 


METCALF.  PAPOOSE.  KIDD.  NORTH  AND  KEYSTONE  CREEKS. 

These  creeks  are  all  tributary  to  Bear  Lake  and  all  except  Metcalf 
Creek  dry  up  except  for  a  few  inches  of  water  that  flows  in  Xorth 
Creek  and  Kidd  Creek  during  the  summer  months.  They  are  all 
short  .streams  and  flow  during  the  spring  months  when  the  spring 
rains  are  melting  the  snow  or  during  the  rainy  spells  in  the  spring 
months.  There  is  a  deposit  of  granitic  sand  at  the  mouths  of  all 
These  streams  and  it  is  very  difficult  to  operate  the  traps  as  the  fluctu- 
ating level  of  the  lake  changes  the  mouths  of  these  creeks.  For 
the  last  two  seasons  the  surface  of  the  lake  has  been  approximately 
twenty  feet  below  the  crest  of  tlie  dam.  When  a  condition  such  as 
this  exists,  it  is  very  difficidt  to  keep  the  mouths  of  the  streams  open 
for  the  passage  of  the  fish  to  the  traps.  Despite  all  these  difficulies 
we  have  maintained  a  large  number  of  trout  in  this  lake  by  following 
the  plan  of  planting  the  fish  in  the  manner  described  above.    A  great 
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many  more  details  could  be  written  on  this  subjeet  but  space  in  this 
report  is  not  available. 

WAWONA    HATCHERY. 

Thi.s  station  located  ou  Big  Creek  near  Wawona,  Mariposa  County, 
has  been  in  operation  for  the  past  thirty  years.  It  has  supplied  fish 
for  the  South  Fork  of  the  Merced  River  as  well  as  for  a  number  of  lakes 
and  streams  on  the  south  and  ea.st  of  the  Ycsemite  Valley.  The  total 
number  distributed  from  this  station  during  the  last  two  years  was 
337,500  rainbow  and  489,300  steelhead. 

KAWEAH    HATCHERY. 

Tliis  hatchery  has  l)een  operated  under  a  tent  since  it  was  established 
iu  1919.     A  jicrmancnt  building  should  be  erected   as  soon  as  funds 
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are  a\ailable.  During  the  last  season  when  funds  were  being  set 
aside  for  the  construction  of  a  permanent  building  and  repairs  and 
improvements  to  the  hatcheries,  ponds,  etc.,  we  carried  on  an  exiieri- 
ment  at  the  new  site  on  the  Kaweah  River  to  determine  whether  or  not 
the  water  was  suitable  for  hatchery  purposes.  The  old  site  at  Power 
House  No.  1  of  the  Mount  Whitney  Light  and  Power  Company  on  the 
main  highway  leading  to  Sequoia  National  Park,  proved  by  years  of 
hatching  to  have  an  excellent  supply  of  water,  but  a  number  of  persons 
connected  with  the  different  sportsmen's  organizations  in  Tulare 
County  were  of  the  opinion  that  a  site  at  Power  House  No.  3  Avould 
be  of  easier  access  when  shipping  fish  as  well  as  being  more  con- 
venient to  the  tourist  travel.  The  troughs  were  moved  to  a  temporary 
hatchery  under  a  plain  fram?,  covered  with  paper  roofing.  We  were 
doubtful  whether  this  site  would  prove  suitable  as  the  water  is  taken 
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from  tlie  ^Middle  Fork  of  the  Kaweah  Kiver  which  has  a  higher 
temperature  and  contains  a  greater  amount  of  organic  matter.  The 
water  supply  at  the  old  site  at  PoMer  House  Xo.  1  is  taken  from  the 
East  Fork  of  Kaweah  River  and  the  Avriter  made  an  examination  of 
the  water  at  this  site  and  found  it  suitable  for  hatchery  purposes  before 
any  attempt  was  made  to  establish  even  a  temporary  hatchery.  The 
change  from  the  old  site  to  the  new  site  is  proving  that  the  Avater 
at  the  new  site  is  not  suited  for  hatcher.y  purposes.  No  doubt  during 
the  fall  it  will  be  necessary  to  move  back  to  the  old  site  and  operate 
there  under  a  tent  until  more  funds  are  available  for  the  construction 
of  a  permanent  hatchery  which  is  badly  needed  in  that  section. 

The  output  of  this  hatchery  duing  the  last  two  seasons  was  43.5,000. 
In  1924  we  distributed  340,000  and  in  1925,  95.000  were  planted.    The 


Fig.  in.  Experimental  hatchery  on  Rush  Creek,  Mono  County,  June  1. 
1925.  This  temporary  hatchery  is  to  be  replaced  soon  by  a  modern  hatchery 
devoted    to   the    rearing   of   black-spotted    trout. 

small  number  planted  in  1925  was  due  to  the  fact  that  the  water  supply 
was  accidentally  shut  off  by  a  shear  board  getting  loose  in  the  intake 
box  and  closing  the  pipe  that  furnished  the  water  to  the  hatchery. 
The  fish  perished  before  the  foreman  in  charge  was  aware  of 
nhat  had  happened.  There  is  an  electric  alarm  system  connected 
with  the  water  supply  at  aU  the  small  hatcheries  so  that  if  the  water 
is  shut  off  or  the  flow  is  diminished,  the  alarm  bell  will  ring,  thus 
awakening  the  help,  but  on  the  night  that  the  board  closed  the  intake 
to  the  supply  pipe,  the  alarm,  for  some  rea.son  unexplained,  failed  to 
work  and  when  an  hour  or  so  after  the  accident,  the  foreman  entered 
the  hatchery  nearly  all  the  fisk  were  dead.  In  1926  while  we  were 
experimenting  at  the  new  site  an  extra  man  was  kept  so  that  during 
times  there  was  danger  of  the  supply  of  water  fluctuating  or  of  algae 
floating  in  the  water  and  causing  the  screens  to  choke,  some  one  was 
always  on  duty. 
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RUSH    CREEK    EGG-COLLECTING    STATION. 

Duriiij;'  the  spring  of  192.'),  it  was  decided  to  establish  an  egg-eoUect- 
iiig  station  on  Rnsh  Creek,  Mono  County,  to  collect  the  eggs  of  the 
black-spotted  trout.  A  trap  was  placed  in  Rush  Creek,  a  holding  tank 
was  built  and  a  temporary  hatchery  installed  under  a  tent  on  Silver 
Creek.  Two  traps  were  installed  in  Reverse  Creek,  one  in  Upper 
Reverse  Creek  and  the  other  in  Lower  Reverse  Creek  in  addition  to 
the  main  trap  in  Rush  Creek. 

The  take  of  black-spotted  trout  eggs  from  this  operation  was  very 
gratifying.  The  black-spotted  trout  of  this  region  have  an  excel- 
lent lot  of  eggs  that  produce  vigorous  embryos  and  develop  into 
.strong  healthy  fish.  The  take  of  eggs  of  black-spotted  trout  from  Rush 
Creek  and  tributaries  during  1925  was  1,010,000.  We  were  foi-tunate 
in  procuring  an  egg-collecting  station  where  eggs  from  this  species  can 
be  collected  as  this  excellent  fish  M'ill  thrive  in  all  the  lakes  in  this 
region.  Black-spotted  trout  to  the  number  of  727,500  were  planted 
from  this  station.  The  balance  of  the  eggs  were  shipped  to  ilount 
Whitney  Hatchery. 

JUNE   LAKE. 

During-  the  spring  of  1926,  arrangements  were  made  to  seine  June 
Lake  for  steelhead  trout.  June  Lake  was  first  stocked  with  steelhead 
trout  in  1921.  Fishing  did  not  begin  for  these  fish  until  the  season 
of  1923.  During  the  entire  season  of  1924  this  lake  was  fished  con- 
tinuously, ilan.v  large  steelhead  weighing  from  five  to  eight  pounds 
were  taken.  In  1925  the  fishing  improved  as  the  anglers  were  taking 
n.sh  in  limit  catches.  The  anglers  began  catching  the  fish  planted  in 
1922  and  1923  and  caught  three  sizes  of  fish  (being  the  result  of 
three  years'  planting  since  the  1921  plant)  ranging  from  one-quarter 
jjound  to  twelve  pounds  in  weight.  It  was  a  common  sight  to  .see 
twenty  to  thirty  boats  on  June  Lake  during  the  fishing  season  and  all 
parties  catching  fish.  The  native  trout  of  the  lake  were  the  black- 
spotted  trout  that  would  ascend  Rush  Creek  during  seasons  of  very 
heavy  rains  and  snows.  These  fish  would  come  up  from  Grant  Lake 
during  the  spring  when  an  extra  heavy  rain  and  snowfall  would  fill 
June  Lake  so  that  the  water  would  run  from  June  Lake  to  Grant 
Lake.  Xo  water  has  flowed  from  June  Lake  to  Grant  Lake  in  the 
last  six  years  owing  to  the  unusual  dry  seasons  that  have  prevailed  in 
that  region  as  well  as  throughout  the  entire  state,  which  has  materially 
affected  the  fishing  in  all  the  lakes  and  streams  in  California. 

As  there  are  no  tributary  streams  to  June  Lake,  the  supply  of  water 
being  kept  up  by  the  melting  snow  and  by  rainfall,  the  steelhead  trout 
liave  no  place  to  spawn,  so  it  is  necessary  to  stock  this  lake  each  season 
and  to  catch  the  spawners  with  a  seine  when  they  approach  the  shores 
trying  to  find  a  place  to  deposit  their  eggs.  During  the  short  period 
that  our  crews  were  operating  on  the  lake  before  the  opening  of  the  trout 
.season,  1,000,000  eggs  were  collected.  The  crews  were  only  operating 
about  ten  days  when  the  season  opened,  May  1st,  and  the  rush  of 
anglers  to  this  lake  drove  the  fish  from  the  shallow  water  near  the 
shore  and  compelled  our  men  to  cease  their  operations.  The  season  on 
the  lake  as  well  as  throughout  the  entire  Sierra  region  should  not 
open  until  June  first.  Thousands  of  spawning  fish  are  taken  each 
season   from   the   spawning  beds   or   on   their   way   to   the   siaawning 
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grounds  by  auglers  diiriug  the  mouth  of  May.     Tliis  .should  be  pro- 
hibited. 

FERN    CREEK    HATCHERY. 

Owing  to  the  successful  operation  on  Rush  Creek  and  June  Lake  in 
egg-collecting  work  and  the  demand  for  a  hatchery  in  this  section, 
plans  were  made  to  have  a  permanent  hatchery  established,  centrally 
located,  to  supply  fish  to  this  now  famous  fishing  region  where  thou- 
sands of  persons  from  southern  California  and  other  places  spend  their 
vacations.  An  adequate  sum  was  set  aside  by  the  Commission  to  carry 
out  these  plans.  ]\Iaterial  was  oi'dered  during  June  and  the  work  of  con- 
structing the  hatchery  will  be  started  as  soon  as  it  is  delivered  on  the 
ground. 

BURNEY  CREEK   HATCHERY. 

The  power  development  on  the  Pit  River  including  the  construction 
of  high  dams  and  the  diversion  of  the  water  by  the  Pacific  Gas  and 
Electric  Company,  has  broken  up  the  run  of  salmon  that  annually 
ascended  this  river  to  spawn  and  has  prevented  the  trout  from  making 
their  seasonal  migrations  in  the  Pit  River.  The  company  agreed  to 
establish  hatcheries  to  take  care  of  this  situation  as  soon  as  the  Depart- 
ment of  Fish  Culture  should  decide  on  the  proper  location.  During  the 
fall  of  1925,  surveys  for  hatchery  locations  were  made  and  a  site  for  a 
permanent  trout  hatcherv  was  selected  on  Burney  Creek  on  land  owned 
by  the  company,  just  below  Burney  Creek  Falls.  This  is  a  very  desir- 
able site,  as  the  land  adjoins  the  Burney  Creek  State  Park.  The  location 
is  about  one-half  mile  from  the  shore  of  Lake  Britton  which  is  formed 
by  the  dam  constructed  for  the  purpose  of  raising  the  water  level  in 
Pit  River  to  give  it  the  necessary  elevation  to  operate  Power  House  No. 
3  of  the  Pacific  Gas  and  Electric  Company's  hydro-electric  plant.  Plans 
were  immediately  made  by  the  Department  of  Fish  Culture  which  met 
with  the  approval  of  the  company  and  the  work  of  establishing  this 
new  station  will  be  .started  this  summer  and  completed  by  early  fall. 
The  Burney  Creek  Hatchery  will  enable  the  Commission  to  keep  the 
streams  of  Pit  River  basin  stocked  and  the  lakes  and  streams  as  far 
north  as  Modoc  County,  as  well  as  other  parts  of  Shasta  County. 

HAGAN  FLAT  SALMON   HATCHERY. 

A  site  for  a  set  of  racks  and  salmon  traps  was  selected  at  Hagan  Flat, 
Shasta  Count.v,  for  the  purpose  of  collecting  salmon  eggs  and  hatching 
and  rearing  them,  to  assist  in  keeping  up  the  rapidly  decreasing  supply 
of  salmon.  But  owing  to  the  uncertainty  of  the  run  reaching  this  far 
up  the  river  because  of  the  obstniction  caused  by  the  dam  of  the  Ander- 
son-Cottonwood Irrigation  District  at  Redding  and  the  diminished  run 
of  salmon  in  the  Sacramento  River  it  was  decided  not  to  build  the 
salmon  station  at  Hagan  Flat  until  the  fishway  problem  at  Redding  was 
settled.  Also  there  is  a  possibility  that  it  will  not  become  necessary 
to  build  a  hatchery  at  this  place  if  the  company,  in  carrying  out  their 
projects,  will  build  a  road  to  this  reach  of  the  river.  All  that  will  then 
be  necessary  is  the  placing  of  the  racks  and  traps  in  the  river  to  catch 
the  salmon  and  convey  the  eggs  by  tmck  to  the  Burney  Creek  Station, 
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where  the  eggs  can  be  hatched  and  the  resulting  fish  transported  to  a 
point  below  the  last  dam  or  diversion  in  the  Pit  River.  There  are  other 
hydro-electric  projects  contemplated  below  Hagan  Flat  by  other  inter- 
ests, that  will  have  to  be  considered  this  coming  .season.  If  the  obstruc- 
tion at  Redding  is  removed  plans  should  be  made  without  any  further 
delay  to  establish  a  salmon  hatchery  on  the  Pit  River.  Early  next 
season  this  matter  should  receive  attention  and  action  taken  to  the  end 
that  whatever  salmon  ascend  the  river  can  be  manipulated  for  their 
eggs.  Every  salmon  possible  should  be  hatched  and  distributed  in  the 
Sacramento  and  tributaries  as  there  is  less  than  10  per  cent  of  the 
former  breeding  grounds  of  the  salmon  left.  Salmon  are  decreasing 
so  rapidly  that  if  enough  salmon  are  to  remain  in  onr  waters  to  supply 
the  local  markets  during  a  portion  of  the  year,  the  chinook  salmon  must 
be  propagated  to  the  fullest  extent. 

BIOLOGICAL   WORK. 

Under  the  supervision  of  Geo.  A.  Coleman,  biological  investigations 
concerning  our  fresh  water  food  and  game  fishes  have  been  carried  on 
at  Lake  Tahoe,  Clear  Lake,  Eel  River  Basin,  Merced  River  Basin,  Lake 
Elsinore  and  other  i^laces  where  scientific  problems  had  to  be  worked 
out  to  improve  conditions  of  fisli  life.  Plankton  surveys  have  been  made 
looking  toward  the  introduction  of  different  species  of  fishes  into  barren 
lakes  and  the  improvement  of  fish-planting  work. 

This  is  a  very  imi^ortant  feature  of  the  Avork  of  the  Department  of 
Fish  Culture  and  shoiUd  be  continued  for  a  period  of  years  until  prac- 
tical biological  surveys  of  all  the  inland  waters  are  complete,  so  that  an 
intelligent  distribution  of  fish  can  be  made.  While  the  department  has 
valuable  data  on  many  streams  and  lakes,  there  are  miles  of  streams 
and  hundreds  of  lakes  that  should  be  given  scientific  investigation. 
New  problems  are  coming  up  that  require  special  field  investigation. 
The  long  period  of  drought  has  changed  the  physical  conditions  of 
many  of  our  streams  to  such  an  extent  that  it  is  necessary  to  have  special 
investigations  made  to  determine  whether  new  .species  of  fishes  should 
be  introduced  to  meet  the  changed  conditions.  The  denuding  of  forests, 
the  construction  of  large  reservoirs,  breaking  up  the  run  of  our  native 
species,  the  holding  of  the  water  in  large  reservoirs  causing  the  tem- 
perature to  be  higher  than  when  the  streams  flowed  unobstructed,  and 
many  other  conditions  brought  about  by  the  use  of  water  for  the 
development  of  the  industries  of  the  state  have  made  it  necessary  that  a 
biologist  connected  with  the  Department  of  Pish  Culture  be  employed 
to  solve  the  problems  that  are  continually  arising. 

GENERAL  CONDITIONS   AND    RECOMMENDATIONS. 

Open  ticuson.  Owing  to  the  excessive  fishing  in  all  the  lakes  and 
streams  of  California,  it  is  necessary  to  find  a  new  source  of  egg  supply 
to  add  to  the  rapidly  diminishing  supjily  of  adult  trout  or  spawners. 
Several  pond  rearing  systems  for  the  raising  of  brood  stock  from  which 
eggs  can  be  collected  should  be  built  as  soon  as  funds  are  available.  The 
construction  and  maintenance  of  large  rearing  ponds  is  absolutel,y 
necessary  to  furnish  an  adequate  supply  of  eggs  for  the  hatcheries. 


58  FISH    AND    GAME    COMMISSIOX. 

In  particular,  the  supply  of  rainbow  and  steelliead  trout  eggs  is  rapidly 
diminishing,  for  the  adult  tish  in  all  the  lakes  and  streams  are  getting 
less  each  year. 

The  trout  in  Lake  Tahoe  suifered  a  heavy  loss  from  an  epidemic  of 
unknown  cause  several  years  ago.  The  fish  planted  in  the  tributary 
streams  of  Lake  Tahoe  are  caught  before  reaching  the  lake  and  do 
not  have  a  chance  to  develop.  We  earnestly  recommend  the  passage  of 
a  law  prohibiting  fishing  in  any  of  the  streams  tributary-  to  Lake  Tahoe, 
.so  that  the  fish  planted  in  the  streams  may  have  a  chance  to  remain  in 
the  streams  until  they  can  reach  the  lake  and  there  make  a  growth  that 
will  be  of  some  value  to  anglers.  A  shorter  fishing  season  must  be  had 
if  fishing  of  any  consequence  is  to  be  maintained  in  the  lakes  and  streams 
of  California. 

The  open  season  for  trout  should  be  so  regulated  as  to  give  the  spawn- 
ing fish  every  opportunity  to  deposit  their  eggs  before  being  caught, 
and  at  the  same  time  allow  the  egg-eollectiong  stations  an  opportunity 
to  collect  all  the  eggs  possible  before  the  fishing  season  opens.  The 
iseason  .should  not  be  open  before  Jiuie  1st  anywhere  in  the  Sierra 
region.  The  coastal  region  shoidd  open  May  1st  and  close  October  1st. 
The  coastal  district  should  include  Mendocino  and  San  Diego  counties. 
In  District  Xo.  1^,  the  season  for  trout  .should  open  Jvine  1st  and  close 
November  15th.  The  use  of  speai-s  in  all  districts  and  the  use  of  fish 
eggs  of  any  species  for  bait  .should  be  prohibited. 

LalxC  Tahoe.  Referring  to  the  conditions  at  Lake  Tahoe.  we  can  not 
too  strongly  urge  further  biological  studies  regarding  the  fish  in  this 
lake.  The  excessive  fishing  for  over  forty  years  by  the  market  fishermen 
before  the  law  prohibiting  the  sale  of  trout  was  passed,  th?  impounding 
of  the  water  in  Fallen  Leaf  Lake,  the  diversion  of  water  from  the 
tril)utary  creeks  for  domestic  purposes,  the  loss  of  fish  several  years  ago 
by  an  epidemic  during  the  winter  and  early  spring  have  aU  been  con- 
tributing to  a  general  depletion  of  the  trout  in  Lake  Tahoe.  For 
reasons  that  we  can  not  account  for  the  white  fish  that  formerly 
abounded  in  the  lake  by  the  thousands,  have  been  gi-adually  becoming 
less  and  they  have  not  been  caught  by  anglers  and  fishermen.  Years 
ago,  during  the  breeding  season  in  the  fall,  these  fish  would  approach 
the  .shores  in  schools  of  thoasands  and  ascend  the  Upper  Truckee  River 
where  they  deposited  their  eggs.  There  has  been  a  great  falling  off 
in  the  number  of  fish  of  these  species,  for  reasons  as  above  mentioned, 
that  are  unaccoimtable.  While  there  has  been  a  fair  run  of  fish  in  the 
creeks  during  the  spring  uionths,  not  many  have  been  caught  in  the 
lake  during  the  summer  months.  The  hatcheries  have  planted  an  aver- 
age of  2,000.000  fish  each  season,  but  we  have  not  obtained  the  results 
that  we  do  in  other  lakes  and  streams.  A  close  study  of  conditions 
must  be  made  to  determine  the  cause  of  the  apparent  shortage  of  the 
native  species. 

The  Mackinaw  trout  were  introduced  into  Lake  Tahoe  in  1895  at 
the  request  of  the  market  fishermen  and  others,  so  the  writer  was 
informed  at  the  time  the  eggs  were  shipped  to  California.  The  Nevada 
State  Fish  and  Game  Commission  also  hatched  and  planted  ilackinaw 
trout  in  Lake  Tahoe  at  approximately  the  same  time.  The  exact  date 
that  the  Nevada  Commission  introduced  the  fish  into  Lake  Tahoe  is 
not  known.     Some  persons  claim  the  Mackinaw  trout  were  introduced 
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first  by  the  Nevada  Commission.  As  near  as  the  writer  can  determine 
the  Nevada  and  California  commissions  introduced  them  at  about  the 
same  time.  Some  of  these  fish  were  introduced  into  Fallen  Leaf  Lake 
where  they  found  suitable  breeding  grounds  as  the  young  of  the 
Mackinaw  trout  were  caught  frequently.  Very  few  were  taken  from 
Jjake  Tahoe.  Occasionally  a  Mackinaw  trout  would  be  caught,  but  they 
were  so  rare  for  many  years  after  their  introduction,  that  the  writer 
was  of  the  oj^inion  that  they  could  not  find  suitable  grounds  on  which 
to  sjjawn  and  that  the  few  that  were  taken,  descended  from  Fallen 
Leaf  Lake  to  Lake  Tahoe.  Mackinaw  trout  do  not  ascend  the  streams 
to  spawn,  but  deposit  their  eggs  on  reefs  in  water  from  4  to  6  or  8 
feet  in  depth.  As  such  places  are  unknown  in  Lake  Tahoe,  it  was 
supposed  that  the  Mackinaw  trout  would  never  be  taken  in  any 
] lumbers,  but  during  the  last  seven  years,  24  years  after  their  introduc- 
tion into  the  lake,  they  are  appearing  in  ever-increasing  numbers. 
This  summer  they  were  being  caught  at  many  ditferent  places  in  the 
lake.  They  have  evidently  found  suitable  breeding  grounds  and  are 
increasing  rapidly.  The  Mackinaw  trout  is  one  of  the  large  charrs, 
r^ative  of  the  lakes  of  northeast  America.  The  type  introduced  into 
Lake  Tahoe  are  natives  of  Lakes  Superior  and  Michigan.  They  are 
a  good  food  fish  and  afford  sport  for  those  who  enjoy  trolling  for  fish 
in  deep  -water.  Occasionally  they  reach  a  weight  of  from  50  to  60 
pounds,  but  the  average  M^eight  of  the  adults  is  about  20  pounds. 
As  tliey  are  piscivorous  in  their  habits,  devouring  a  large  number  of 
other  fish,  they  will  have  an  abundance  of  food  in  Lake  Talioc  because 
of  the  countless  millions  of  minnows  and  chubs.  As  they  inhabit  deep 
ANatcr  during  the  greater  portion  of  the  j'ear,  they  may  not  devour  as 
many  of  the  native  species  of  trout  as  is  generally  supposed,  but  a 
I'iological  survey  and  a  study  of  their  habits  will  be  carried  out  this 
<'iiiiiing  summer  to  determine  what  proportion  of  their  food  is  com- 
posed of  the  native  species  of  trout  and  wliat  proportion  is  minnows 
and  chubs. 

Hat  Creek  and  Fall  River.  Considerable  connnejit  has  been  made 
regarding  the  conditions  on  Hat  Creek  and  Fall  River  and  the  absence 
of  screens  in  the  canals  leading  to  the  power  houses  operating  on  these 
streams.  This  department  has  always  contended  that  the  trout  in  Fall 
Rivei'^and  Hat  Creek  were  nonmigratory  and  that  they  do  not  descend 
these  canals  and  pass  through  the  impulse  wheels  of  the  power  plants 
and  thus  get  destroyed  as  is  claimed  by  others.  The  nature  or 
physical  condition  of  these  .streams,  in  our  judgment,  has  changed  the 
habits  of  the  ti'out  to  such  an  extent  that  they  do  not  migrate 
from  one  portion  of  the  stream  to  another  or  pass  out  of  the  streams 
into  Pit  River.  The  water  in  these  streams  comes  from  large  springs 
that  furnish  the  entire  flow  of  Fall  River.  A  greater  portion  of  the 
water  in  Hat  Creek  above  tlie  Power  Company's  canals  comes  from 
Rising  River,  a  short  river  that  rises  from  a  large  spring  in  the  lava. 
Rising  River  is  only  two  miles  in  length  from  its  source  in  one  of  the 
largest  springs  on  the  coast  to  where  it  unites  with  Hat  Creek,  a  stream 
that  rises  on  the  north  basal  slopes  of  Mount  Lassen.  The  fish  in  Hat 
Creek  above  the  confluence  of  the  two  streams,  do  not  descend  the 
stream  to  where  the  main  streams  flow  into  the  junction,  nor  do  the 
fish  in  Rising  River  ever  leave  the  main  .stream,  except  the  emaciated 
and  dying  spawn  fish  that  die  each  year  after  their  efforts  to  propa- 
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^ate  their  species.  Then  the  wealtened  and  dying  fish  drop  down  the 
stream  where  they  are  found  on  the  grizzlies  at  the  head  of  the  canal. 
The  same  condition  exists  in  Fall  River.  The  reason,  in  the  opinion 
of  the  writer,  for  the  nonmigratory  habits  of  the  fish  in  these  two 
streams,  is  that  the  temperature  varies  only  slightly  in  comparison  with 
the  Pit  River  and  other  streams  in  this  region  and  the  flow  is  constant. 
There  is  but  a  very  small  difference  between  the  maximum  and  mini- 
mum flow  in  each  of  these  streams.  The  water  is  not  affected  by  the 
flood  conditions  as  the  streams  are  short,  receiving  their  supply  from 
the  large  springs  which  have  a  constant  head  throughoi;t  the  year. 
The  aquatic  insects  and  crustaceans  on  which  the  fi.sh  feed  are 
fibundant,  the  water  is  nearly  all  clear,  .seldom,  if  ever,  getting  riley. 
All  these  and  many  other  physical  conditions  relating  to  the  stream 
beds,  velocity  of  the  water,  etc.,  all  have  a  tendency  to  cause  these 
fish  to  acquire  habits  that  make  them  nonmigratory.  Tlie  writer  has 
.studied  the  conditions  in  these  streams  and  the  habits  of  these  fi.sh 
for  many  years  and  is  satisfied  that  his  judgment  is  correct.  But  to 
make  an  absolute  test  to  either  prove  or  disprove  that  the  writer  has 
not  made  an  error  regarding  the  habits  of  the  trout  in  these  two 
streams  a  rack-screen  will  be  installed  below  Power  House  No.  1  of 
the  Pacific  Gas  and  Electric  Company.  For  this  experiment,  the 
Commission  is  working  in  conjunction  with  the  power  company.  The 
cooperation  of  the  Bureau  of  Fisheries  has  also  been  obtained  and  the 
foreman  of  the  Baird  Hatchery  has  been  instructed  to  assist  in  the 
investigation.  Members  of  the  sportsmen's  associations  will  be 
requested  to  assist  in  checking  up  on  tliis  experiment  to  determine 
beyond  any  question  of  a  doubt  whether  there  is  any  loss  caused  by  the 
trout  passing  through  power  wheels,  and  if  so,  to  Avhat  extent. 

This  experiment  will  be  carefully  checked  by  the  biologist  of  this 
department,  Mr.  Geo.  A.  Coleman,  so  that  if  any  fish  are  found  on  the 
rack-.screen,  the  cause  of  death  can  be  determined.  It  only  emaciated 
and  dying  spa-miers  show  up,  which  can  be  easily  determined  by 
di.ssection  and  study  of  the  anatomy  of  the  fishes,  it  will  be  unnecessary 
to  screen  the  canals  leading  to  tlie  power  houses  that  receive  their 
water  from  Hat  Creek  and  Fall  River.  P>ut  on  the  other  hand  if 
healthy  fish  in  normal  condition  are  found  on  the  racks,  it  will  be 
necessary  to  have  proper  screens  installed  at  the  intakes  to  the  canals 
leading  from  these  two  streams.  It  is  planned  to  keep  the  rack-screen 
in  place  for  a  period  of  approximately  one  year  so  that  every  condi- 
tion of  seasonal  change  that  might  possibly  cause  the  fish  to  descend 
into  the  canals  can  be  observed  and  data  gathered. 

Spiny  Rayed  Fishes.  Owing  to  the  great  demand  on  our  trout 
streams,  we  deem  it  advisable  to  establisli  pond  rearing  .systems  for  the 
l>ropagation  of  such  food  and  game  fishes  that  will  thrive  in  the  warmer 
waters  of  the  state.  Properly  constructed  ponds  and  nurseries  for 
this  purpose  will  be  built  and  the  i-earing  of  these  fishes  placed  in  the 
hands  of  experienced  pond  culturists.  Several  millions  of  the  spiny- 
rayed  fishes  can  be  raised  each  season  and  distributed  in  suitable  waters 
the  same  as  trout  are  distributed.  This  would  add  greatly  to  the 
fishing  attractions  of  the  state  and  relieve  the  rush  of  anglers  to  our 
trout  lakes  and  streams. 

Holding  Ponds  and  Rest  Stations.  Owing  to  the  demand  of  a 
number  of  sportsmen 's  associations,  for  the  raising  of  trout  to  a  larger 
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size  before  being  distributed,  arrangements  are  being  made  where 
these  associations  may  construct  ponds  and  hold  the  fish  until  late  in 
the  fall  before  making  the  distribution.  This  experiment  will  be  care- 
fullj'  watched  and  a  check  made  to  detei-mine  whether  the  system  is 
l^racticable  and  whether  better  results  ai"e  obtained  than  the  system  of 
planting  No.  1,  2  and  3  fingerlings  directly  from  the  hatcheries. 

Several  of  the  sportsmen's  clubs  have  established  rest  stations  or 
small  holding  ponds  in  the  mountainous  parts  of  the  state  where  the 
fish  are  delivered  from  the  distribution  cars  and  held  for  several  days 
to  enable  them  to  recuperate  from  their  trip  from  the  hatcheries.  They 
are  then  taken  by  pack  animals  and  other  conveyances  to  the  more 
inaccessible  lakes  and  streams.  This  system  has  been  carried  on  with 
good  success,  particularly  by  the  Fresno  County  Sportsman's  Club 
who  have  placed  the  work  of  distributing  the  fish  in  the  hands  of 
experienced  planters.  Other  associations  as  well  as  some  of  the  boards 
of  supervisors  are  planning  to  adopt  this  system  of  resting  tlie  fish 
before  carrying  them  to  the  waters  in  the  higher  elevations  not  access- 
ible to  the  trucks. 

In  conclusion,  the  demands  on  this  department  of  the  Commission  as 
well  as  on  all  other  departments,  makes  it  necessary  that  we  have  a 
great  deal  more  money  than  is  now  available  and  it  is  up  to  the 
sportsmen  if  they  desire  to  maintain  good  fi.shing  in  the  lakes  and 
streams  of  the  state,  to  increase  tlie  licenses  and  to  protect  the  spawn- 
ing fish  by  a  later  opening  season  and  a  sliorter  one  in  most  distrii-ts. 
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REPOET   OF   THE  DEPARTMENT   OF   COMMERCIAL 
FISHERIES. 

By  X.  B.   ScuFiELD.  In  Charge. 

Since  making  our  last  biennial  report  there  have  been  a  number  of 
changes  in  the  Department  of  Commercial  Fisheries.  In  July.  1924, 
it  became  necessary  to  employ  an  attorney  for  the  impending  litigation 
with  a  few  cauners  and  reduction  plants  in  their  attempt  to  liave  the 
fish  reduction  act  declared  imconstituional.  B.  D.  Marx  Greene  was 
employed  as  special  counsel  for  the  department,  wliere  lie  remained  until 
January,  1926,  when  he  was  appointed  to  the  position  of  exeeutivr 
officer  of  the  Commission. 

I  can  not  praise  ^Ir.  Greene  too  highl.v  for  his  quick  grasp  of  the 
.highly  technical  details  of  the  sardine  canning  and  reduction  industries 
and  his  knowledge  of  the  rather  special  field  of  fish  and  game  litigation. 
Added  to  this  was  his  excellent  handling  of  all  the  cases  in  the  courts. 
One  of  these,  in  the  State  Supreme  Court  [State  of  California  vs.  The 
Motitereij  Fish  Products  Company)  resulted  in  a  decision  by  that  court 
which  is  nation  wide  in  its  importance. 

After  ]\Ir.  Greene's  appointment  as  executive  officer,  the  Commission 
was  reorganized.  This  reorganization  wa.s  of  considerable  importance 
to  the  department  of  commercial  fisheries,  in  that  it  brought  about  a 
more  business-like  arrangement  whereb.v  the  departments  reported 
through  the  executive  officer  instead  of  to  each  separate  commissioner 
according  to  which  part  of  the  state  was  in  question.  This  did  away 
with  one  policy  in  the  enforcement  of  laws  in  one  part  of  the  state  and 
a  different  policy  in  another  part  of  the  state. 

A  department  of  patrol  was  formed  which  took  over  the  commercial 
fisheries  patrol  in  San  Francisco  and  on  San  Francisco  Bay  which  had 
been  in  charge  of  the  department  of  commercial  fij5heries.  The  Depart- 
ment of  Commercial  Fisheries  kept  the  commercial  patrol  which  operates 
out  of  the  department's  offices  at  Monterey,  San  Pedro  and  San  Diego. 
The  department  also  gave  up  its  work  on  bay  and  harbor  pollution  which 
was  taken  over  by  the  new  Bureau  of  Bay  and  Harbor  Pollution. 

Captain  H.  B.  Xidever  is  in  charge  of  the  commercial  patrol  for 
southern  California  with  headquarters  at  our  San  Pedro  office.  Mr. 
Xidever  is  especially  weU  qualified  for  this  position.  He  has  been 
with  the  Commission  on  fisheries  work  for  eighteen  years,  and  has  been 
with  this  department  since  its  organization. 

Our  last  biennial  report  told  of  the  rapid  growth  of  the  sardine  fishery 
in  this  state  during  the  time  of  the  war,  reaching  its  peak  in  1919 :  and 
of  the  slump  and  decline  of  the  fishery  in  1920  and  1921,  due  in  large 
measure  to  marketing  conditions  in  foreign  countries;  how  the  lowest 
ebb  was  reached  in  1921  and  then  the  rapid  rise  until  in  1923  the  sar- 
dine catch  was  equal  to  that  of  the  banner  year  of  1919  and  the  .state's 
fisheries  as  a  whole  were  likely  in  a  short  time  to  equal  the  mark 
reached  thi'ough  the  stimulus  of  the  war.  This  prediction  has  been 
fulfilled  and  during  the  past  two  years  the  total  production  of  the 
fisheries,  during  either  of  the  years,  has  exceeded  that  of  any  year  in 
the  history  of  the  state.     The  total  catch  of  all  fish  for  the  vear  1924 
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was  327,645,017  pounds  and  in  1925  it  was  414,753.312  pounds.  The 
fluetuation  in  total  catch  foi'  tlie  past  sevei-al  years  has  been  caiLsed  by 
the  fluctuation  in  the  sardine  catch.  The  total  catch  of  fish,  other 
than  sardines,  remains  fairly  constant.  This  is  well  illustrated  in  figure 
No.  11.  The  total  catch  of  all  species  of  fish  together  with  the  amount 
of  the  fish  pack  and  of  all  fishery  products  is  given  in  the  appendix  to 
this  report.  We  arc  quite  sure  that  California's  fisheries  for  both  vol- 
uiiie  and  value  of  the  products  exceed  that  of  an\-  state  1)\'  a  good 
margin. 

SARDINES. 

Tile  sardiui'  fishery  is  now  tlie  most  important  of  our  fisheries  indus- 
ti-ies.  It  is  the  most  variable  in  (luantity  of  fish  caught  and  it  presents 
mure  complicated  problems  to  the  state's  administration  than  any  other. 
The  large  profits  to  be  made  on  fish  meal  and  oil  from  sardines,  together 
with  the  state's  policy  of  confining  the  use  of  sardines  to  the  production 
of  human  food,  has  caused  most  of  the  trouble.  Each  cannery  had  its 
own  by-products  plant  and  the  more  sardines  they  turned  into  fertilizer 
and  oil  the  greater  their  profits.  The  law  prohibited  the  use  of  food 
fish  for  reduction  purposes,  but  provided  that  sardine  canners  could' use 
up  to  25  per  cent  of  the  catch  in  their  by-products  iilants,  the  percentage 
to  l)e  allowed  each  season  to  be  determined  at  hearings  held  before  the 
Fish  and  Game  Commission.  It  was  found  that  this  law  was  very 
difficult  to  enforce,  for  there  were  too  many  ways  in  which  its  pro- 
visi(ms  could  be  avoided.  We  therefore  recommended  in  our  last  report 
that  this  law  be  redrawn  and  that  the  hearings  before  the  Fish  and 
<iame  Commission  be  eliininiated  and  the  amount  of  sardines  which  it 
is  legitimate  to  use  in  the  by-products  plant  be  definitely  fixed  in  the 
law.  It  was  also  recommended  that  the  penalty  for  violation  be  quick 
and  severe. 

In  the  fall  of  1924.  before  this  law  could  be  amended  by  the  legis- 
lature, the  Monterey  Fish  Products  Company,  an  independent  reduction 
plant,  attacked  its  constitutionality  on  the  ground  that  it  permitted  a 
canner  to  use  sardines  in  a  reduction  plant  but  did  not  permit  a  redue- 
lion  plant  not  operated  by  a  canner  to  receive  .sardines  direct  from 
fishermen,  and  was  therefore  discriminatory.  This  case  went  to  the 
State  Supreme  Court  where  it  was  decided  that  the  law  was  constitu- 
tional. This  decision  was  not  rendered  until  March,  1925.  In  the  mean- 
time the  canners  and  the  Fish  and  Game  Commission  liad  agreed  that 
the  law  should  be  amended  and  with  that  object  in  view  one  or  two 
(•onferenees  were  held  and  it  was  agreed  with  the  canners  that  the  law 
sliould  be  amended  so  as  to  do  away  with  the  hearings  before  the  Com- 
unssion  and  to  put  teeth  in  the  law  so  that  a  violator  could  be  stopped 
at  once.  The  amount  of  overage  was  to  be  25  per  cent  based  in  some 
way  on  the  capacity  of  the  cannery.  The  Commission's  attorney  was 
to  draw  up  the  bill  and  submit  it  to  a  future  conference  or  to  repre- 
sentatives of  the  canners  and  the  canners  were  to  stand  with  the  Com- 
mission against  those  who  would  exploit  the  state's  supply  of  sardines 
for  the  making  of  fertilizer  and  oil.  Two  other  factions  were  asking 
that  the  law  provide  for  them.  One  was  a  company  which  wished  to 
use  a  reduction  process  to  produce  fish  Hour  for  human  consumption. 
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Fig.  11.  Graph  showing  the  catch  of  sardines  and  all  other  fish  from  1915  to 
1925.  In  1925  the  sardine  catch  amounted  to  more  than  three  times  the  total 
catch  of  all  other  fish  combined. 
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The  othei'  faction  wished  to  use  a  reduction  process  to  extract  sardine 
oil  to  be  used  in  connection  with  vegetable  oils  for  human  consumption. 
At  the  lesrislature  of  lf)2o  the  out-and-out  reduction  interests,  backed 
hy  state  organizations  which  wished  a  cheap  fertilizer,  showed  a  great 
deal  of  strength  and  before  the  bill  of  the  canners  was  put  in  final 
form  by  the  Pish  and  Game  Commission's  attorney,  the  canners  became 
alarmed  and  entered  into  a  compromise  agreement  with  the  reduction 
interests  under  which  an  independent  reduction  plant  could  receive 
five  hundred  tons  of  sardines  per  month  for  reduction  purposes,  and 
the  canners  were  to  get  sardines  for  their  reduction  plants  up  to  25 
per  cent  of  the  canning  capacity  of  their  canneries.  The  manufacturers 
of  sardine  oil  and  fish  flour  for  human  food  were  also  to  be  taken  care 
of.  The  Pish  and  Game  Commission  was  asked  to  agree  to  this  compro- 
mise Avith  the  explanation  that  if  the  Commission  did  not  agree  to  this 
the  reduction  interests  would  go  after  a  wide-open  reduction  bill  and 
that  the  canners  would  join  with  them.  This  stand  was  backed  by  all 
of  the  southern  California  canners  and  by  about  half  of  the  Jlonterey 
canners.  It  was  the  Pish  and  Game  Commission's  belief  that  under 
the  circumstances  its  opposition  would  not  prevent  the  passage  of  a 
wide-open  reduction  bill,  so  it  elected  to  remain  neutral  with  the 
understanding  that  the  Commission's  attorney  should  put  the  teeth 
in  the  bill  for  its  easy  enforcement.  The  attorne.y  also  drew  up  the 
entire  bill  in  accordance  with  the  agreement  between  the  canners  and 
reduction  interests.  When  the  bill  came  up  before  the  Senate  Pish  and 
Game  Committee  the  Commission  stated  its  attitude  of  neutrality.  The 
committee,  however,  .showed  itself  to  be  ojiposed  to  the  idea  of  allowing 
independent  reduction  plants  to  exploit  the  sardines  and  a  subcommittee 
was  appointed  for  the  purpose  of  amending  the  bill.  The  final  result 
was  the  elimination  of  the  provision  whereby  independent  reduction 
plants  could  use  five  hundred  tons  of  sardines  a  month.  The  bill  pro- 
vided that  canners  could  use  sardines  in  a  reduction  plant  up  to  25  per 
cent  of  their  canning  capacit.v  and  the  capacity  was  to  be  determined 
by  the  number  of  pound  oval  can  closing  machines  installed  and 
intended  to  be  used  during  the  season.  Por  each  such  machine  installed 
they  were  to  get  one  hundred  and  fifty  tons  each  month  for  reduction 
purposes.  The  bill  also  provided  for  the  manufacture  of  food  from 
sardine  oil  and  from  fish  flour.    This  bill  passed  and  became  a  law. 

When  the  question  of  enforcing  this  law  came  up  in  the  fall  of  1925 
it  was  found  that  many  of  the  canners  believed  the  law  gave  them 
the  right  to  I'un  one  hundred  and  fifty  tons  of  sardines  a  month  in  the 
reduction  plant  for  each  line  of  pound  oval  closing  machines  installed 
whether  they  ran  them  or  not,  and  a  number  of  them  put  in  extra  lines 
of  closing  machines  to  increase  their  capacit.v  and  enlarge  their  reduc- 
tion plants  accordingly.  The  Commission  believed  the  special  privilege 
to  canners  was  based  on  the  good  faith  of  the  canner  and  that  he  must 
run  his  machines  to  capacit.v  to  get  his  capacity  allowance  for  reduction. 
In  an  attempt  to  reach  an  agreement  with  the  canners  on  this  matter, 
all  canners  were  invited  to  a  conference  at  the  Commission's  office  in  San 
Prancisco,  but  it  was  poorl.v  attended  and  no  agreement  was  reached. 
The  Commission  finally  decided  to  enforce  the  law  on  the  theorv  that 
111  be  entitled  to  the  25  ])er  cent  for  reduction  purposes  the  canner 
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must  operate  each  machine  to  capacity  and  that  if  he  operated  it  at  less 
than  capacity  his  allowance  was  reduced  accordingly.  To  make  it 
.simpler  of  enforcement,  the  Commission  notified  the  cauners  that  it 
would  consider  they  had  complied  with  the  law  if  they  canned  what 
would  amount  to  75  per  cent  of  the  catch.  This  was  apparently  satis- 
factory to  the  canners  at  Monterey,  where  the  sardine  season  com- 
mences in  Jidy,  but  when  the  season  began  later  in  southern  California 
the  canners  in  the  Los  Angeles  district  organized  to  contest  the  Com- 
mission's interpretation  of  the  law.  The  litigation  lasted  throughout 
the  season,  during  which  time  the  canners  adhered  very  clo-sely  to  the 
Commission's  order. 

The  first  decision  of  importance  was  given  by  the  appellate  court  in 
Los  Angeles,  which  declared  the  allowance  of  one  hundred  and  fifty 
tons  for  each  line  of  closing  machines  to  be  unconstitutional;  but  the 
decision  did  not  .state  whether  the  whole  special  privilege  to  canners  was 
unconstitutional  or  just  the  method  of  determining  capacity. 

A  later  decision  in  the  .superior  court  of  Los  Angeles  County  was  to 
the  effect  that  canners  were  still  entitled  to  25  per  cent  of  their 
capacitj-,  but  did  not  enlighten  us  as  to  what  constituted  capacity — 
whether  it  was  what  they  actually  canned  or  what  they  could  can. 
This  matter  of  what  constitutes  the  capacity  under  the  law  came  up 
.still  later  in  the  .superior  court  of  Los  Angeles  Countj-.  The  judge's 
decision  was  still  somewhat  ambiguous,  but  he  did  say  that  the  essence 
of  the  matter  was  the  good  faith  of  the  canuer,  and  that  if  his  machines 
and  other  necessary  equipment  were  not  ready  and  intended  to  run,  his 
capacity  was  reduced  accordingly.  Both  sides  have  claimed  a  victory 
as  a  result  of  this  decision.  It  would  appear,  however,  from  the 
decision  that  if  a  canner  was  prepared  in  good  faith  to  run  at  his 
claimed  capacity  he  would  have  to  operate  up  to  that  capacity  before 
he  would  be  entitled  to  any  overage.  This  interpretation  would  gi^o 
the  canner  less  overage  that  he  would  have  under  the  Commission's 
old  order  giving  him  25  per  cent  of  the  catch. 

During  the  past  sardine  season  of  1925-1926,  we  were  able  to  hold 
down  the  percentage  of  sardines  used  in  reduction  plants  much  better 
than  any  previous  season  in  spite  of  the  continued  litigation.  The 
amount  used  in  reduction  plants  was  a  little  less  than  25  per  cent  of  the 
catch,  and  the  pack  of  canned  sardines  was  greater  than  the  season 
before  although  the  total  catch  was  less. 

A  good  market  has  developed  for  our  sardines  and  the  canners,  most 
of  them,  have  changed  their  attitude  in  regard  to  the  amount  of  over- 
age they  should  have.  The  time  seems  right  to  fi.x  in  the  law  a  definite 
limit  to  the  amount  of  sardines  a  canner  can  divert  to  his  by-products 
plant,  and  this  amount  should  be  made  as  low  as  is  possible.  What  the 
canners  need  more  than  anything  is  to  organize  and  through  a  selling 
agency,  or  some  other  legal  means,  .stabilize  the  price  of  canned  sardines. 

During  the  .sai-dine  season  of  1925-1926,  which  lasts  from  July  to 
Jiarch  at  Monterey  and  about  November  to  March  in  southern  Cali- 
fornia, the  sardines  were  abundant  during  the  first  two  or  three 
months  at  Monterey  but  thereafter  at  Monterey  and  during  the  entire 
season  in  southern  California,  the  fishermen  had  difficulty  in  getting 
enough  to  keep  the  canneries  bus}^  If  it  had  not  been  for  the  purse 
seine  fishermen,  the  season  would  have  been  about  a  complete  failure 
in  southern  California.  These  boats  being  larger  can  fish  farther 
away  from  their  home  port.     They  had  not  operated  on  sardines  to 
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any  extent  before,  but  when  the  smaller  boats  with  their  lampara  nets 
could  not  supply  the  canneries  they  took  a  hand.  They  located  sardines 
near  Santa  Cruz  Island,  eighty  miles  to  the  north  of  San  Pedro,  and 
from  this  distance  delivered  enough  sardines  throughout  the  season 
to  save  the  day  for  tlie  eanners. 

In  the  negotiations  between  the  fishermen  and  the  eanners  over  the 
price  to  be  paid  for  sardines  during  the  coming  season  of  1926-1027, 
the  purse  seines  have  been  used  as  a  threat  against  the  lampara  fisher- 
men to  keep  the  price  down.  This  more  especially  applied  to  Monterey. 
The  price  last  year  was  $10  per  ton.  The  fishermen  asked  $12.50  a  ton 
this  season,  finally  compromising  on  $11,  but  not  until  after  two  pur.se 
seine  boats  had  been  brought  to  ^Monterey,  where  purse  seines  had  not 
been  used  for  quite  a  number  of  years.  The  comparative  efficiency 
of  these  two  methods  of  catching  sardines  will  be  watched  with  interest. 

The  provision  in  the  law  whereby  a  reduction  process  may  be  used 
lo  convert  sardines  into  human  food,  provided  one-half  of  the  wet 
weight  of  the  fish  is  used  in  the  process,  was  taken  advantage  of  by 
the  Bayside  Fish  Flour  Company  at  I\Ionterey.  Tlie  fish  flour  has  so  far 
been  exported  although  the  company  hopes  to  create  a  home  demand. 
This  process  is  about  the  same  as  in  the  manufacture  of  fish  meal  for 
fertilizer  or  stock  feed,  but  it  difiiers  in  that  the  ground  meal  is  pressed 
through  fine  boulting  screens,  thus  eliminating  the  bone  and  all  but 
the  finely  pulverized  muscle  fiber.  This  process  is  looked  upon  more 
or  less  with  suspicion  by  some  of  the  eanners,  for  it  is  a  reduction 
process  and  not  much  more  expensive  than  the  process  of  making  fish 
meal  for  fertilizer. 

The  provision  in  the  law  under  which  sardines  may  be  taken  for  the 
oil,  provided  the  oil  be  used  for  human  consumption,  was  taken 
advantage  of  by  two  companies — the  Globe  Cotton  Oil  MiUs  of  Los 
Angeles  and  the  Hauser  Packing  Company  of  Los  Angele.s.  We 
believe  that  this  provision  of  the  law  is  dangerous  and  contrary  to  the 
legislature's  policy  of  confining  the  use  of  food  fish  to  the  production 
of  human  food.  The  amount  of  oil  in  sardines  averages  about  15  per 
cent  of  the  wet  weight  of  the  fish  and  so  long  as  this  small  percentage 
is  used  for  human  food  the  rest  of  the  fish  can  be  and  is  used  for 
fertilizer  or  stock  feed.  The  demand  for  animal  fats  such  as  sardine 
oil  is  almost  without  limit  .so  that  there  is  danger  of  an  immense 
reduction  industry  getting  started  in  the  state  which  will  seriously 
deplete  the  supply  of  fish  and  injure  the  canned  sardine  industry,  the 
first  to  be  established,  the  one  giving  the  most  people  employment  and 
the  one  which  the  state  has  sought  to  protect.  We  are  confident  that  if 
sardinas  can  not  be  taken  directly  for  this  purpose,  means  will  be 
employed  to  utilize  the  oil  from  the  by-products  plants  of  the  canneries 
and  we  believe  that  the  best  policy  for  the  state  to  pursue,  from  the 
standpoint  of  conservation,  is  to  confine  the  production  of  sardine  oil 
to  that  which  may  be  obtained  from  the  by-products  of  the  sardine 
canneries. 

SALMON. 

In  our  report  of  two  years  ago  we  told  of  the  failure  of  the  law 
which  was  designed  to  stop  salmon  trolling  during  certain  closed 
seasons  in  the  sea  districts.  As  recommended  in  that  report,  the  legis- 
lature amended  the  law  but  this  law  has  again  proven  defective.     The 
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siiperior  court  iii  ilariu  County  decided  that  a  law  is  not  good  which 
closes  one  district  to  the  possession  of  salmon  caught  outside  the  three- 
mile  limit  while  an  adjoining  district  is  open.  One  uniform  closed 
season  for  the  entire  coast  would  not  give  the  salmon  the  desired  pro- 
tection, for  the  fell  "run"  progressively  later  from  Monterey  Bay 
north. 

The  closed  seasons  for  salmon  trolling  in  the  ocean  were  established 
in  an  attempt  to  save  the  salmon  from  destruction,  but  as  has  been 
explained,  the  law  has  twice  proven  defective  and  the  salmon  have  not 
received  the  protection  so  greatly  needed,  so  that  even  if  those  closed 
seasons  could  now  be  made  effective  the  protection  would  be  far  from 
adequate.  There  are  not  sufficient  salmon  remaining  to  support  com- 
mercial fishing  both  within  the  bays  and  rivers  and  in  the  open  sea. 
Either  the  outside  or  the  inside  fishing  should  be  stopped  and  to  delay 
further  will  be  fatal.  Of  the  two  alternatives,  the  outside,  or  sea 
trolling,  should  be  the  one  to  go.  There  are  many  good  arguments 
on  both  sides  of  the  question,  "Should  the  outside  or  the  inside  fehing 
be  stopped?"  but  the  better  arguments  are  for  the  inside  fishing  and 
against  the  outside  fishing.    The  three  main  arguments  are : 

1.  The  great  destruction  of  immature  salmon  by  sea  trolling. 

2.  Impossibility  of  regulating  the  catch  of  salmon  belonging  to  any 
one  .stream  so  as  to  maintain  the  supply  of  that  particular  stream  race 
of  fi.sh  if  they  are  caught  in  the  ocean  without  Imowing  to  what  stream 
they  belong. 

3.  The  industry  first  started  on  the  river  where  fishing  villages  have 
been  built  up  and  where  other  kinds  of  fishing  can  not  be  turned  to, 
while  the  fisheries  of  the  ocean  are  undergoing  rapid  development  and 
where  there  are  other  fisheries  to  which  salmon  troUers  can  turn  their 
attention. 

Observations  relating  to  the  life  history  of  king  sabnon  have  been 
s.v.stematicaUv  continued  since  1919.  A  considerable  amount  of  informa- 
tion relating  to  growth,  age,  migration,  and  general  habits  has  accumu- 
lated. Some  of  this  has  appeared  in  published  form  from  time  to  time 
and  other  reports  are  in  process  of  preparation.  Both  ocean  and  river 
catches  have  been  under  observation  and  information  has  been  obtained 
that  will  presumably  a.ssist  in  matters  of  conservation.  The  work  has 
been  under  the  direct  supervision  of  J.  O.  Snyder  of  Stanford  L'ni- 
versitv  who  has  been  ably  assisted  in  field  work  by  E.  C.  Seofield  and 
G.  H.'  Clark. 

In  cooperation  with  the  International  Pacific  Salmon  Investigation 
Federation  an  efi:'ort  was  made  last  year  and  again  this  season  to  place 
metal  tags  on  adult  salmon  caught  and  released  at  sea.  No  success 
followed  the  first  eft'ort.  but  the  second  was  more  fruitful.  King 
salmon  to  the  number  of  130  were  tagged  by  Paul  Bonnot  and  C.  Kogers 
in  Monterey  Bay  and  off  the  coast  in  the  vicinity  of  Eureka.  If  tagging 
operations  of  this  kind  could  be  successfully  carried  out.  the  results 
should  inform  us  as  to  the  origin  of  the  ocean  catches  and  furnish  data 
relating  to  sea  migrations,  growth,  and  other  matters  of  importance. 

The  Commission  was  represented  at  the  meetings  of  the  Federation 
which  were  held  in  Seattle.  Representation  here  insures  cooperation 
on  the  part  of  the  state  in  its  investigations. 

An  outstanding  feature  of  the  salmon  investigation  is  the  experi- 
mental work,  part  of  which  has  been  designed  to  better  acquaint  us 
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with  the  return  migration  of  fishes  which  have  been  artificially  propa- 
gated. An  experiment  which  promises  some  results  of  interest  and 
value  is  now  approaching  completion.  The  experiment  was  initiated 
in  1922  when,  under  the  direction  of  Captain  Lambson,  eggs  were 
collected,  fertilized,  and  placed  in  the  hatchery  at  Fall  Creek,  a  tribu- 
tary of  the  Klamath.  The  resulting  fry  were  placed  in  ponds  where 
they  were  carefully  reared  by  Mr.  E.  V.  Cassell  who  afterwards 
superintended  their  distribution.  The  distribution  of  the  fish 
previously  marked  was  performed  in  such  a  way  as  to  give  the  probable 
results  of  the  experiment  an  opportunity  to  demonstrate  whether  or 
not  returning  fish  will  seek  out  and  enter  certain  tributaries  in  which 
they  were  reared  or  introduced.  Upwards  of  .500  marked  fish  were 
secured  during  1926,  all  of  which  will  serve  to  contribute  largely  to 
our  knowledge  of  the  migratory  habits  of  king  salmon  both  in  the  ocean 
and  rivers.  Ecjually  good  results  are  expected  in  1927  when  fishes  of 
the  age.s  of  4  and  5  j'ears  will  return.  This  experiment,  full  details  of 
which  are  given  in  California  Fish  and  Game,  Vol.  10,  No.  1,  involved 
the  marking  of  153,000  yearling  salmon. 

The  successful  completion  of  such  an  experiment  depends  largely 
upon  cooperation  on  the  part  of  those  engaged  in  fi.shing,  as  also 
officials  of  the  Commission,  and  results  to  date  have  been  very  satis- 
faeto^3^ 

That  work  of  a  .similar  nature  may  be  cai'efully  controlled  and  kept 
under  more  constant  observation,  it  is  desirable  that  an  experimental 
hatchery  be  provided.  It  is  not  necessary  that  such  a  hatchery  be 
given  over  entirely  to  experimental  work  of  such  a  nature  as  to  pre- 
vent or  even  seriously  interfere  with  its  immediate  function  as  a 
regular  station  for  artificial  propagation.  Such  a  station  should, 
however,  be  under  the  direct  super\'i.sion  of  an  investigator  who  may 
plan  and  supervise  the  execution  of  experimental  work  relating  to 
propagation  and  distribution.  Work  on  species  other  than  salmon 
might  also  be  cari-ied  on  to  advantage  in  such  a  station.  For  example, 
in  the  pursuit  of  the  salmon  investigation,  advantage  has  been  taken 
of  every  opportunity  to  study  the  trout,  particularly  the  steelhead, 
and  some  data  of  value  has  accumulated.  A  correct  interpretation  of 
some  of  this  data  rests  upon  experimental  work  and  stream  observation 
of  an  inseparable  nature,  which  might  be  accomplished  with  profit,  if 
the  facilities  of  a  properly  located  hatcher.v  were  made  available. 


Shad  in  the  Sacramento  and  San  Joaquin  rivers  were  greatly 
depleted  by  heavy  fishing  during  the  war,  at  which  time  there  were 
no  closed  seasons  or  other  measures  to  give  them  protection.  A  closed 
season  was  adopted  which  wa,s  fir.st  in  eft'eet  during  the  shad  run  in 
the  .spring  of  1918.  This  protection  and  later  the  addition  of  two  more 
weeks  to  the  closed  season  has  resulted  in  the  steady  increase  of  these 
fish.  The  quick  response  of  these  introduced  fish  to  restrictive  fi.shing 
measures  is  remarkable  and  almost  unique.  We  know  of  no  other 
fishery  where  the  recovery  has  been   so  quick   and   so   unmistakable. 

STRIPED   BASS. 

Striped  bass  have  been  given  a  great  deal  of  added  protection  during 
the  past  ten  years  and  at  the  1923  .session  of  the  legislature  a  very 
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great  added  protection  was  given  by  adding  two  weelvs  to  the  spring 
closed  season.  Each  two  years,  when  the  legislature  met  during  that 
period,  some  measure  was  passed  to  give  striped  bass  more  protection 
without  waiting  to  see  the  result  of  the  protection  given  two  years 
earlier.  As  the  striped  bass  do  not  spawn  until  they  are  four  years  of 
age,  no  noticeable  effect  of  a  protective  measure  could  be  seen  in  two 
.years,  except  possibly  in  an  increased  number  of  very  young  fish.  The 
measure  of  1923,  adding  two  weelcs  to  the  closed  season,  did  not  go 
into  effect  that  year  until  late  July,  which  was  after  the  spawning  run 
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Fig.   12.     Graph  showing  the  annual  catch  of  Sstiiped  bass  from  1916   to   1925. 

of  bass  was  over  for  that  year,  so  that  we  can  not  have  any  four-year 
fish,  which  average  a  little  less  than  three  pounds,  resulting  from  the 
spawning  fish  first  protected  by  the  two  weeks  closed  season,  until  in 
the  year  1928. 

To  give  sti-iped  bass  more  protection  now  would  not  only  be  taking 
action  without  awaiting  the  results  of  the  last  legislation,  but  it  would 
be  done  in  the  face  of  good  evidence  that  the  bass  have  already 
responded  to  the  protection  given  them  in  the  years  prior  to  1923  and 
are  now  actuallv  increasing  in  abundance. 
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To  pet  at  the  abundance  of  any  species  of  fish  through  the  individual 
opinion  of  anglers  or  commercial  fishermen  is  to  be  very  inaccurate,  and 
at  best  the  result  can  be  only  a  rough  guess  unless  there  is  some  system 
for  recording  the  many  separate  experiences  of  fishermen  and  analyz- 
ing the  data  thus  gathered.  It  so  happens  that  we  have  a  system  of 
recording  the  catches  of  commercial  fishermen — the  best  that  is  in 
existence  in  any  state.  This  system  was  put  in  by  state  law  some  eight 
years  ago  for  the  very  purpose  of  determining  the  increase  or  decrease 
in  the  abundance  of  any  species  of  fish  which  is  being  utilized  for  com- 
mercial purposes,  and  to  do  away  with  guesswork.  This  system,  which 
gets  every  commercial  fisherman's  daily  catch  together  with  the  type  of 
fishing  gear  u.sed,  gives  us  the  best  measure  which  is  known  for  deter- 
mining the  abundance  of  fish.  The  evidence  from  tliese  records  shows 
that  striped  bass  are  not  only  holding  their  own  but  are  actually  increas- 
ing in  numbers.  And  we  have  not  yet  had  time  to  experience  the 
benefit  from  the  two  weeks  added  closed  season. 

PURSE   SEINES. 

About  ten  years  ago  purse  seines  were  introduced  into  southern  Cali- 
fornia, where  they  worked  almost  entirely  out  of  San  Pedro.  Their 
first  success  was  in  catching  fcluefin  tuna,  but  they  caught  a  number  of 
other  kinds  of  fish,  among  them  barracuda,  of  which  they  occasionally 
made  very  large  catches,  and  there  were  times  when  they  killed  more 
fish  than  they  could  get  aboard  their  boat.  The  catching  of  barracuda 
by  these  purse  seines  was  ob.jected  to  very  strenuously  by  the  barracuda 
gill  net  fishermen  of  San  Diego.  The.y  took  their  fight  to  the  legislature 
in  1923  and  got  a  bill  through  both  houses  which  would  have 
prohibited  the  possession  of  a  purse  seine  with  less  than  four-inch 
mesh.  If  the  Governor  had  not  vetoed  this  bill,  the  purse  .seinas  would 
have  been  unable  to  catch  small  fish  like  the  barracuda,  mackerel  or 
sardine.  Under  those  circiimstances  it  would  not  have  paid  them  to 
operate,  and  they  would  have  been  eliminated  entirely. 

At  the  1925  session  of  the  legislature  the  same  bill  was  passed  again, 
this  time  without  opposition,  but  was  held  up  b.y  the  author  and  a  com- 
promise measure  was  put  in  another  bill  sponsored  by  the  Fish  and 
Game  Commission,  which  prohibited  purse  seines  or  round  haul  nets 
from  being  used  to  catch  barracuda.    This  became  the  law  in  July,  1925. 

It  was  claimed  by  the  opposition  to  purse  seines  that  they  caused 
great  fiuctuations  in  the  price  of  barracuda  and  that  if  purse  seines 
were  eliminated  the  gill  net  fishermen  could  supply  the  markets  with 
barracuda  during  the  winter  months  as  well  as  the  purse  seines  were 
doing  it.  It  did  not  work  as  the  gill  net  fishermen  claimed.  The 
fluctuation  in  the  price  of  barracuda  has  been  much  gi'eater  since  purse 
seines  were  barred  fro)n  catching  these  fish,  and  the  gill  net  fishermen 
have  not  been  able  to  supply  the  markets  during  the  winter,  as  they 
claimed  they  woulfl.  This  is  shown  very  clearly  in  a  report  by  Joe 
Craig,  assistant  in  the  State  Fisheries  Laboratory.  As  this  pur.se  .seine 
controversy  is  a  very  important  one  from  a  number  of  standpoints,  we 
are  publishing  the  report  of  Mr.  Craig. 

Purse  seine  boats  are  larger  than  the  average  sea  fishing  boat  in 
this  state  and  for  that  reason  are  liighly  desirable  for  relieving  the 
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fishing  grounds  adjacent  to  ports  by  fishing  farther  banks  than  the 
smaller  boats  can. 

As  the  fisheries  of  San  Diego  and  San  Pedro  expand,  that  expansion 
must  take  place  largely  in  ilexieo.  The  purse  seine  boats  are  of 
advantage  in  this  distant  fishing.  During  the  past  sardine  season,  as 
already  described  under  the  title  of  "Sardines,"  these  boats  were  a 
great  boon  to  the  sardine  canners  of  San  Pedro  in  bringing  sardines 
from  a  distance  when  they  were  scarce  near  at  hand.  If  the  four-inch 
mesh  bill  for  purse  seines  had  become  a  law  at  the  last  legislative  ses- 
sion, the  sardine  season  would  have  been  a  disastrous  one  for  the  San 
Pedro  canners. 

INVESTIGATIONS. 

The  work  on  king  salmon  has  been  continued  under  the  direction  of 
Professor  J.  0.  Snyder  of  Stanford  University.  Efforts  to  secure 
marked  fish  have  continued  with  some  success.     The  first  experiments 


Fig.  13.  Seining  salmon  for  marked  fish  at  tlie  mouth  of  the  Klamath  River. 
A  study  of  returned  marked  fish  has  greatly  increased  knowledge  relative 
to  the  age,  rate  of  growth  and  migrations  of  the  king  salmon.  Photograph 
by  Mrs.   Ruth   K.    Roberts. 

in  marking  troll  caught  salmon  were  undertaken  in  order  to  definitely 
determine  the  native  stream  of  the  salmon  found  in  the  ocean  along 
the  north  coast.    Briefly  summarized,  the  investigation  has  shown : 

Pond  bred  king  salmon  return  from  the  ocean  to  the  stream  in 
which  they  were  reared. 

Salmon  return  to  the  stream  in  which  they  were  reared  rather 
than  to  that  of  their  real  parentage. 

In  seeking  the  parent  stream  on  their  return  migration,  they 
may  pass  the  mouths  of  other  rivers  in  which  the  same  species 
is  native. 

The  nuptial  migrations  of  individuals  with  the  same  stream 
history,  but  of  different  age  gi-oups.  are  very  regular  in  time. 

Artificially  propagated  king  salmon  appear  to  reach  about  the 
same  age  and  stature,  and  to  attain  about  the  same  yearly  growth 
as  others. 
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Tliere  is  evidence  which  leads  to  the  inference  that  king  salmon 
after  entering  the  ocean  may  remain  together  in  the  same  locality 
or  migrate  in  the  same  school  for  one  or  more  years,  possibly 
throughout  life. 

King  salmon  may  range  a  long  distance  at  sea  fi"om  the  mouth 
of  the  parent  stream,  a  discovery  of  importance  in  relation  to 
conservation. 

It  can  be  seen,  therefore,  that  as  a  result  of  marking  experiments,  a 
great  deal  has  been  learned  regarding  the  salmon's  range  at  sea  from 
the  different  rivers.  Consequently,  with  this  data  at  hand,  the  Com- 
mission is  in  a  far  better  position  to  properly  regulate  river  and  sea 
fishing  for  salmon  in  order  that  the  salmon  run  may  be  conserved. 

Scale  studies  of  the  half-pounder  of  Eel  River,  which  has  been 
believed  a  salmon  by  many  anglers,  is  in  reality  a  steelhead  trout, 
approximately  three  years  old,  which  has  entered  the  river  on  its  first 
nuptial  migration.  If  this  fish  is  allowed  to  spawn  and  escape  the 
dangers  of  the  river,  it  may  return  again  and  a-gain,  each  time  greatly 
increased  in  size  and  presumably  with  a  larger  egg-laying  capacity. 
"With  this  knowledge,  angling  should  be  so  regulated  to  provide  sufficient 
safety  for  the  needs  of  the  steelhead  trout  in  the  Eel  River. 

Also  under  the  direction  of  Dr.  Snyder,  investigations  relative  to  the 
age  and  rate  of  growth  of  the  striped  bass  as  evidenced  by  scale  studies 
have  been  started  by  E.  C.  Scotield.  These  studies  have  shown  that  a 
majority  of  bass  mature  in  their  fourth  year  and  at  a  size  which  escapes 
through  the  nets  of  minimum  sized  mesh,  set  at  5 J  inches. 
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REPORT  OF  THE   STATE  FISHERIES  LABORATORY. 

By  W.  L.  SCOFIELD,  Acting  Director. 

In  the  last  report  (twenty-eighth  Biennial  Report,  pages  14-15  and 
especially  pages  53-71),  the  nature  and  purpose  of  the  research  pro- 
gram of  the  department  was  so  clearly  set  forth  that  the  present  report 
may  well  confine  itself  to  the  developments  during  the  last  two  years. 

Of  the  thirty-five  or  forty  fisheries  of  California  that  rank  as  import- 
ant, but  eight  or  ten  species  are  the  subject  of  research  by  the  depart- 
ment, due  largely  to  a  lack  of  available  funds  and  trained  personnel. 
The  policy  has  been  to  confine  the  work  to  a  rather  limited  field  where 
reliable  and  fundamental  work  may  be  accomplished  rather  than  to 
attempt  to  cover  superficially  a  larger  field. 

The  work  of  the  State  Fisheries  Laboratory  is  intended  as  a  basis 
for  future  work  of  the  department.  As  an  essential  part  of  the 
program,  it  is  .striving  to  establish  the  principles  governing  the  fluctua- 
tions in  abundance  of  the  fish  supply  and  the  methods  by  which  the 
first  signs  of  overfishing  may  be  detected.  This  attempt  to  establish 
fundamentals  is  best  developed  in  a  still  more  limited  field. 

The  chief  work  of  the  laboratory  has,  therefore,  been  largely  con- 
fined to  the  two  most  important  species  of  the  state,  the  sardine  and 
the  albacore.  Although  valuable  contribTitions  have  been  made  by  the 
laboratory  concerning  other  species,  sucli  work  has  been  more  in  the 
nature  of  meeting  emergency  requirements,  rather  than  the  deter- 
mining of  underlying  principles  to  serve  as  a  basis  upon  which  to  build 
future  work. 

Personnel. — Since  the  submission  of  the  last  report,  the  personnel  of 
the  laboratory  staff  has  changed  greatly.  The  director.  Mr.  W.  F. 
Tliompson,  was  honored  by  being  chosen  to  direct  the  halibut  research 
work  of  the  International  Fisheries  Commission,  with  headquai-ters  at 
Seattle,  and  is  now  on  leave  of  absence  from  the  state  while  so  engaged. 
Mr.  Thompson,  however,  continues  his  albacore  research  work  for  the 
state,  and,  by  means  of  frequent  visits  to  the  laboratory,  continues  to 
give  valuable  assistance  in  directing  and  advising  as  to  the  carrying 
out  of  the  research  program.  During  his  absence,  W.  L.  Seofield  is 
acting  director  of  the  laboratory. 

But  two  of  the  former  staff  members  remain,  the  vacant  places  having 
been  o'f  necessity  filled  by  inexperienced  students.  The  staff  has  been 
enlarged  from  seven  to  ten ;  but  of  these  ten,  only  three  are  as  yet  capable 
of  independent  research  work.  The  condition  noted  in  the  twenty- 
eighth  Biennial  Report  (page  56)  is  even  more  apparent  now.  As  soon 
as  workers  have  received  sufficient  training  to  do  effective  fisheries 
I'esearch,  they  are  attracted  elsewhere  by  more  promising  positions,  at 
higher  salaries  than  the  state  is  now  paying  for  this  specialized  investi- 
gative work.  Since  the  demand  for  such  workers  is  increasingly  great, 
it  is  obvious  that  we  will  have  to  offer  greater  inducements  to  such  men 
if  we  hope  to  retain  a  nucleus  of  trained  research  workers. 

Students,  under  the  personal  direction  of  an  experienced  man,  are 
capable  of  doing  the  field  work  of  gathering  the  necessary  statistical 
data,  but  only  trained  men  of  specialized  experience  are  capable  of 
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doing  the  analysis  and  investigative  work  that  will  produce  results 
from  the  data  gathered.  The  research  work  of  the  laboratory'  is  now 
seriously  handicapped  by  the  lack  of  experienced  men.  This  situation 
promises  to  become  more,  rather  than  less,  acute  in  the  future,  due  to 
the  increasing  demand  for  men  of  training  in  such  work. 

In  addition  to  the  state  employees,  there  are  now  three  members  of 
the  laboratory  staff  employed  by  the  International  Fisheries  Commis- 
sion, United  States-Mexico;  one  of  whom  is  receiving  training  in 
research  methods,  and  two  are  engaged  in  the  arranging  and  filing  of 
the  state's  records  of  catch. 

Sardine  Work. — The  sardine  catch  of  California  outranks,  in  pounds 
landed,  the  commercial  catch  of  all  other  fi.sheries  combined,  by  three 
to  one,  and  promises  to  increase  in  importance  and  to  maintain  its 
lead  over  all  other  fisheries  for  many  years  in  the  future.  This  is  the 
chief  reason  for  our  concentration  of  research  effort  on  the  sardine 
fishery. 

The  results  already  attained  form  the  entering  wedge  to  our  under- 
standing of  the  complex  changes  occurring  in  our  sardine  fishery. 
Summaries  of  these  results  are  to  be  found  in  the  five  reports  assembled 
under  the  title  Fish  Bulletin  No.  11. 

The  data  for  more  detailed  analysis  are  at  hand,  but  fisheries  experts 
of  advanced  training  are  necessary  for  this  follow-up  work,  and  at 
present  .such  men  are  exceedingly  difficult  to  find  and  hold.  With 
the  staff  available,  this  work  is  being  pushed  as  far  as  possible.  The 
sam]iling  and  analysis  of  the  catch  at  semiweekly  intervals  is  being 
continued,  and  the  observations  will  be  summarized  after  the  close  of 
each  fishing  season. 

Albacore  Work. — The  results  of  several  years'  observation  and 
research  work  on  the  albacore  catch  are  now  being  prepared  for  publi- 
cation bj'  Mr.  W.  F.  Thompson.  An  analysis  of  boat  catches  over  a 
period  of  j'ears  will  form  a  part  of  his  report.  Kegular  daily  observa- 
tions of  the  catch  of  southern  California  for  the  three  summer  months 
will  be  continued. 

Pismo  Clam  Work. — Since  tlxe  publication  of  Dr.  Weymouth's 
Fish  Bulletin  No.  7,  on  the  Pismo  Clam,  the  work  has  been  continued 
and  a  surprisingly  rapid  depletion  of  this  species  has  been  clearly 
demonstrated.  The  evidence  is  now  being  prepared  by  W.  C.  Herring- 
ton  for  publicati(m  in  bulletin  form  as  one  of  the  Fish  Bulletin  series. 

Striped  Bass  Work. — Biological  and  life  history  research  of  the 
striped  bass  is  being  carried  on  by  E.  C.  Seofield  under  the  direction 
of  Professor  J.  0.  Snyder  at  Stanford  University.  In  addition,  a 
preliminary  boat  catch  anal.ysis  covering  the  last  eight  years  has  been 
prepared  at  the  laboratory  by  J.  A.  Craig.  Although  this  boat  catch 
anal.ysis  is  preliminary  in  nature  it  is  planned  that  the  catches  of 
this  species  will  be  subjected  to  further  analj^sis,  and  together  with 
similar  Avork  done  on  albacore,  the  results  may  be  summarized  in 
bulletin  form,  so  that  the  relative  merits  of  the  various  methods  of 
analysis  can  be  contrasted,  to  .serve  a,s  a  guide  to  possible  future  work 
along  such  lines. 

Miscellaneous  Research. — ^Various  secondary  research  problems 
have  received  attention  during  the  last  two  .years ;  for  example,  observa- 
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tions  on  the  catches  of  rock  fish  and  smelt.  Snch  work,  in  the  absence 
of  intensive  study,  will  require  an  accumulation  of  observations  over 
a  period  of  years  before  the  results  should  be  summarized.  In  the 
meantime,  the  preliminary  information  so  gained  will  serve  as  a 
valuable  basis  for  future  work  on  these  species  in  case  the  program  is 
enlarged  to  include  these  iisheries. 

Publications. — During  the  last  two  years  four  Fish  Bulletins,  unni- 
bers  8,  9,  10  and  11,  have  been  issued,  as  well  as  various  magazine 
articles  appearing  in  the  quarterly,  California  Fish  and  Game. 

Fish  Bulletin  No.  8  by  Jlr.  Carl  L.  Hubbs  of  the  :XIuseum  of  Zoology ; 
T^niversity  of  Michigan,  deals  with  racial  and  seasonal  variations  in 
the  Pacific  herring,  California  sardine  and  California  anchovy.  Fish 
Bulletin  No.  9  by  Dr.  Tage  Skogsberg  presents  in  bulletin  form  the 
report  on  the  purse  seine  industry  of  southern  California.  Fish  Bulle- 
tin No.  10  by  Dr.  Frances  N.  Clark  (now  returned  to  the  staff  of  the 
laboratory)  deals  with  the  life  history  and  spawning  habits  of  the 
grunion.  Fish  Bulletin  No.  11,  as  already  noted,  deals  with  the  Cali- 
fornia sardine  and  includes  five  repoi'ts  on  research  work  done  by 
members  of  the  laboratory  staff.  Two  of  these  reports  are  by  W.  F. 
Thompson,  and  one  each  by  0.  E.  Sette,  Elmer  Higgins  and  W.  L. 
Scofield.  More  detailed  reference  to  the  character  of  the  work  reported 
in  these  four  bulletins  is  contained  in  the  last  biennial  report  (pages 
56-58). 

Statistical  Data. — As  explained  in  previous  reports,  the  statistical 
information  on  the  fish  catch  and  fishing  industries,  as  gathered  by 
California,  is  unique  because  of  its  completeness  and  accuracy.  Valu- 
able and  necessary  information  is  systematically  collected  covering 
the  fishery  products,  investment  in  canning  and  fishing  equipment 
as  well  as  the  types  of  boats  and  fishing  gear  used,  but  the  distinctive 
data  for  value  and  completeness  are  to  be  found  in  our  catch  records. 
These  show  not  only  totals  for  each  species  for  each  locality,  but  in 
addition  show  the  individual  boat  catches  daily.  These  records  are 
the  foundation  for  our  knowledge  of  the  fisheries  of  the  state,  and  much 
of  the  research  work  is  dependent  on  data  taken  from  our  so-called 
"pinlv  ticket"  boat  catch  records. 

During  the  last  two  years  much  progress  has  been  made  toward 
further  sj'stematizing  the  collection  and  proper  filing  of  these  records, 
as  well  as  the  correction  of  minor  errors  or  omissions,  with  the  result 
that  this  information  as  a  whole  is  of  an  increasingly  high  standard  of 
reliability. 

The  presentation  of  this  information  to  the  public  has  necessarily 
been  somewhat  neglected  while  the  plans  for  collecting  the  data  were 
being  perfected,  but  the  time  is  now  ripe  for  publishing  the  results 
obtained  from  our  statistical  system  in  more  detail,  together  Avith 
summaries  and  graphs  to  make  the  information  more  readily  grasped 
by  the  people  of  the  state.  Plans  for  such  publications  are  now 
under  way. 

LIBRARY     FACILITIES     FOR     FISHERIES     RESEARCH     AT     THE     CALI- 
FORNIA  STATE    FISHERIES    LABORATORY. 

Accessions. — Noteworthy  improvements  in  library  facilities  for 
ichthyological  and  fisheries  research  have  been  made  at  the  California 
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i-'tate  Fisheries  Laboratory  during  the  past  bienuiuiii.  Over  100  books 
were  purchased,  and  an  aggregate  of  about  90  sets  or  parts  of  sets  of 
serial  publications  were  received  between  Jul}-  1,  1924,  and  July  1, 
192a.  At  least  eighty  of  these  were  obtained  in  exchange  for  Fish 
Bulletins  Nos.  2-10,  and  various  reprints  from  California  Fish  and 
Game.  Most  of  them  are  series  of  which  no  numbers  were  previously 
in  the  library.  In  addition,  a  great  many  separate  back  numbers,  odd 
volumes  and'reprints  have  been  obtained  to  fill  out  partial  sets  already 
in  the  library.  Since  July  1,  1926,  another  20  exchanges  have  been 
arranged,  eleven  new  subscriptions  have  been  started,  and  a  large 
number  of  other  items  have  been  requested. 

Several  hundred  volumes  much  in  need  of  binding  are  now  well 
liound,  so  that  loss  of  loose  pamphlets  is  prevented,  and  the  books  are 
protected  from  dust,  as  well  as  being  much  easier  to  consult  than 
Ihey  were  formerly. 

Card  Bibliography.— Considerable  progress  has  been  made  in  budd- 
ing up  a  useful  card  bibliography.  This  has  as  its  basis  the  cards  on 
fish  printed  bv  the  Concilium  Bibliographicum.  These  represent  a 
number  of  books,  and  more  than  eight  thousand  seientifie  papers  from 
no  less  than  eight  hundred  and  thirty-five  distinct  serial  publications. 
They  have  been  prepared  by  consulting  whatever  volumes  (froin  1896 
to  date)  of  various  series  which  happened  to  be  available  to  the  Concd- 
ium's  staff.  At  first  thought  one  might  easily  suppose  that  here  was 
everything  for  the  period  covered  that  a  scientist  investigating  tishes 
could  possbilv  desire.  However,  it  has  been  found,  by  careful  analysis, 
that  these  cards  give  very  incomplete  access  to  fisheries  literature.  For 
our  work  thev  are  accordingly  being  supplemented  by  printed  cards 
from  the  Library  of  Congress,  John  Crerar  Library,  Queen's  University 
Library,  and  other  sources,  and,  when  these  fail,  by  our  own  typed 
cards. '  All  are  being  combined  into  one  alphabetic  arrangement.  When 
this  is  brought  up  to  date,  it  will  enable  an  investigator  to  locate 
articles  bv  species,  by  subject  and  by  author.  (In  most  large  librarier, 
he  would'be  able  to  find  looks  on  fishes  in  this  way,  but  not  the  articles 
in  specialized  scientific  periodicals.) 

Union  List. — A  red  star  on  the  card  shows  when  a  paper  sought 
is  to  be  found  in  this  library.  If  it  is  not  here,  reference  to  the  recently 
published  "Union  List  of  Periodicals  in  the  Libraries  of  Southern 
California"  often  locates  a  copy  in  some  nearby  library,  which  may  be 
obtained  by  inter-library  loan.  The  above  publication,  which  lists 
some  of  the  holdings  of  the  California  State  Fisheries  Laboratory,  is 
a  verv  useful  document,  and  the  California  Fish  and  Game  Commission 
may  compliment  itself  upon  having  helped  to  finance  its  publication 
costs. 

Care  has  been  taken  not  to  duplicate  unnecessarily  work  already 
well  done  by  the  editors  of  the  various  printed  indexes  to  zoological 
publications.  It  is  intended  to  have  our  catalog  furnish  additional  aids 
which  these  guides  lack. 

Distinctive  Service. — The  library  collection  now  contains  the  equiv- 
alent of  about  twenty-five  hundred  volumes.  Its  highly  selected  char- 
acter is  one  of  its  'most  significant  features.  There  is  no  attempt 
to  acquire  complete  sets  of  journals  unless  they  are  largely  devoted 


78  FISH    AND    GAME    COMMISSION. 

to  marine  biologJ^  Man.y  separate  numbers  and  volumes  from  general 
scientific  series,  are,  however,  on  the  shelves,  since  these  contain  papers 
of  importance  to  fisheries  investigation.  The  result  is  that  in  a 
relatively  small  space  is  concentrated  a  quantity  of  material,  all  of 
which  bears  more  or  less  directly  on  the  subjects  that  are  of  primary 
concern  to  the  users  of  the  library.  Working  at  a  university  library, 
our  men  usually  find  that  in  order  to  assemble  the  various  papers 
needed  for  a  particular  problem,  they  must  consult  two  or  three 
different  departmental  libraries  as  well  as  the  general  university 
collection.  This  annoyance  is  of  course  spared  them  here.  Our  dis- 
tinctive eontributi(in  to  fisheries  research  is,  therefore,  satisfaction  of 
the  specialized  demands  of  scientific  work  in  a  limited  field.  A  uni- 
versity librarian  can  not  possibly  give  so  much  attention  to  all  of  the 
many  interests  he  must  serve,  and  therefore  he  usually  gives  it  to 
none  of  them. 

The  fact  that  a  number  of  investigators  working  at  various  points 
along  the  coast  for  other  commissions,  not  infrequently  come  to  the 
California  State  Fisheries  Laboratory  to  do  their  reading,  is  evidence 
that  our  service  is  appreciated. 

Future. — Prospects  for  library  development  during  the  coming 
fiscal  year  are  very  encouraging.  Apparently  more  funds  are  avail- 
able for  1926  than  were  for  either  1924  or  1925.  The  plan  is  to  employ 
a  full-time  librarian  with  zoological  training  and  a  clerical  assistant, 
whereas  the  work  of  the  past  two  years  has  been  handled  b.y  this  assist- 
ant and  a  librarian  who  worked,  on  the  average,  only  about  three  days 
a  week.  The  records  are  now  in  such  shape  that  progress  in  both 
ordering  and  cataloging  is  much  easier  than  it  was  in  1924.  The  obvious 
needs  of  the  library,  aside  from  the  acquisition  of  more  volumes,  are 
further  work  on  the  card  bibliography,  binding,  and  subject  classifi- 
cation of  the  reprint  collection.  If  present  plans  are  carried  out,  and 
adequate  support  is  maintained,  the  library  should  increase  its  useful- 
ness verj'  greatly  before  the  1928  Biennial  Report  goes  to  press. 


TWENTY-NINTH    BIKNNIAL    REPORT.  79 

REPORT  OF  THE  LEGAL  DEPARTMENT. 

By  H.  D.  Marx  Gheene.  Attorney. 

Prior  to  January,  1926,  the  legal  work  of  the  Commission  was  handled 
l\y  a  general  attoi-ney  with  headquarters  at  Sacramento  and  by  an 
attorney  for  the  Commercial  Fisheries  Department  with  headquarters 
at  San  Francisco.  In  January,  1926,  upon  the  reorganization  of  the 
Commission,  the  two  legal  positions  were  consolidated  with  that  of  the 
executive  officer,  and  an  assistant  attorney,  Ralph  W.  Scott,  wa.s 
appointed  to  serve  at  San  Francisco. 

The  legal  work  of  the  Commission  is  divided  into  certain  main 
classifications : 

1.  The  prosecution  in  the  justice's  court  of  cases  involving  violation 
of  fish  and  game  laws  where  assistance  is  requested  by  district  attorneys 
of  counties.  This  usually  happens  when  technical  provisions  of  the 
law  are  in  question  or  when  a  jury  has  been  demanded.  Usually  the 
game  wardens  prosecute  their  own  cases  and  do  not  call  for  assistance 
unless  some  unusual  legal  question  is  presented  or  a  jury  is  demanded. 

2.  Superior  court  actions  for  injunction  brought  in  the  name  of  the 
people  of  the  State  of  California  through  the  office  of  the  attorney  gen- 
eral in  which  the  attorney  for  the  Commission  appears  of  record  and 
actually  handles  the  legal  proceedings. 

3.  Actions  commenced  in  the  superior  court  against  the  Commission, 
or  individual  employees  of  the  Commission  in  their  representative 
capacity,  either  to  compel  the  performance  of  a  certain  duty  or  to 
enjoin  the  Commission  and  its  officers  from  performing  some  specific 
function. 

4.  Original  applications  to  either  the  appellate  or  Supreme  Court  to 
compel  the  Commission  to  take  action  or  to  desLst  from  taking  action. 

The  following  is  a  summary  of  cases  handled  by  the  leaal  department 
of  the  Commission  during  this  biennial  period : 

SUPREME    COURT. 

People  vs.  Montereii  Fish  Pruducts  Compaiu/.  69  Cal.  Dec,  261. 
Decided  March  4,  1925. 

Action  brought  in  the  superior  court  of  Monterey  County  for  injunc- 
tion to  prevent  defendant  from  operating  an  independent  reduction 
plant  using  sardines  for  fertilizer  purposes.  The  .superior  court  decided 
in  favor  of  the  defendant.  The  case  was  appealed  to  the  Supreme  Court 
and  reversed.  This  is  now  one  of  the  leading  cases  in  California  and 
the  nation  in  regard  to  state  ownership  of  fish  and  game  in  its  sovereign 
capacity  and  lays  down  certain  general  principles  relative  to  waste  of 
food  fish  and  the  right  of  the  state  to  regulate  its  taking  and  use. 

In  re  Berto,  69  Cal.  Dec.  420. 

Original  application  to  the  Supreme  Court  for  a  writ  of  habeas  corpus 
upon  the  ground  that  the  offense  charged  in  the  original  cause  in  jus- 
tice's court  was  insufficient  because  it  failed  to  allege  that  the  beach 
net  or  seine  which  was  being  used  in  violation  of  law  was  used  for  the 
particular  purpose  of  taking  and  catching  fish.  This  decision  liberal- 
ized the  law   and  makes  it  much   easier  hereafter  to   charge  similar 
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offenses.  This  ease  is  interesting  because  the  Commission  convicted 
the  defendant  in  justice's  court  and  appeal  was  taken  to  the  superior 
court  of  San  Mateo  County  and  tlie  judgment  sustained.  A  request  for 
a  writ  of  habeas  coi-pus  was  made  to  the  appellate  court  and  denied  and, 
finally,  the  same  question  was  pa.ssed  upon  by  the  Supreme  Court  in 
this  case. 

In  re  Angela  Biardo,  69  Cal.  Dec.  420.    Same  as  above. 

In  re  Jack  Biardo,  69  Cal.  Dec.  420.     Same  as  above 

In  re  Cerniti,  69  Cal.  Dec.  420.     Same  as  above. 

In  re  Spurfino,  69  Cal.  Dee.  420.     Same  as  above. 

DISTRICT    COURT   OF   APPEAL. 

Van  Camp  Sea  Food  Compani)  vs.  Xewhert  et  al..  Commissioners, 
49  Cal.  App.  Dec.  38.     Decided  December  23.  1925. 

This  was  an  application  for  certiorari  to  ^e^■iew  an  order  of  the  Fish 
and  Game  Commission  regulating  the  amount  of  fish  used  in  the  manu- 
facture of  fertilizer  by  fish  canning  plants.  The  Commission  contended 
that  the  application  should  be  denied  because  the  act  of  the  Commission 
was  not  of  such  a  judicial  nature  as  to  justify  a  proceeding  in  ceiiiorari. 
The  court  held  that  the  Fish  and  Game  Commission  had  no  right  to 
exercise  judicial  functions  and  if,  therefore,  in  fact,  this  function 
attempted  to  be  exercised  by  the  Commission  was  either  judicial  or 
quasi- judicial,  the  writ  would  not  lie. 

Stafford  Packing  Company  vs.  Xeti'bert  et  «?.,  49  Cal.  App.  Dec.  41. 
Same  as  previous  ease. 

Pacific  Marine  Products  vs.  Neivberf  et  al.,  49  Cal.  App.  Dee.  41. 
Same  as  previous  case. 

Southern  California  Fish  Corporaiion  vs.  Xewbert  et  al.,  49  Cal. 
App.  Dec.  41.    Same  as  previous  case. 

Los  Angeles  Sea  Food  Products  Company  vs.  Fish  and  Game  Com- 
mission, 49  Cal.  App.  Dec.  41.    Same  as  previous  ea.se. 

Franco-Italian  Packing  Company  vs.  Newbert  et  al.,  40  Cal.  App. 
Dec.  41.    Same  as  pervious  case. 

Van  Camp  Sea  Food  Company  vs.  Xewbert  et  al.,  49  Cal.  Dec.  362. 
Decided  February  25,  1926. 

This  is  a  companion  case  to  the  other  Van  Camp  case  above,  but  here 
the  plaintiflf  seeks  mandamus  to  compel  the  Commission  to  issue  a  new 
order  relative  to  the  amount  of  fish  to  be  used  for  manufacture  of  fish 
meal.  The  court,  however,  adopted  the  interpretation  of  the  fish  reduc- 
tion act  claimed  by  the  Fish  and  Game  Commission  and  declared  that 
portion  of  it  uncon.stitutional  on  which  the  plaintiff  relied.  The 
demurrer  to  the  petition  was  therefore  sustained  and  the  writ 
discharged. 

People  vs.  James  A.  Makings,  No.  1323,  First  Appellate  District, 
Division  Two.    Decided  May  17,  1926. 

An  application  for  a  writ  of  habeas  corpus  directed  to  a  constable 
of  Sausalitb  township  to  secure  release  of  petitioner  from  custody  on 
a,  charge  of  transporting  crabs  from  fish  and  game  district  li.  This 
raised  the  question  of  the  constitutionality  of  section  623  of  the  Penal 
Code  which  prohibits  the  exportation  of  crabs  from  certain  designated 
districts  in  northern  California.  The  constitutionality  of  the  law  was 
upheld  and  the  writ  denied. 
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Pcupic  VS.  (•lobe  Ciilhiii  Oil  Mills.  Action  tiled  in  tlio  superior  court 
of  Los  Angeles  County  in  January,  1925,  for  an  in.] unction  to  prevent 
the  defendant  from  usin^  wliole  fish  for  reduction  purposes  to  make  an 
edible  oil  product.  On  February  3,  1925,  the  in.iunction  was  granted  as 
prayed  for  in  the  complaint.  Subsequently,  when  the  new  reduction 
act  was  passed  by  the  legislature  in  1925  the  action  was  dismissed. 

People  vs.  novden  Companij.  This  action  was  filed  for  an  injunction 
October  23,  1925,  in  the  superior  court  of  Monterey  County  as  a  result 
of  alleged  overuse  of  sardines  for  reduction  purposes  by  the  defendant. 
Temporary  restraining  order  granted  and  on  November  14,  1925,  by 
stipulation  injunction  pendente  lite  granted  restraining  defendant  until 
further  order  of  the  court  from  violating  the  orders  of  tlie  Commission 
relative  to  the  amount  of  fish  to  be  used  for  reduction  purposes. 

People  vs.  Pacific  Marine  Products.  Action  filed  in  the  superior 
court  of  Los  Angeles  County  January  29,  1926,  to  prevent  the  defendant 
from  using  fish  for  reduction  purposes  in  violation  of  law.  Action  still 
pending. 

People  vs.  Gilbert  Van  Camp.    Same  as  previous  case. 

People  vs.  Italian.  Food  Products  Company.     Same  as  previous  case. 

People  vs.  Franco-Italian  Packinq  Companij.     Same  as  previous  case. 

People  vs.  Battagalia  et  al.  In  the  superior  court  of  Marin  County. 
Appeal  from  the  justice  court  of  Sausalito  township  involving  a  ques- 
tion of  illegal  use  of  nets.    Action  still  pending. 

Lowe  vs.  Carpenter.  In  the  superior  court  of  Cllenn  County  for 
injunction  to  prevent  seizure  of  270  geese  used  as  decoys.  Action  still 
pending. 

CASES  INVOLVING  INSTALLATION  OF  SCREENS. 

A  lai'ge  number  of  injunction  cases  are  pending  at  the  present  time 
to  compel  the  installation  and  maintenance  of  fish  screens  in  irrigation 
ditches  and  canals.  Very  few  of  these  cases  have  been  pressed  since  tiie 
reorganization  of  the  Commission,  as  a  new  bureau  has  been  installed  to 
care  for  these  matters  and  a  general  survey  of  the  state  is  being  made 
at  the  present  time.  Until  this  survey  is  completed  most  of  the  cases 
have  lieen  left  in  abe.vance. 

CONDEMNATION    OF    NETS. 

Under  section  636a  of  the  Penal  Code,  it  is  the  duty  of  the  Fi.sh  and 
Game  Commission  to  commence  proper  proceedings  in  the  superior  court 
to  condemn  all  nets  seized  for  violation  of  the  fish  laws.  In  compliance 
with  this  section  the  Commission  instituted  73  separate  proceedings  in 
the  courts  of  this  state  for  such  condemnation  and  in  each  instance 
obtained  from  the  superior  court  an  order  of  condemnation. 

OPINIONS. 

In  addition  to  the  court  proceedings,  the  legal  department  of  the 
Commis.sion  renders  numerous  opinions,  both  formal  and  informal. 

Also,  for  the  guidance  of  the  Commission,  we  are  greatly  indebted  to 
U.  S.  Webb,  Attorney  General  of  the  state,  who  has  at  all  times  cooper- 
ated with  us  to  the  fullest  extent  in  liandling  such  legal  proceedings 
as  wei-e  necessary,  and  in  giving  us  formal  and  informal  opinion,  sug- 
gestions and  advice. 
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REPORT  OF  THE  BUREAU  OF  EDUCATION  AND  RESEARCH. 

]'.y  Harold  C.  Bryant,  In  Charge. 
EDUCATION. 

Lectures. 

A  greatly  increased  demand  for  lectures  has  been  noticeable  during; 
the  past  biennial  period.  Outstanding-  has  been  the  demand  from 
service  clubs.  Numerous  conservation  lectures  have  been  furnished 
Rotary,  Kiwanis,  and  other  service  clubs.  School  requests  have  also 
been  unusually  heavy.  Although  the  majority  of  lectures  have  been 
given  at  high  schools,  yet  grammar  schools  have  come  in  for  a  fair 
share.  Boy  Scout  and  Camp  Fire  organizations  have  been  furnished 
numerous  lectures  and  field  trips.  As  in  the  past,  contributions  to 
scoutmasters  and  leaders  training  courses  have  been  considered  most 
valuable  in  that  through  the  training  of  leaders  the  gospel  of  conserva- 
tion is  more  easily  spread.  In  the  spring  of  1925,  six  lectures  on  fish 
and  game  were  given  in  a  university  course  in  Forestrj^  1,  as  in  former 
years. 

Preceding  Christmas,  1925,  the  San  Francisco  Bulletin  imported  a 
team  of  reindeer  from  Alaska.  These  deer  attached  to  a  sleigh  and 
accompanied  by  a  Santa  Claus  were  shown  to  thousands  of  San  Fran- 
cisco school  children.  Since  the  exhibition  to  schools  gave  a  worthwhile 
opijortuuity  to  give  a  lesson  in  big  game  conservation,  a  lecturer  was 
furnished  by  this  bureau.  After  a  discussion  of  the  life  history  and 
habits  of  the  reindeer  attention  was  called  to  tlie  need  for  conserva- 
tion of  other  members  of  the  deer  family. 

Under  the  direction  of  the  county  superintendent  of  schools,  Sonoma 
County  teachers  emphasize  bird  study  during  tlie  fall  months.  Last 
year,  this  special  study  ended  witli  a  midwinter  contest  participated 
in  by  children  throughout  the  county.  A  lecturer  from  tliis  bureau 
showed  various  common  birds  on  the  screen  and  the  children  were 
expected  to  write  down  the  name.  All  those  who  accurately  named 
twenty-five  or  more  birds  were  given  a  badge. 

Three  lectures  have  been  broadcasted  over  the  radio.  Returns  have 
shown  large  audiences  not  limited  to  California,  but  distributed 
throughout  the  west.  Executive  officer,  B.  D.  Marx  Greene,  ha,s  also 
utilized  this  means  of  carrying  a  message  to  western  sportsmen  and 
nature  lovers. 

Considerable  aid  in  the  educational  program  has  been  given  by 
employees  outside  the  Bureau  of  Education  and  Research.  In  recent 
months  the  commis^sioners  themselves  have  given  many  talks  before 
fish  and  game  protective  associations  and  the  executive  officer  has 
been  especially  active  in  aiding  this  necessary  M'ork.  Lectures  have 
also  been  given  by  Rolin  G.  Watkins,  in  charge  of  publicity,  Jay  Bruce, 
state  lion  hunter,  and  August  Bade,  superintendent  of  the  Yountville 
Game  Farm.  Talks  in  schools  and  before  otlu^r  organizations  have 
been  given  by  many  of  the  deputies. 

Reference  to  the  following  table  will  show  a  total  of  166  lectures  with 
an  attendance  of  42,366.  This  added  to  the  total  attendance  for  the 
summer  resort  work  makes  a  grand  total  of  more  than  137,000  persons 
wlio  have  heard  a  conservation  me.ssage  by  medium  of  the  spoken  word. 
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Attendance     Record     Lectures.    Bureau    of    Education    and     Research, 
July    1.    1924,  to   June   30,    1926. 

\niiih<;u!  Mtcnil- 

<li(/(ini:iifiiiii                                                                                            Iccliircts  aiice 

High  schools 47  21.295 

Grammar  schools 1"  3,8.50 

Universities  and   colleges 11  2,160 

C'ivie   and   public 21  (i.OO.^ 

Service   clubs    IT  1,090 

Fish  and  game  protective  associations 10  914 

Bo.v   Scouts,   Campfire  GirLs,   etc l'<  1,094 

Radio    3  

Miscellaneous    27  2,298 

Motion   picture  film   only o  .3,000 

Totals    IOC  42,300 
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Fig.  14.  A  giriu]i  "f  l'-'<y  Sir>uts  from  Oakland  who  received  field  instruction 
on  game  and  game  c"nditi"ii.s  -while  visiting  Yosomite  National  Park,  summer 
of    1926.      Photograph    by   B.    C.    Cain. 


Nature  Education. 

Attempts  have  been  made  to  stimulate  the  teaching  of  nature  study 
and  conservation  in  the  public  schools.  Through  a  committee  at  the 
University  of  California,  nature  study  work  has  been  actively  espoused. 
Emphasis  is  especially  needed  now  since  the  law,  making  nature  study 
compulsory  in  the  public  schools,  was  repealed  at  the  1925  session  of 
the  legislature.  Thousands  of  helpful  publications  have  been  furnished 
school  teachers  at  their  request.  Every  opportunity  has  been  taken 
through  interviews  to  encourage  teachers  to  emphasize  nature  study 
and  conservation.  A  large  number  of  donations  of  birds'  eggs  and 
other  specimens  have  been  made  to  various  schools  and  museums  for 
use  in  objective  teaching.  Mam-  loan.s  of  lantern  slides  have  also  been 
made  to  teachers. 

Aid  to  various  boy  scout  organizations  was  also  furnished  through 
activities  in  supervising  the  passing  of  bird  study  and  conservation 
tests.     At  least  three  employees  of  the  Commission  have  been  actively 
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engaged  as'^examiners.  A  training  class  for  scouts  -wishing  to  pass 
bird  study  and  consei'vation  tests  was  given  instruction  two  diflPerent 
terms.     Campfire  girls  and  girl  scouts  were  given  like  help. 

During  the  fall  of  1924,  preceding  the  referendum  on  the  Klamath 
River  Fish  Reservation,  an  extensive  campaign  of  education  and  pub- 
licity was  instituted.  Numerous  publicity  items  were  furnished  the 
newspapers  and  manj^  lectures  were  given.  Undoubtedly  this  campaign 
played  a  definite  part  in  our  having  the  victory  which  helped  to  save 
the  fish  resources  of  the  Klamath  River. 

Summer  Resort  Educational  Work. 

Continuing  the  cooperative  arrangement  with  the  National  Park 
Service,  nature  guide  work  has  been  continued  in  Yo.semite  National 


Fig.  15.  Yosemite  Schonl  ,.t  Fi.-lil  Natural  Ilistf.iy  pursuing  neld  studie.s 
in  Yosemite  National  Park.  This  school,  run  in  cooperation  with  the  National 
Park  Service,  is  one  ot  the  contributions  to  nature  education  being  made  by  the 
Bureau  of  Education  and  Research  of  the  Fish  and  Game  Commission. 
Photograph   by   Mrs.    Elizabeth    Fitzgerald. 

Park  each  summer.  The  work  has  grown  continuously  and  a  staff 
of  seven  or  eight  men  is  now  necessary  in  order  to  serve  the  thousands 
of  people  who  make  use  of  the  nature  guide  .service.  It  is  undoubtedly 
the  largest  effort  in  popular  nature  education  yet  undertaken.  It  has 
been  gratifying  to  note  its  spread  to  other  parks.  Through  the  medium 
of  lectures  and  campfire  talks,  field  trips,  exhibits  and  office  hours, 
the  service  attempts  to  awake  vacationists  to  natural  history  oppor- 
tunities and  to  their  responsibility  as  regards  wild  life  conservation. 
From  the  standpoint  of  accomplishment  there  are  three  things  that 
stand  out  as  a  result  of  the  last  two  summers'  activities  of  the  Yosemite 
Nature  Guide  Service :  a  training  school  for  nature  guides  and  teachers; 
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extension  of  the  program  to  back  country  camps  and  increased  interest 
and  attendance. 

Twenty  students  Avere  enrolled  in  the  Yosemite  School  of  Field 
Natural  History  each  session.  The  course  included  a  six  weeks'  study 
of  livinp:  forms  in  their  natural  environment  plus  a  Aveek's  study  of 
conditions  at  higher  elevations.  These  students  have  gone  back  to 
their  occupations  filled  with  worthwhile  knowledge  of  fauna  anl  flora 
and  with  new  ideas  relative  to  conservation.  What  they  learned  will 
be  passed  on  to  the  students  in  their  schools  and  to  their  friends,  thus 
widening  the  field  of  endeavor.  In  this  group  will  also  be  found 
trained  men  and  women  capable  of  starting  similar  educational  work 
in  other  summer  resorts  another  year.  A  special  campfire  with  natural 
liistory  lore  as  a  special  attraction  was  another  innovation. 

It  was  possible  the  past  two  years  to  place  a  nature  guide  at  outpost 
.stations,  thus  giving  equal  opportunities  to  those  staj'ing  at  back  country 
camps.  Though  numbers  handled  were  smaller  at  these  outposts, 
compensation  was  to  be  found  in  the  more  intimate  contact  and  the 
notable  enthusiasm.  At  the  higher  elevations  mammal  life  is  more 
abundant  and  opportunities  for  study  of  the  more  unusual  forms  more 
frequent.  Angling  conditions  being  better,  a  study  of  fish  life  and 
protective  measures  necessarily  became  easier. 

More  than  seventy-five  applications  for  the  1927  session  of  the  school 
have  been  received  and  con.sequently  the  limiting  of  the  number  to 
twenty  is  becoming  increasingly  ditficult.  A  similar  school  is  to  be 
started  next  year  in  New  England  bv  a  former  member  of  the  Yosemite 
staff. 

Attendance   Record, 
Yosemite    Nature   Guide   Service, 

Field  1rii>x  Lcrtiires 

Niimier        Attendance  Niimher     Attendance 

.lii]v-Aiigu.st,  1924 120                 1,679  142                 21,534 

Ma.v-August,  1925 494                 9,912  303                 49,590 

Jlay-June,  1926 126                 2,682  100                 23,928 

Totals    740  14,273  545  95,047 

Editorial  and  Publications. 

During  the  biennial  period  eight  numbers  of  California  Fish  and 
Game  have  been  issued,  two  of  which  were  special  numbers,  the  Klamath 
Conservation  Number  issued  July,  1924,  and  a  Striped  Bass  Number, 
April,  1926.  A  special  article  by  Jay  Bruce,  state  lion  hunter,  entitled. 
"Problem  of  Mountain  Lion  Control  in  California"  attracted  more 
than  ordinary  interest  and  there  has  been  continuous  call  for  copies 
of  this  article.  Volume  11  contained  202  pages  and  48  illustrations. 
Separates  were  obtained  of  eight  of  the  more  important  articles.  Call 
for  such  sei^arates  is  continuous. 

The  edition  continues  to  lie  7500  and  close  to  6500  of  each  edition 
are  mailed  to  libraries,  .schools  and  individuals.  There  has  been  consid- 
erable call,  especially  from  libraries,  for  needed  copies  to  complete  sets. 
We  regret  to  report  that  the  supply  of  the  first  mamber,  issued  in  1915. 
is  entirely  exhaTisted  and  the  supply  of  several  numbei's  is  limited  and 
consequently  distributed  only  to  libraries  that  wish  to  complete  their 
files. 
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The  1924  biennial  report  comprising  112  pages  was  compiled  and 
issued  in  the  fall  of  192-1.  Three  Fish  Bulletins,  numbers  eight,  nine 
and  ten  have  had  our  editorial  supervision.  Teachers'  Bulletin  number 
eight,  "Fish  and  Game  Laws  and  the  Reasons  for  Them,"  was  issued 
in  the  spring  of  1926  and  judging  by  the  numerous  requests  from 
schools  has  tilled  an  important  need.  Plans  are  being  made  for  the 
revision  of  "Bird  Study  in  the  Public  Schools."  Miss  Gretehen  Libby, 
the  author  of  this  bulletin  which  is  now  out  of  print,  was  employed 
during  the  month  of  June,  1926,  to  partially  prepare  the  bulletin  for 
republication.  Hundreds  of  requests  for  this  bulletin  are  on  file  and  it 
will  be  a  pleasure  to  again  be  able  to  fill  these  orders. 

I\Iore  than  twenty-five  ]>opular  and  scientific  articles  have  been  pub- 
lished in  various  periodicals.  Among  the  subjects  treated  were  Fish 
Resources  of  the  Klamath  River,  Hawks  That  Are  Blacklisted,  The 
Lion  Hunter  of  San  Lorenzo,  ilaintaining  a  Supply  for  the  Creel,  and 
Nature  Guiding. 

MOTION    PICTURES. 

The  end  of  the  fiscal  year  finds  this  bureau  with  a  partially  replen- 
ished lil'vary  i:>f  conservation  films.    Certain  of  the  Salisbury  films  first 

secured    in    1915    have 

been   entirely  worn  out 

,ind  those  which  replaced 

them   have   also   become 

worn  and  scratched.    It 

was  possible  during  1925 

to  .secure  an  additional 

copy   of  the   colored 

motion    picture    film 

showing    operations    at 

the    r\I  0  u  n  t    Shasta 

Hatchery.   In  the  spring 

of  1926  a  new  reel  .show- 
ing some  non-game  birds 

nnd  additional  material 

for  game  bird  reels  was 

juirchased.  This  together 

\vitli     personally    taken 

material  gives  us  eight 

reels   in   fair   condition. 

Effort  has  been  made  to 

secure  negative  as  well 

as  positive  so  as  to  more 
readily  replace  -worn  reels.  There  is  stiU  need  for  replacement  of  worn 
films.  Particularly  is  there  needed  a  film  portraying  the  work  of  state 
lion  hunter,  Jay  Bruce,  and  operations  at  the  Yountville  Game  Farm. 
It  is  expected  that  these  will  be  seciired  during  the  coming  year. 

A  regular  booking  system  reeenth'  installed  has  helped  in  handling 
the  increasing  demand  for  the  Commission's  educational  films.  Films 
borrowed  by  the  Associated  Sportsmen's  Clubs  have  been  used  on  a 
circuit  with  a  resultant  large  attendance  record.  Three  different  farm 
advisers  borrowed  films  and  used  them  regularly  for  weeks  at  a  time. 


«v.  ,-^ 
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During  the  first  six  months  of  this  year,  twenty-five  loans  were  made 
in  addition  to  the  use  of  films  at  scheduled  lectures. 

ROUTINE    OFFICE   WORK. 

Through  the  years  this  bureau  has  had  charge  of  the  issuance  of 
scientific  collector's  permits.  In  December  of  each  year,  the  reports  of 
150  collectors  in  the  state  are  filed  and  new  permits  issued.  In  most 
instances,  scientific  collector's  permits  are  limited  to  a  small  number 
of  birds  and  their  issuance  is  based  largely  on  the  actual  scientific  or 
educational  use  to  be  made  of  the  specimens. 

A  compilation  of  hunting  accidents  has  been  made  and  published 
annually. 

Attention  has  been  given  the  care  and  filing  of  sportsmen's  maga- 
zines and  other  publications.  All  such  publications  are  arranged  in 
chronological  order  and  are  available  for  reference.  Likewise,  a  largi; 
collection  of  photographs  has  been  filed  and  indexed.  The  complete 
card  index  record  of  the  Commission's  publications  is  up  to  date. 


For  some  time  the  Commission  has  needed  wider  jjublicity  as  to  its 
accomplishments  and  plans.  This  was  finally  attained  in  the  spring  of 
1926  and  a  separate  Bureau  of  Publicity  was  established  relieving  the 
old  bureau  of  the  newspaper  publicity.  Previous  to  that  time,  numer- 
"us  items  on  activities  of  the  Commission  and  on  conservation  w'ere 
prepared  and  mailed  to  tlie  newspapers.  A  check  showed  that  these 
items  were  widely  used  by  newspapers  throughout  the  state. 

Publicity  was  further  attained  through  lectures,  the  State  Fair 
exhibit,  motion  pictures,  radio  broadcasting,  loan  of  jihotograplis  and 
cuts,  and  through  numerous  conferences. 

RESEARCH    AND    INVESTIGATIONS. 

Progress  has  been  made  on  the  stomach  examination  of  ducks,  look- 
ing toward  a  final  report  on  the  food  of  ducks  in  California;  however, 
this  important  pro.iect  is  still  incomplete.  A  number  of  miscellaneous 
stomach  examinations  of  birds  have  been  made  and  the  data  filed,  like- 
wise, a  number  of  identifications  have  been  made  for  various  persons 
and  reports  submitted. 

During  the  summer  of  1924  special  study  of  the  relation  of  birds  and 
animals  to  the  the  foot  and  mouth  disease  was  made  and  a  report 
written.  Also,  the  conditions  on  Lower  Klamath  Lake  were  investigated 
at  the  recpiest  of  the  United  States  Biological  Survey  and  a  full  report 
rendered. 

Several  post-mortems  made  on  ducks  dying  from  a  peculiar  disease 
in  the  Sacramento  Valley  showed  the  usual  signs  of  alkali  poisoning. 
Splendid  help  from  the  veterinary  department  of  the  University  of  Cali- 
fornia is  acknowledged.  A  number  of  quail  reported  as  having  been 
poisoned  were  sent  to  a  chemist  and  an  analysis  was  made.  The  results 
were  negative. 

In  the  fall  of  1925  quail  poi.soning  experiments  conducted  by  the 
Associated  Sportsmen  of  California  were  watched  with  resultant  profit. 
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Again  it  was  demonstraterl  that  quail  may  consume  large  proportions  of 
poisoned  grain  without  injury. 

A  so-called  "madstone"  taken  from  a  deer  .sent  in  for  identification 
proved  to  be  a  hair  ball  and  led  to  a  study  of  the  subject.  Attention 
has  also  been  given  to  the  range  of  individual  deer  and  a  report  made 
on  evidence  secured  from  a  belled  animal. 

Efforts  to  improve  the  research  resources  of  the  bureau  have  been 
continued.  Pertinent  material  is  continuously  filed  according  to  sub- 
ject, and  articles  appearing  in  bulletins  and  magazines  are  biblio- 
graphed. 

OUTSTANDING  FEATURES  OF  EDUCATIONAL  PROGRAM. 

1.  Numerous  lectures  illustrated  ^^•itlI  motion  pictures  fiirnished 
schools  and  other  organizations. 

2.  A  qiiarterly  magazine  entitled  California  Fish  and  Game  sent 
to  all  libraries  and  educational  institutions  and  to  numerous  sub- 
scribers in  addition.  This  magazine  is  widely  used  by  biology  and 
nature  study  classes. 

3.  A  series  of  teachers'  bulletins  giving  helpful  material  for  use  in 
the  school  is  being  prepared  and  issued. 

4.  A  summer  resort  educational  program  in  Yosemite  National  Park 
leaches  more  than  50,000  persons  through  lectures  and  nearly  10,000 
in  courses  of  field  study  the  importance  of  conservation.  A  School  of 
Field  National  History  established  in  Yosemite  National  Park  trains 
students  who  will  be  availal)le  to  help  in  enlarging  the  nature  education 
program. 

5.  Continual  aid  given  boy  scouts,  camp  fire  girls,  and  girl  scout 
organizations. 

6.  Continual  effort  made  to  encourage  the  teaching  of  nature  study 
and  conservation  in  the  public  schools.  Loans  of  lantern  slides,  films 
and  specimens  are  made. 

7.  Dependable  answers  furnished  to  numerous  questions  i-elative  to 
the  life  history  and  habits  of  fish  and  game. 

8.  Investigations  relative  to  the  life  history,  habits  and  diseases  of 
various  game  species  prosecuted. 
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REPORT  OF  THE  BUREAU  OF  PUBLICITY. 

By  Ronx  G.  Watkixs,  In  Charge. 

The  present  director  of  this  bureau  took  over  his  duties  on  February 
12,  1926.  At  that  time  there  was  turned  over  to  him  by  Dr.  H.  C. 
Bryant,  who  formerly  had  charge  of  the  publicity  of  the  Commission 
in  addition  to  his  educational  and  research  duties,  about  two  hundred 
names  of  publications  which  had  been  supplied  with  material  relative 
to  the  activities  of  the  Fish  and  Game  Commission.  The  majority  of 
these  were  California  publications,  but  many  of  them  were  published 
elsewhere  throughout  the  nation.  With  the  institution  of  a  separate 
bureau,  greater  opportunity  was  afforded  to  acquaint  the  people  of 
California  with  the  work  and  aim  of  the  Commission.  The  director  at 
once  set  about  building  up  a  larger  list  of  California  newspapers,  many 
of  which  were  supplied  from  his  own  memory,  but  the  ma.jority  were 
called  to  his  attention  through  our  clipping  files  as  papers  not  supplied 
with  our  matter,  but  which  were  enough  interested  in  wild  life  con- 
.servation  to  originate  their  own  material.  This  list  has  now  grown 
to  more  than  six  hundred  California  publications,  besides  many  periodi- 
cals given  over  to  matter  of  this  sort  issued  elsewhere. 

The  present  activities  of  this  bureau  may  be  enumerated  as  follows : 

1.  Supplying  between  six  hundred  and  seven  hundred  newspapers 
and  periodicals  with  from  three  to  seven  stories  weekly.  These  stories 
are  all  straight, news  matter,  experience  having  taught  the  director 
that  propaganda,  of  any  sort,  will  react  upon  the  bureau  furnishing 
same,  as  news  editors  wUl,  once  having  been  afflicted  in  this  manner, 
refuse  to  use  further  material,  regardless  of  its  merit,  originating  from 
the  same  source. 

2.  Supplying  photographs  and  special  stories  to  such  magazines  as 
require  them,  after  once  the  subject  has  been  broached  in  general  form 
to  our  entire  newspaper  list. 

3.  Special  attention  to  the  publicizing  of  the  activities  of  the  Cali- 
fornia State  Game  Farm,  at  YountviUe. 

4.  Preparation  of  material  to  be  used  in  radio  addresses  bj^  the 
executive  officer  and  others. 

5.  The  securing  of  motion  picture  films  of  Commission  activities,  to 
be  used  by  the  Bureau  of  Education.  These  are  secured  without  east 
to  the  Commission  through  arrangement  with  pictorial  news  weeklies. 

6.  Assisting  the  executive  officer  by  giving  lectures  before  service 
clubs. 

7.  Checking,  crediting  and  filing  of  all  the  clippings  relative  to  wild 
life  conservation  and  the  activities  of  the  Commission  coming  to  the 
bureau  through  Allen's  Press  Clipping  Sersiee.  A  full  and  complete 
record  is  kept  for  each  month,  showing  the  number  of  clippings  used 
by  each  publication  on  the  list,  and  whether  our  own  material  origi- 
nated in  regular  news  channels,  or  by  special  writers.  These  clippings 
are  furnished  the  heads  of  departments  and  bureaus  interested  in  same 
for  their  perusal,  and  return  to  the  general  files. 

8.  The  collection  of  data  for  editing  and  publication  of  "The  Service 
Bulletin."  the  monthly  publication  for  the  Commission  employees. 

The  director  of  this  bureau  is  likewise  the  director  of  the  Bureau  of 
Kiver  and  Harbor  Pollution  and  gives  much  of  his  time  to  those 
activities.  His  work  of  publicity  is  done  with  the  assistance  of  one  girl 
from  the  executive  department. 
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REPORT  OF  THE  BUREAU  OF  GAME  FARMS. 

By  August  Bade,  In  Charge. 

On  December  7,  1925,  the  first  work  of  construction  was  started  on 
the  site  near  Yonntville  that  had  been  chosen  as  the  location  of  the 
new  game  farm.  This  preliminary  work  consisted  of  grubbing  out 
some  fifty  odd  trees  and  filling  up  a  large  ditch  that  ran  through  the 
grounds.  With  the  completion  of  this  work,  excavation  was  begun  on 
the  trench  for  the  concrete  base  upon  which  the  outer  wall  of  the  main 
enclosure  was  to  be  built.  This  necessitated  the  digging  of  a  trench 
two  feet  deep  for  a  distance  of  2280  feet.  The  purpose  of  this  concrete 
base  is  to  excli;de  all  ground  vermin  from  the  main  rearing  field.  It 
required  the  services  of  a  power  concrete  mixer  and  twelve  men  to 
lay  this  wall  in  seven  days. 

While  this  was  being  done  a  man  and  team  Avere  engaged  in  plow- 
ing the  ditches  in  which  over  7000  feet  of  water  pipe  was  later  to  be 
laid  forming  the  irrigation  system  for  the  472  pens  that  the  main 
enclosure  was  to  contain. 

Shortly  after  the  first  of  the  year  twenty-four  pens  were  built  to 
care  for  the  breeding  stock  that  had  been  purchased  in  Oregon.  These 
birds,  ring-necked  pheasants,  arrived  on  the  farm  the  12th  of  January. 
Later  on  twenty-four  more  pens  were  built  to  accommodate  all  the 
pheasants  and  some  valley  quail  that  had  been  trapped  for  breeding 
purposes.  There  was  not  time  for  cultivation  and  the  proper  seeding  of 
these  breeding  pens,  so  oak  boughs  were  used  as  cover  during  the 
season.  At  intervals  these  bouglis  were  renewed  as  the  hot  sun  soon 
dried  the  leaves. 

With  the  breeding  stock  taken  care  of,  attention  Avas  directed  towards 
the  biiilding  of  the  rearing  field.  It  was  obvious  that  no  time  could 
be  lost  as  the  pheasants  would  start  laying  by  the  first  of  April.  All 
material  had  been  ordered,  but  it  was  a  case  of  getting  delivery.  The 
first  of  seven  cars  of  lumber  arrived  at  the  Yountville  depot  of  the 
Southern  Pacific  on  January  8th.  A  large  truck  belonging  to  the 
Vmh  and  Game  Commission  Was  used  in  hauling  this  lumber  to  the 
site  of  the  farm,  a  distance  of  four  miles.  It  was  soon  worked  into 
tlie  framework  of  the  structure  by  a  crew  of  twenty-five  carpenters 
and  their  helpers. 

When  it  came  to  the  matter  of  poultry  netting,  it  was  found  neces- 
sary to  have  this  article  shipped  direct  from  the  factory  at  Boston, 
Massachusetts.  Fifteen  acres  of  wire  netting  was  the  order.  The 
side  walls  of  the  pens  are  made  of  one-inch  mesh  wire  and  the  top 
covering  is  two-inch.  This  order  of  wire  came  by  water  on  one  of  the 
Luckeubach  steamships. 

While  the  framework  Avas  being  put  up,  an  expert  plumber  and 
his  helpers  were  engaged  in  laying  the  Avater  lines.  The  pipe  for  this 
system  ranges  in  size  from  4-  to  3-inch  galvanized.  Rector  Creelv 
furnishes  the  Avater  and  it  is  delivered  into  each  pen  under  a  scA'cnty- 
pound  pressure  graA'ity  feed. 

It  was  now  evident  to  all  concerned  that  a  race  against  time  Avas  on. 
The  pheasants  should  start  laying  by  the  first  of  April.  Could  the 
construction  work  be  finished  ?  Running  true  to  form,  even  under  the 
handicap  of  noise  and  confusion,  the  first  pheasant  eggs  Avere  picked 
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up  from  the  breeding  pens  on  :\Iarcli  27th.  In  less  than  a  month  these 
eggs  would  hatch.  They  were  held  as  long  as  possible  before  being  set 
in'^order  that  a  few  more  days  migh*  be  had  in  which  to  have  a  few 
pens  readv  for  the  young  birds. 

On  May  1st,  the  first  brood  of  pheasants  hatched  and  twenty-tour 
pens  were  finished.  The  race  had  been  won  and  the  game  farm  was 
a  reality.  From  now  on,  it  was  a  mere  matter  of  finishing  more  pens 
and  hatching  more  birds  and  the  pheasant  hens  were  laying  quite 
normallv.  But  at  this  time,  a  new  problem  presented  itself.  In  this 
particular  locality  there  was  a  scarcity  of  Rhode  Island  and  Buff  hens, 
the  kind  that  alfgame  farms  bank  on  for  bird  production.  The  writer 
well  remembers  driving  over  one  hundred  miles  in  quest  of  this  par- 
ticular fowl  and  coming  back  with  no  hens  and  only  a  few  promises 
for  the  future. 


Vir,  iij  Rf^aring  pens  at  the  State  Game  Farm  at  Tountville.  showing  the 
sprinkler  system  which  helps  provide  green  food  and  cover  in  halt  of  each  pen. 
Photograph   by   H.    C.   Bryant. 

The  local  newspapers  and  all  organizations  that  could  be  enlisted 
were  asked  to  help.  The  response  was  good  and  in  a  short  time  it  was 
possible  to  set  the  eggs  quite  readily.  In  order  to  further  help  this 
condition,  incubators  were  used.  Twenty -fiive  hens  would  be  set  and  at 
the  same  time  an  incubator  with  300  eggs  would  be  started.  Naturally 
they  would  hatch  at  the  same  time  and  the  incubator  chicks  would  be 
given  to  the  hens  for  brooding  and  rearing. 

As  the  eggs  began  to  hatch,  it  was  discovered  that  the  fertility  was 
below  normal.  This  was  no  doubt  due  to  the  noise  and  confusion  and 
the  lack  of  sufficient  cover  in  the  breeding  pens. 

A  cross-section  of  the  report  for  the  week  of  June  2.5th  showed  that 
a  total  of  7639  pheasant  eggs  had  been  laid,  2821  birds  had  been 
hatched,  and  there  were  still  incubating  on  that  date,  2351  eggs.     Up 
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to  this  time  we  had  purchased  for  setting  purposes,  408  domestic  hens. 
Most  of  tliese  heus  will  be  kept  over  for  duty  next  year. 

The  report  of  the  same  date  shows  241  quail  eggs  laid,  149  birds 
hatched,  and  48  eggs  still  incubating.  The  quail  had  suffered  more 
from  the  noise  than  had  the  pheasants. 

The  buildings  for  the  attendants  at  the  farm  were  completed  and 
occupied  on  June  15th. 

During  this  construction  period,  the  foUo^nng  buildings  and  pens 
were  completed :  Main  rearing  field  consisting  of  472  pens  of  the  regu- 
lation size  of  24  feet  square ;  a  breeding  section  of  48  pens ;  one 
domestic  poultry  house  large  enough  to  house  400  hens ;  one  three-room 
sleeping  compartment  for  men ;  one  four-room  cookhouse  and  mess 
hall;  one  storage  room  and  cooking  room  with  facilities  for  cooking 
pheasant  food ;  one  3000-gallon  tank  and  tower  for  domestic  water  and 
one  5-room  cottage  with  basement. 

Game  bird  farming  is  not  so  very  different  from  any  other  farming 
line,  only  in  the  product  and  the  equipment  used.  The  work  is  so  well 
standardized  that  with  the  usual  amount  of  care  and  attention,  a  well- 
equipped  farm  will  produce  about  the  same  amount  of  birds  in  one 
place  as  well  as  in  another. 
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REPORT  OF  THE  BUREAU  OF  RIVER  AND  HARBOR 
POLLUTION. 

B.V  ROLIN  G.  Watkins,  In  Charge. 

x\ppeuded  hereto  is  a  resume  of  cases  handled  by  this  bureau  to  date. 
In  this  comiectiou  it  should  be  noted  that,  despite  the  fact  that  much 
work  has  been  done  on  pollution  problems  by  various  agencies  of  the 
Commission  in  the  past,  up  to  the  time  of  the  organization  of  this 
bureau  on  February  1,  1926,  there  had  been  no  effort  to  centralize  this 
work  with  a  view  to  placing  the  enforcement  of  all  the  laws  relating 
to   pollution  of   California  waters  by  "materials   deleterious   to   fish, 


Fig.  17.  In  order  to  determine  whether  pollution  is  sufficient  to  kill  fish,  a 
live  car  is  often  used.  In  a  test  made  on  Dominguez  Slough,  Long  Beach,  the 
fish  shown  in  the  picture  were  killed  inside  of  ten  minutes.  Photograph  by 
W.    L.    Woodruff. 

plant  or  bird  life,"  under  one  head.  The  information  gathered  in 
the  past  was  in  the  files  of  other  departments  and  bureaus,  and  it  was 
necessary  to  almost  completely  pioneer  the  field  of  pollution  in  the 
establishment  of  the  new  bureau.  At  present  it  can  be  said  to  be 
"merely  scraping  the  surface."  New  cases  are  appearing  daily,  par- 
ticularly cases  of  pollution  by  oil  from  oil  fields.  (Note — Long  Beach 
case  is  an  example  of  this  sort.  Serious  condition  exists  there.)  It  is 
impossible  to  investigate  all  the  cases  reported  to  this  bureau  at  once, 
and  we  are  taking  them  in  the  order  of  their  seeming  import. 

The  work  of  this  bureau  was  handled  by  the  director,  in  con.junction 
with  his  duties  as  director  of  publicity,  until  April  1.  On  this  date 
Robt.  J.  Irvine,  a  competent  chemist  and  bacteriologist,  was  added  to 
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the  staff.  This  man  ^\-ill,  in  future,  conduct  all  routine  investigations 
and  handle  the  laboratory  -work  for  the  bureau.  In  addition  it  is 
contemplated  that  liis  .services  will  be  required  by  the  Patrol  Depart- 
ment at  times  to  assist  in  making  scientific  investigations  as  to 
diseases  of  fish  and  game  and  possibly  in  determining  the  natui'e  of 
certain  evidences  submitted  in  court  cases  by  the  Patrol  Service.  The 
larger  cases  of  this  bureau,  requiring  an  opinion  or  ruling  on  the  scene 
of  the  pollution,  must  continue  to  be  handled  by  the  director. 

So  far  this  bureau  has  acted  on  the  assumption  that  it  is  best  to 
clean  up  a  condition  through  seeking  the  cooperation  of  those  in 
authority,  and  vre  have  been  forced  to  file  but  two  suits  in  court.  This 
condition  may,  or  may  not,  continue  to  prevail.  In  shoi"t.  it  may  be  but 
a  brief  space  of  time  until  this  bureau  may  find  that  particular  situa- 
tion requiring  prompt  court  action,  in  which  event  we  shall  not 
hesitate.  One  lesson  we  have  learned :  ^Vhen  those  in  authority  at 
the  source  of  the  pollution  appear  unwilling  or  unable  to  get  action 
on  conditions  complained  of,  we  go  to  the  highest  available  authorities 
of  the  concern,  where  we  usually  get  the  finest  cooperation.  We  are 
working  in  conjunction  with  the  Bureau  of  Sanitary  Engineering, 
State  Board  of  Health,  which  body  has,  to  date,  given  splendid  coop- 
eration. 

The  following  cases  are  cited  as  a  cross-section  of  the  work  done  by 
this  bureau  in  the  first  five  months  of  its  existence : 

Pollution   Report  to  July  1,  1926. 

1.  Inspection   trips. 

A.  Oil  refineries. 

a.  Associated  OU  Company.     AprU  7.  1926.     Satisfactory. 

b.  Shell  Oil  Company.     May  22.  1920.     Satisfactory. 

e.  Standard  Oil  Company.     May  21,  192G.     Satisfactory. 

2.  Pollution  reported  and  investigated. 

A.  Distilleries. 

a.  Mason  By-Products  Company.  One  fine  of  $200  in  justice  court  of 
Sausalito.  Numerous  attempts  to  get  additional  evidence,  but  not  success- 
ful as  yet. 

B.  Gas  plants. 

a.  Coast  Counties  Gas  and  Electric  Company.  Wat.sonrille.  May  2,S.  1920. 
Conditions  much  improved.  Complete  cleanup  when  new  city  sewer  is  in 
operation   this  fall. 

b.  Coast  Valleys  Gas  and  Electric  Company.  Jlonterey.  May  10.  May  11, 
May  26,  Alay  27,  1926.     Now  operating  nicely. 

c.  Pacific  Gas  and  Electric  Company.  San  Rafael.  Extensive  improvements 
being  made  which  will  undoubtedl.v  eliminate  pollution. 

d.  Tj'kiah.  City-owned  plant.  April  30,  1926.  Satisfactory  method  of 
handling  waste  water  worked  out. 

C.  Lumber  mUls. 

a.  Albion  Lumber  Company,  Albion,  June  11,  1926.  Referred  to  Screens 
and  Ladders  Bureau. 

b.  Caspar  Lumber  Company.  Caspar.  June  10.  1926.  Has  cleaned  up 
worst  of  pollution,   but  is   still   under  investigation. 

c.  Finkbine-Gnild  Lumber  Company.  Rockport.  June  10.  1926.  Referred  to 
Screens  and  Ladders  Bureau. 

d.  Greenwood  Lumber  Company.  Greenwood.  June  11.  1926.  Referred  to 
Screens  and  Ladders  Bureau. 

e.  Melville  and  Sarness  Lumber  Company,  Rockport.  June  10.  1926.  Satis- 
factory settlement. 
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f.  Mill  CreeU  Lumber  Company,  Monterey  County.  May  27,  192G.  In 
excellent   condition. 

g.  Union  Lumber  Company,  lO-Mile  River,  Fort  Brays.  June  11,  I'JL'O. 
Referred  to  Screens  and  Ladders  Bureau. 

D.  Mines. 

a.  Cloverdale,  Sulfur  Creek.  Mines  shut  down,  but  may  reopen.  Case 
being  watched  by  Deputy  Groves. 

b.  Westpoint.     Shut  down  ;   little  chance  of  reopening. 

E.  Oil. 

a.  Steamship  Castletown,  Hanlon  Ship  Yards,  Oakland.  June  III,  192r>. 
Ship   left    harbor    before   court    action   could    be    taken.      Owners    warned. 

b.  Garages,  Napa.     April  6,  1926.     No  action  yet. 

c.  San  Luis  Obispo  (Pismo  Beach),  Union  Oil  Company:  Fire  April  ].">. 
1920.     Act  of  Providence.     No  action. 

d.  Santa  Fe  Yards,  Richmond.    June  7,  192G.     No  action  yet. 

e.  Sausalito.     April  30,  1926.     Reported  too  late  for  us  to  take  action. 

f.  Shell  Oil  Company  Barge  City  of  Martinez.  May  19,  1926.  Act  of 
Providence.     No  .iction. 

g.  Shell  Oil  Company  Steamship  Los  An;/cle.t.     Accident.     No  action. 

h.  Tiburon,    Northwestern    Pacific    Railroad    roundhouse.      AprU    10,    192(>. 

Cleaned  up. 
i.  Union  Oil  Company,  Oleum.     Final  cleanup  started  May  14,  192G. 
j.  Ventura  County  Oil  Fields.     (Producing)   May  0,  1926.     Jluch  improved, 

but  not  entirely  satisfactory  yet. 
k.   Southern  Pacific  Company,   I'reka.     It  has  been  reported  tli;it  this  lins  \»-rn 

handled  satisfactorily. 

F.  Slaughter  houses. 

a.  Peterson  Bros.  Inc.,  Watsonville.  Promised  to  have  everything  in  liest 
shape  by  November  1,  1926.  Making  extensive  improvements  to  (he 
whole  plant. 

b.  City  Hall  Market,  Watsonville.     May  28,  1926.     Now  in  good  shape. 

c.  San  Francisco.  International  Fish  Company,  No.vo  River.  June  10,  1920. 
Referred  to   State  Bureau  of  Sanitary  Engineering. 

d.  Columbia  and  Northern  Fishing  and  Packing  Company.  Noyo  River.  June 
10,  1920.     Referred  to  State  Bureau  of  Sanitary  Engineering. 

G.  Tanneries. 

a.  KuUmau-Salz  Company,  Kenicia.     April  7,  1920.     No  action. 

b.  Sawyer  Tanning  Company,   Napa.     April  0.  1920.     No  action. 

II.   Miscellaneous. 

a.  Brookdale  Lodge.  May  20,  1920.  Copper  sulphate  in  swimming  pool  water. 
This  water  used  by  State  Fish  Hatchery.  Cooperation  with  State  Bureau 
of  Sanitary  Engineering  resulted  in  amicable  .settlement  of  trouble. 

b.  Cunningham-Thomas  Companj-,  Ukiah.  April  30,  1920.  Lime-sulphur 
spray  dumped  into  stream.     Promised  to  prevent  in  the  future. 

c.  Selby  Smelting  and  Lead  Company.  April  5,  1926.  No  action  ;  doubtful 
pollution. 

d.  Sonoma  Valley  Hot  Springs.     May  1,  1920.     No  action:  doubtful  pollution. 

Reported    pollution,    but    not    yet    investigated. 

A.  Lumber  mills. 

a.  Little  Butte  Creek.     Deputy  to  investigate  and  report. 

li.  Monterey  I!ay  Luml)er  Company.     Tiii.s  bureau   will  inii'stiaate. 

B.  Oil. 

a.   Long    Beach.      City    thinks   they    can    handle    matter. 

C.  Paper  mills. 

a.  Floriston.     Will  be  investigated  very  soon. 
I).  Gas  plants. 

a.  Pacific  Gas  and  Electric  Company,  Sacramento.     Will  be  investigated  S(  on. 
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E.  Sliues. 

a.  La  Grange  Dredging  Company.     Will  be  investigated  soon. 

b.  California    Zinc    Company.    Redding.      Will    be    investigated    soon. 

F.  Miscellaneous. 

a.  Creamery  at  Crescent  City.     AVill  be  investigated   soon. 

b.  Stevenson  Creek,  Southern  California  Edison  Company,  Big  Creek  Project. 
Will  be  investigated  soon. 


Fig.   is.      Securiiii?  water  sample  for  chemical  test  to  dt-termine  iflluTion  at  a 
sump   in   Long  Beach.      Photograph  by  W.   L.    \\'oo(lriilI. 
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REPORT  OF  THE  BUREAU  OF  FINANCE  AND  ACCOUNTS. 

U.  1!.  Dunbar,  In  Charge. 

With  the  reorganization  of  the  Commission  in  January,  1926,  changes 
in  department  administration  were  effected.  As  the  head  office  was  to 
he  located  at  San  Francisco  it  was  imperative  that  the  license  depart- 
ment and  accounting  department  remain  at  Sacramento,  owing  to  the 
constant  and  close  business  i-elations  with  other  departments  at  the 
State  Capitol.  Accordingly,  a  Bureau  of  Finance  and  Accounts  which 
included  all  of  the  accounting  and  license  distribution  and  sales  of  the 
Commission  was  created,  and  H.  R.  Dunbar,  who  had  been  connected 
with  the  Commission  since  1912  and  cashier  since  November,  1922, 
placed  in  charge. 

The  personnel  of  the  Bureau  of  Finance  and  Accounts  at  the  time 
of  its  creation  was  as  follows :  H.  R.  Dunbar,  cashier  and  in  charge ; 
G.  B.  Gifford,  bookkeeper;  Mrs.  Othella  Coleman,  clerk;  Miss  Eva 
Pearson,  typist-clerk;  Mr.  L.  E.  Rust,  chief  liecn.se  clerk;  Miss  Paye 
Graves,  stenographer;  Miss  Thelma  Brietzke,  stenographer;  J.  J. 
Shannon,  license  clerk  at  San  Francisco,  and  Miss  S.  D.  Nash,  license 
clerk  at  Los  Angeles. 

On  March  26,  1926,  Mr.  Gilford  asked  for  and  was  granted  a  leave 
of  absence  and  A.  A.  Manship,  who  was  in  the  accounting  office  of  the 
Department  of  Agriculture,  was  secured  to  fill  the  position. 

Immediately  after  the  new  bureau  was  created,  the  executive  officer 
arranged  with  the  Board  of  Control  to  have  a  thorough  audit  and 
examination  made  of  the  Commission's  accounts  and  license  records. 
Accordingly,  R.  R.  Soberanes,  an  aecoimtant  of  their  department,  was 
assigned  to  make  the  audit.  Mr.  Soberanes  made  a  very  thorough  and 
exhaustive  audit  and  examination  of  all  the  Commission's  financial 
records  at  Sacramento,  San  Francisco,  Los  Angeles  and  San  Pedro. 
In  addition  to  this  Mr.  Soberanes  revised  the  sj'stem  of  accounting, 
thereby  eliminating  certain  unnecessary  details,  and  at  all  times  has 
been  very  helpful  and  congenial. 

One  of  the  first  steps  taken  by  the  new  executive  officer  was  the 
preparation  of  a  budget  to  cover  the  expenditures  of  the  Commission 
for  the  balance  of  the  seventy-seventh  fiscal  year.  In  order  to  accom- 
plish this  the  various  department  and  bureau  heads  were  requested  to 
make  up  budgets. for  their  respective  departments.  This  was  immedi- 
ately done  and  the  full  budget  was  then  made  up  and  presented  to  the 
Board  of  Control  for  their  approval. 

The  work  of  the  Bureau  of  Finance  and  Accounts  is  divided  into  two 
functions  as  follows:  In  the  accounting  office  all  traveling  expenses 
of  the  emploj-ees  of  the  Commission  and  all  of  their  expense  bills  per- 
taining to  operation  and  maintenance  of  the  Commission  are  thoroughly 
audited  and  presented  to  the  Board  of  Control  and  Controller's  office 
for  their  audit  and  payment.  All  records  and  data  pertaining  to  the 
expenditures  of  the  Commission  are  kept  in  this  office,  being  under  the 
direction  of  the  accountant. 

The  other  function  of  this  bureau  concerns  licenses  and  revenue.  All 
details  pertaining  to  the  printing  of  licenses  and  the  distribution  of  the 
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same  to  the  brauch  oflSees  and  various  county  clerks  thi'oughout  the  state 
and  the  collection  of  all  revenue  derived  from  the  sale  of  licenses  or 
from  all  other  sources  is  done  through  this  office.  At  the  end  of  each 
license  year,  final  settlement  must  lie  made  with  the  State  Controller 
equal  to  the  value  of  licenses  originally  charged.  This  part  of  the  work 
is  handled  under  the  direction  of  the  cashier.  The  total  value  of 
licenses  that  the  cashier  is  accountable  for  to  the  State  Controller  at 
any  one  time  is  about  $S00.000. 

In  the  appendix  of  the  biennial  report  are  shown  statements  of  the 
expenditures  and  income  of  the  Commission  for  the  past  two  years  as 
well  as  statements  showing  the  sales  of  the  various  kinds  of  licenses. 

In  addition,  the  cashier  pays  through  the  revolving  fund  the  expense 
claims  of  aU  employees  of  the  Commission  immediately  after  being 
audited  in  the  aecotinting  office  and  the  revolving  fund  is  reimbursed 
Avhen  the  claims  have  been  passed  and  paid  by  the  State  Controller's 
office.  In  this  way  the  employees  are  paid  their  expenses  at  least  two 
weeks  earlier. 
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APPENDIX. 

STATISTICAL  REPORTS. 
HUNTING  LICENSE  SALES— YEAR  1924-1925 


Counties 

Total 
sales 

Citizen 

Non- 
resident 

Alien 

Declarant 
alien 

512,928  00 
49  00 

818  00 
4.688  00 

682  00 
2.194  00 
3,201  00 

968  00 
1,419  00 
9,345  00 
1,464  00 
5,475  00 
1,445  00 
1.367  00 
5.678  00 
1,310  00 
1,603  00 

2.041  00 
44,492  00 

1.177  00 
2,102  00 

168  00 
3.722  00 
2,012  00 
3,315  00 

174  00 
3,057  00 
2,682  00 

1.126  00 
4,271  00 
2.758  00 
1,222  00 
3.449  00 

9.042  00 
1.098  00 

5.127  00 
8.929  00 

19,387  00 
5,537  00 
2,688  00 
2,529  00 
3,165  00 
6.858  00 
2,900  00 
2,624  00 

303  00 
7,070  00 
3,115  00 
7,843  00 
3.476  00 

906  00 
1.437  00 

979  00 
4.872  00 
1,344  00 
3,041  00 
2.460  00 
2.177  00 
4.142  00 

140  00 

512,313  00 
29  00 

788  00 
4,638  00 

682  00 
2.1.54  00 
3.036  00 

813  00 
1,364  00 
9,160  00 
1.434  00 
5,195  00 
1,420  00 
1,332  00 
5,578  00 
1,310  00 
1.583  00 
1,981  00 
44,017  00 
1,157  00 
2,102  00 

168  00 
3.452  00 

2.002  00 
1,275  00 

154  00 
2,947  00 
2,367  00 
1.051  00 
4,261  00 
2,448  00 
1,202  00 
3,439  00 
8,447  00 

1.003  00 
5.067  00 
8,819  00 

14,972  00 
5,307  00 
2,573  00 
2,109  00 
2.985  00 
6,658  00 
2,520  00 
2,514  00 

258  00 
4.255  00 
2,940  00 
7.223  00 
3,376  00 

881  00 
1,417  00 

969  00 
4.777  00 
1,279  00 
2.906  00 
2.320  00 
2.072  00 

102  00 

$225  00 

5390  00 

Alpme 

S20  00 
20  00 

10  00 

50  00 

10  00 

30  00 

75  00 
25  00 
25  00 
75  00 

90  00 

Del  N'orte 

100  00 
20  00 

10  00 

10  00 
10  00 

30  00 

10  00 

100  00 

20  00 

Humboldt                                                        .       - 

100  00 
25  00 
25  00 
50  00 

170  00 

10  00 

Kern 

50  00 

10  00 
30  00 
170  00 

10  00 

30  00 

175  00 

130  00 

20  00 

10  00 

260  00 

Merced 

10  00 

2,040  00 
20  00 

100  00 
75  00 
25  00 

10  00 

10  00 

20  00 

230  00 

Nevada  .                     _ 

30  00 

10  00 

50  00 

260  00 

20  00 

10  00 

60  00 

325  00 
25  00 
50  00 
50  00 
1.825  00 

100  00 
75  00 

100  00 

100  00 
50  00 

100  00 

210  00 

70  00 

10  00 

20  00 
70  00 

40  00 

2,520  00 

130  00 

40  00 

20  00 

300  00 

80  00 

30  00 

120  00 

280  00 

30  00 

20  00 

2,230  00 

100  00 

80  00 

25  00 
125  00 

75  00 
200  00 

Sis|-|v<iU 

460  00 

^oiimin 

420  00 

100  00 

25  00 

20  00 

10  00 

Tulare 

10  00 

75  00 
25  00 
125  00 
50  00 
75  00 

10  00 

40  00 

10  00 

Yolo 

90  00 

30  00 

4,040  00 
140  00 

5245,591  00 
226,421 

5224.601  00 
224,601 

59,300  00 
930 

14.650  00 
186 

57.040  00 

704 
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HUNTING  LICENSE  SALES— YEAR  1923-1926. 


Counties 

Total 
sales 

Citizen 

Von- 
readent 

.Uien 

Declarant 

alien 

S13,304  00 
83  00 

9M00 
5.094  00 

979  00 
2.284  00 
3,236  00 

MOOO 
1,524  00 
9,554  00 
1,621  00 
5.169  GO 
1,7M  00 
1,607  00 
6,490  00 
1,298  00 
1,977  00 
2,439  00 
42,852  00 
1,459  00 
2.011  00 

226  00 
3,571  00 
2,421  00 
2,389  00 

274  00 
3,291  00 
2,680  00 
1,119  00 
4,040  00 
3,243  00 
1,642  00 
4,633  00 
8,455  00 
1,166  00 
4,756  00 
8,513  00 
18.009  00 
6.287  00 
2.996  00 
2.896  00 
3,787  00 
7,017  00 
2,985  00 
2,665  00 

337  00 

9,256  00 

2.946  00 

7,539  00 

3,739  00 

947  00 

1,938  00 

860  00 

4,988  00 

1,108  00 

2,977  30 

2,430  00 

2,089  00 

4,632  00 

520  00 

$12,459  00 
48  00 

824  00 
5,034  00 

979  00 
2,239  00 
3,076  00 

825  00 
1,484  00 
9,234  00 

1.591  00 
4,964  00 
1,694  00 
1,572  00 
6,405  00 
1,278  00 
1,977  00 
2,269  00 

42,187  00 
1,419  00 
2,011  00 

226  00 
3.456  00 
2,401  00 
1,239  00 

234  00 
3.106  00 
2,410  00 
1.044  00 
4,030  00 
2,858  00 

1.592  00 
4,613  00 
7,775  00 
1,101  00 
4.746  00 
8,343  00 

14,449  00 
6,002  00 
2.846  00 
2,121  00 
3.582  00 
6,757  00 
2,640  00 
2,585  00 

312  00 

4.806  00 

2.796  00 

■  6.874  00 

3,589  00 

947  00 
1,893  00 

860  00 
4,908  00 
1,088  00 
2,822  30 
2,295  00 
2.069  00 

282  00 

$275  00 

$570  00 

$40  00 

50  00 

30  00 

60  00 

25  00 
100  00 
25  00 

20  00 

60  00 

70  00 
30  00 
40  00 
30  00 
20  00 

20  00 

10  00 

150  00 

130  00 

75  00 
50  00 
25  00 
25  00 

110  00 

10  00 

10  00 

60  00 

20  00 

Is^hf 

70  00 
100  00 

100  00 

275  00 

290  00 

40  00 

Mendocino 

25  00 

90  00 

20  00 

Modoc-  _-              .  -_- 

1,150  00 
40  00 

Mono 

75  00 
50  00 
25  00 

no  00 

Napa 

220  00 

Nevada 

30  00 

20  00 

10  00 

40  00 
30  00 

75  00 

270  00 

20  00 

20  00 

50  00 

400  00 
25  00 

230  00 

40  00 

10  00 

40  00 
180  00 

100  00 
1,450  00 
125  00 
100  00 
425  00 
125  00 
150  00 
75  00 

30  00 

1.930  00 

160  00 

50  00 

350  00 

80  00 

110  00 

270  00 

^haatA 

10  00 

70  00 

Sierra 

25  00 
150  00 

50  00 
175  00 

3.770  66 

i6"66' 

530  00 

100  00 

480  00 

150  00 

25  00 

20  00 

50  00 

30  00 

20  00 

10  00 

125  00 
25  00 

20  00 

Yolo 

110  00 

Yuba 

20  00 

4,350  00 
520  00 

J251.951  30 
231,239 

$229,266  30 
229,266 

S10.640  00 
1,064 

$4,925  00 
197 

$7,120  00 

712 

TWENTY-NINTH    BIENNIAL   KEPORT. 
ANGLING  LICENSE  SALES— YEAR  1924. 


101 


Counties 

Total  sales 

Citizen 

Non-resident 

Alien 

$11,391  00 

382  00 

737  00 
4,791  00 

909  00 

749  00 
2,376  00 

969  00 

2,092  00 

-    8,571  00 

689  00 
6,626  00 

303  00 
3,870  00 
2,253  00 

596  00 
1,111  00 
1,865  00 
37,166  00 
1,140  00 
1,413  00 
1,485  00 
2,928  00 
1,269  00 

994  00 

845  00 
1,365  00 
1,753  00 
2,260  00 
2,460  00 
2,980  00 
2,475  00 
1,868  00 
11,306  00 

234  00 
8,971  00 
5,891  00 
16,940  00 
7,660  00 

659  00 

889  00 
2,635  00 
3,967  00 
2,484  00 
3,003  00 

644  00 
6,056  00 
2,570  00 
6,588  00 
4,996  00 

541  00 
1,446  00 

661  00 
4,059  00 
1,391  00 
2,264  00 

807  00 
1,583  00 
1,062  00 

$11,010  00 

106  00 

710  00 
4,626  00 

885  00 

728  00 
2.316  GO 

867  00 
1.992  00 
8,145  00 

686  00 
6,404  00 

303  00 
3.735  00 
2,232  00 

542  00 
1,096  00 
1.754  00 
36.653  00 
1,119  00 
1,413  00 
1,404  00 
2,841  00 
1.239  00 

955  00 

458  00 
1.293  00 
1.714  00 
2,068  00 
2,448  00 
2,780  00 
2,301  00 
1,823  00 
8,426  00 

234  00 
8,896  00 
5,840  00 
15,536  00 
6,730  00 

638  00 

889  00 
2,584  00 
3,916  00 
2,346  00 
2,922  00 

593  00 
5,483  00 
2,204  00 
5,426  00 
4,867  00 

517  00 
1,431  00 

649  00 
3.927  00 
1,355  00 
2,180  00 

777  00 
1,529  00 

$6  00 

264  00 
24  00 
30  00 

$375  00 

12  00 

Amador .,. 

Butte 

3  00 
135  00 

24  00 

21  00 

57  00 
33  00 
9  00 
3  00 
15  00 

45  00 

Fresno _ 

417  00 

207  00 

Inyo -__ , 

Kern 

54  00 

6  00 

81  00 

54  00 

3  00 

30  00 

159  00 

3  00 

12  00 

81  00 

3.54  00 

18  00 

60  00 
9  00 
9  00 

33  00 
282  00 

12  00 
3  00 

84  00 

"3306" 

63  00 

21  00 

Mendocino 

78  00 
21  00 

6  00 

105  00 

Monterey 

Napa.. 

Nevada 

Orange 

Placer 

Plumas 

60  00 

36  00 
108  00 

12  00 
167  00 
111  00 

45  00 

36  00 

2.844  00 

San  Bernardino 

18  CO 
12  00 
48  00 

57  00 
39  00 

1,356  00 
930  00 

6  00 

51  00 

Shasta        

6  00 
30  00 
303  00 

270  00 

9  00 
6  00 

153  00 

123  00 

Sutter 

24  00 

6  00 

" is'oo" 

6  00 
3  00 

Trinity 

12  00 

Tulare 

114  00 

81  00 

Yolo.. 

Yuba 

54  00 

1.062  00 

Totalsales 

$210,988  00 
202,690 

8198,541  CO 
198  ..541 

S2,853  00 
951 

3  198 
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FISH    AND    G.VME    COMMIS.SIOX, 
ANGLING  LICENSE  SALES— YEAR  1925. 


Couniies 

Total  sales 

Citizen 

Xon-resident 

.Mien 

$13,690  00 

414  00 

792  00 
4,684  00 

948  00 

794  00 
2,652  00 
1,111  00 
1,899  00 
10,481  00 

663  00 
5,824  00 

492  00 
4.631  00 
3.311  00 

776  00 
1.173  00 
2,430  00 
39.561  00 
1.727  00 
1.713  00 
1.411  00 
2,782  00 
1.582  00 

896  00 

925  00 
1,927  00 
2,211  00 
2,045  00 
2,719  00 
3.277  00 
2,515  00 
2,447  00 
12,529  00 

366  00 
8,017  00 
6,916  00 
19,857  00 
7,071  00 

995  00 
1,039  00 
2,495  00 
5,487  00 
2,858  00 
2,999  OO 

679  00 
6,511  00 
2,887  00 
5,748  00 
3,976  00 

811  00 
1,683  00 

519  00 
5,324  00 
1,880  00 
2.569  00 

916  00 

1.840  00 

2,079  00 

44  00 

$13,234  00 

120  00 

774  00 
4,525  00 

933  00 

761  00 
2.565  00 
1.012  00 
1.788  00 
9.905  00 

657  00 
5,638  00 

480  00 
4,427  00 
3,181  00 

764  00 
1,170  00 
2.352  00 
38.961  00 
1.700  00 
1.686  00 
1,387  00 
2,698  00 
1,567  00 

845  00 

547  00 
1,873  00 
2.160  00 
1.820  00 
2.689  00 
2,995  00 
2.350  00 
2,387  OO 
9.655  OO 

354  00 
7,921  00 
6.862  00 
18.180  00 
6.333  00 

971  00 
1.018  00 
2.435  00 
5.415  00 
2.732  00 
2,927  00 

640  00 
5,818  00 
2.470  00 
5,610  00 
3,916  00 

778  00 
1.653  00 

50100 
5.153  00 
1.826  00 
2.500  00 

889  00 
1,705  00 

$12  00 
294  00 
3  00 
21  00 
12  00 
900 

$444  00 

15  00 

138  00 

3  00 

•34  00 

87  00 

72  00 
18  00 
18  00 

300 
15  00 

300 
96  00 

600 

27  00 

93  00 

561  00 

3  00 

171  00 

9  00 

108  00 

24  00 

12  00 

Lake 

3  00 

24  00 

147  00 

3  00 

54  00 

453  00 

Madera 

24  00 

27  00 

12  00 
600 

12  00 

78  00 

15  00 

Modoc --. 

30  00 
345  00 

21  00 
33  00 

54  00 

6  00 
69  00 

3  00 
54  00 
78  00 

3  00 
24  00 

3  00 
15  00 
21  00 
72  00 

6  00 

45  00 

Nevada - 

156  00 

Orange. 

Placer    

27  OO 
2-28  00 

87  OO 

57  00 

2,350  00 

900 

81  OO 

33  00 

1,605  00 

732  00 

24  OO 

21  00 

60  00 

9  66 

63  00 

126  00 

21  00 

18  00 
420  00 

51  00 

21  00 

273  00 

417  00 

3  09 
3  00 
3  00 
9  00 
600 
60  00 
15  00 
30  00 

135  00 

57  00 

30  00 

21  00 

900 

111  00 

39  00 

39  00 

Yolo 

27  00 

Tuba -  

600 

2,079  00 

36  00 

129  00 

800 

$233,501  00 
222.983 

$218,224  00 
218.224 

S4  221  00 

1.407 

S10.056  00 

3.352 
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MARKET  FISHERMEN'S  LICENSE  SALES. 

Total  sate,  license  year  .\pril  1,  1924.  to  March  31.  192.5-  _ 54(i.7in  Oil 

Total  sales,  license  year  Xpn\  1   1925,  to  March  31,  1926. - .50,720  00 

License  fee:  All  persons,  SIO. 

TRAPPING  LICENSE  SALES. 

Total  sales, license  year  July  1,  1924.  to  June  30.  1925 --       S2.984  00 

Total  sales,  license  year  July  1.  1925,  to  June  30,  1926 3  .598  00 

License  fee:  Citizens,  SI;  aliens,  ?2. 

FISH  PACKERS'  AND  WHOLESALE  SHELL-FISH  DEALERS'  LICENSE  SALES. 

Total  sales,  license  year  July  1.  1924.  to  June  30.  1925- 51.2011  "o 

Total  sales,  license  year  July  1,  1925,  to  June  30,  1926_.. 1.345  % 

License  fee:  Citizens,  %5;  aliens,  ?20. 

GAME  BREEDERS'  LICENSE  SALES. 

Total  sales,  license  year  January  1.  1924.  to  December  31.  1924 $240  Ofl 

Total  sales,  license  year  January  1.  1925,  to  December  31,  1925 320  00 

License  fee:  .\11  persons.  $2.50. 

FISH  BREEDERS'  LICENSE  SALES. 

Total  sales,  license  year  January  1,  1924.  to  December  31,  1924 $65  00 

■Totalsaies.  license  year  January  1.  1925,  to  December  31,  1925 65  00 

License  fee:  All  persons,  $5. 

DOMESTICATED  FISH  IMPORTERS'  LICENSE  SALES. 

Total  sales,  license  year  January  1,  1924.  to  December  31,  1924 Non 

Totalsales,  license  year  January  1,  192.5,  to  December  31,  1925 None 

License  fee:  All  persons,  $5. 

KELP  LICENSE  SALES. 

Total  sales,  year  1924 ?10  (ill 

Total  sales,  year  1925 20  00 

License  for  term  of  one  year  from  date  of  issue.    Fee,  $10. 

VIOLATIONS  OF  FISH  AND  GAME  LAWS. 

GAME  CASES. 


Violations  Hunting  License  .^ct 

Ducks — buy  or  sell ;  taking  and  possession  closed  season ;  over 
bag  limit _-.-- 

Geese — taking  and  possession  closed  season;  over  bag  limit. 

Mudhens — taking  and  possession  closed  season. 

Swans — taking  and  possession  (no  open  season) 

Cranes — taking  and  possession  (no  open  season) 

Shorebirds — taking  and  possession  (no  open  season) 

Doves — taking  and  possession  plosed  season:  over  bag  limit 

Pigeons,  wild — taking  and  possession  (no  open  season) 

Quail — taking  and  possession  closed  season ;  over  bag  limit. 

Pheasants — iiUegal  taking  or  possession — .. 

Sage  hens — taking  and  possession  closed  season:  over  bag  limit 

Non-game  birds  taking  and  possession 

Deer — buv  or  sell:  run  with  doEs;  faking  and  possession,  closed 
season;  failure  to  rrtrtir;  hr-rn-  :i''l  )nH<>-  "vor  bag  limit 

Deer — takingandp  ■!  !  '     'ivr.      ■  il-pd  bucks. . 

Mountain  sheep-  t:ii   ■  l        :  i-  i   ■     t     "ir/n  season) 

Elk — takingand[tn i,,i,    (,.  i,      ,- 

Squirrels,  tree — takiu)^  ainl  pu.^.,c.-.-iMii  .nu  uptii  season).. 
Rabbits.   CDttootail.   brush — taking   and   possession   closed 


565  00 
115  00 
25  00 
150  00 


Fur  trapping  regulations,  violations  of.. 
Beaver  hides — illegal  possession 


Shoot  wild  game  from  automobile,  power  or  sail  t 

use  of  scull  boat 

Game  refuge — hunting  and  possession  of  fircarms. 
Night  himting... 


385  00 
1  150  00 

275  00 
1.250  00 

525  00 

175  00 
2,227  00 

5,140  00 
4.470  00 

100  00 
Pending 

250  00 

585  00 
90  00 
125  00 
230  00 

150  00 

625  00 

2,035  00 


S2.255  00 

1.320  00 
200  00 
125  00 
115  00 
50  00 
490  00 
573  00 
175  00 

2,355  00 
875  00 
25  00 

1,005  00 


536  00 

350  00 

1.150  00 
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FISH    AND    GAME    COMMISSION. 
FISH  CASES. 


than 


Violations  Augling  License  Act — .._ -. 

Violations  Commercial  Fishing  License  Act 

Trout — taking   and   possession  closed   season;   othi 

hook  and  line;  over  bag  limit;  olTering  for  sale 

Black  bass — taking  and  possession  closed  season;  over  bag 

limit;  undersized -.. 

Sunfish.  perch,  crappie — taking  and  possession  closed  season- 
Night  fishing,  illegal 

Fishing— within  250  feet  of  fishway.  within  150  feet  of  lower 

side  of  dam 

Striped  bass — closed  season  sale;  undersized;  over  bag  limit: 

shipment  out  of  state 

Shad — ^illegal  possession  and  sale . 

Salmon— closed  season  sale;  over  bag  limit;  illegal  taking  and 


Catfish — sale  of  undersized _._ 

Halibut — undersized 

Barracuda — undersized 

Spot-fin  croaker,  sale  of 

Sturgeon — possession  of_- - 

Smelt — young  of,  possession 

Salt  water  perch — closed  season  sale_ ._ — 

Salt  water  eels — over  bag  limit;  undersized 

Crabs — taking  and  possession  closed  season;  females;  under- 
sized; transporting  from  District  No.  IH .---- 

Clams — taking  and  possession  closed  season;  over  bag  limit; 

undersized --- 

Abalonea — taking  and  possession  closed  season;  taking  with 

diving  apparatus;  over  bag  limit;  undersized 

Lotwters — taking  and  possession  closed  season;  over  bag  limit: 

undersized 

Illegal  fishing— fish  reservation 

II  egal  shipment — fish,  shellfish 

Failure  to  keep  commercial  fishing  data _-. 

Water  pollution;  use  of  explosives  to  take  fish... 

Obstructions  in  streams;  failure  to  maintain  fish  screen 

Nets,  traps,  lines — illegal  possession  or  use 


Total  fish  cases 905 


85  00 
45  00 
190  00 


300  00 
20  00 
25  00 

200  00 
10  00 


125  00 

635  00 
6,810  00 
5,715  00 
1.075  00 


$1,430  ( 
580  i 

2,625  I 


2,540  ( 
60  ( 

1,275  ( 


1,365  ( 
4  795  ( 
4,995  ( 
1,205  I 


650  00 

100  00 

8.360  00 


RECAPITULATION. 


Number 

of 
arrests 

Fines  and 
forfeitures 
imposed 

Jail 

sentences 

(days) 

905 
704 

■   $26,476  00 
23,145  00 

1,322 

Game  cases  1924-1925                                     -                 

1,477 

Totals  1924-1925                                    -            

1,609 

870 
728 

$49,621  00 

$31,425  00 
23.409  00 

2,799 

Fish  cases  1925-1926                                            

1.120 

1,174 

Totals.  1925-1926 

1,598 

1,609 
1.598 

$54  834  00 

$49,621  00 
54.834  00 

2,294 

Recapitulation — 

2,799 

1925-1926 

2.294 

3.207 

$104,455  00 

5,093 

TWENTY-NINTH    BIENNIAIj    REPOHT. 
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TOTAL  ARRESTS  FOR  A  PERIOD  OF  TWENTY-FOUR  YEARS. 

1903-1904 

1904-1906 - 

1906-1908 - 

1908-1910. 

1910-1912... 

1912-1914 

1914-1916 

1916-1918 - 

1918-1920 

1920-1922 

1922-1924 

1924-1926 


2,258 
2.715 
3,207 


SEIZURES  OF  FISH.  GAME  AND  ILLEGALLY  USED  FISHING  APPARATUS. 


July  1.  1924.  to 
June  30.  1925 

July  1,  1925,  to 
June  30,  1926 

Total 

1.062 
40 
4 
3 

1,933 
192 

i 
1 

273 
75 
10 
108 
62 
3 
56 
3,956  pounds 

2  995 

232 

9 

8 

1 

25 
177 
7 
90 
9 
61 

1,596  pounds 
4 
4 

298 

252 

17 

Quail-                                                               -             

198 

71 

64 

81 

4 

11 
I 

15 

1 

12  pounds 
40  pounds 
7 
15 

17 
93 

10  pounds 
1 
14 
1,284 
5 
65 
2,929  pounds 

340 

13  866  pounds 

204  pounds 

15,002  pounds 

132  pounds 

24 

108 

11 
3 

924 
31 
39 
19,841  pounds 

3,310  pounds 

12 

17 

2.108 

36 

104 

22,770  pounds 

Shad 

345 

17,176  pounds 

Catfish 

204  pounds 

3.930  pounds 
60  pounds 
15S  pounds 
2,347 

18,932  pounds 

192  pounds 

3,M9 
327  pounds 

6.129 

1,158 
105  pounds 
766  pounds 
100  pounds 
18 

5,996 

327  pounds 

6.347 
3,223 

12.476 

4,381 

3,521  pounds 
12  pounds 
20 
126 

4.287  pounds 

112  pounds 

Nets 

38 

126 

ondemnation  in  superior  courts,  is  destroyed  or  sold  by  tlie  board  in  accord- 
i  game  is  donated  to  charitable  and  public  institutions. 
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FISH    AXD    GAME    COMMISSION*. 
SUMMARY  OF  FISH  DISTRIBUTION.  SEASON  1924-1925. 


Hatchery 

Rainbow 

Loch  Leven 

Steelbead 

Eastern 
Brook 

German 
Brown 

Large  Lake 

Cutthroat 

1.640,000 

130,000 
1.359.462 
1.844.722 

888.000 
1.322.200 
3.783.620 

235.000 
7.806.001 

745.000 
3.o5«.0O0 
1.600.000 

1,295,000 

Clear  Creek 

Domingo  Springs 

Fall  Creek- 

253,000 

201.300 

l«r.406 
108,920 

1.582,700 
200.000 
442.900 
85.000 

1.047.000 

Mount  Shasta 

I0.322.30i 

5.933,508 

3,614.000 

180,000 

1.303,000 

110,000 

240.000 

639,000 

663,000 

North  Creek. 

Tahoe                           '       1157  500 

727.500 

ri-ii>h 

346.365 
337.500 

835,400 
439.300 

Wawona 

Total? 

26.771.373 

11.236.504 

5.926.900 

6.799.808 

3.614.000 

2,540.820 

400.000 

SUMMARY  OF  FISH  DISTRIBUTION.  SEASON  1924-1925— Continued. 


Hatchers- 

Black 
Spotted 

Mackinaw 

SaUnon 

Golden 

Crappie 

Sun fish 

Clear  Creek. 

Fall  Creek 

7.336,000 

198,200 
200,000 

498,150 

100,000 

75,000 

6.103,000 

304.000 

838,000 

320,000 

Tihoe.. 

rvi.li 

60 

35 

Totals 

1.322.200 

73  000 

14  ij>7  ^5a 

838.000 

60 

.« 

RECAPITULATION,  SEASON  1924-1925. 
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FISH  DISTRIBUTION  BY  COUNTIES.  SEASON  1925. 
Mount  Shasta  Hatchery. 


County 

Rainbow 

Loch 
Leven 

Eastern 
Brook 

German 
Brown 

Cutthroat 

Large 
Lake 

Salmon 

Brown 
Spotted 

45.000 
15.000 
110,000 
224,000 
235.000 
95.000 
45,000 
175.000 
310,000 
32,000 
225  000 
65,000 
10,000 
85.000 
20.000 
110.000 
83.000 
60.000 
425.000 
85,000 
302.500 
192.000 
86,000 

25,000 
290,000 
301.000 
110,000 

70,000 

25.000 
70,000 

186,000 
25,000 
35,000 
75,000 

274.000 

250.000 
27.000 

100,000 

104,000 
100,000 

134,000 

Colusa 

Del  Norte. 

90,000 

40,000 

El  Dorado 

420.000 
365.000 
32,000 
175.000 
130.000 

65,000 
75.000 

Glenn 

Lake 

100,000 

8,000 
100,000 

100  000 

100,000 
75,000 
101,000 
119,000 

50,000 

Marin 

130,000 
50,000 

100,000 

80,000 
35,000 
595,000 
202,000 
159,000 

25,000 

33,000 

190,000 

5,000 

Napa. 

275,000 
195.000 
106,000 

Plnm«.. 

200,000 

60,000 
75,000 
30,000 

135,000 

10,000 

20,000 
7.500 

32,000 
140,000 

20,000 
517,500 

10,000 

30,000 

Santa  Clara... 

20.000 
245,500 

10.000 
540,000 

Shasta.. 

250,000 
35,000 
569,000 
100.000 
5.000 
118.000 
180.000 
549,000 

50,000 

Siskiyou  .. 

140,000 

ibo.ooo 

3,042,000 

157,000 
195.000 
255,000 

8,000 
120,000 
195.000 

22,000 

362,000 
15,000 

Yolo 

Totals. 

4,622,000 

5.355,000 

3,001,000 

1,780.000 

100,000 

90,000 

3,082.000 

100,000 

Fall  Creek  Hatchery. 


County 

Rainbow 

Salmon 

635,000 

5,249,000 

Mount  Whitney  Hatchery. 


County 

Rainbow 

Loch  Leven 

Steelhcad 

Eastern 
Brook 

Brown 
Spotted 

Golden 

100  000 
444.000 
286,500 
921.000 
157,000 
70,000 
117,500 
446.000 
147,500 

.50,000 
170,000 

30,000 
140,000 

15,000 

Inyo 

222,000 
12,500 
35,000 
10,000 

136,000 

36,000 

120,000 

Mono  °          .            ... 

152,000 
51.000 

268,000 

306,000 

120  000 
20,000 
180,000 

Tulare       . 

25.000 
7.500 

10.000 
2.000 

Totals 

2,689,500 

312,000 

725,000 

351,000 

304,000 

426.000 
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FISH    AXD    GAME   COMMISSION. 
Rush  Creek  Hatchery. 


Blsck 
County-  ^P?*!?^ 

Mono ^^«™ 


Fort  Seward  Hatchery. 

County 

Rainbow 

Stedhead 

Black 
Spatud 

Salmon 

Cutthroat 

2.246.260 
340.000 
100.000 

943.610 
285.000 

200.000 

249.780 

10.000 

Totals 

2,S86.260 

1.208.610 

200.000 

1 

249.780 

10.000 

Ukiah  Hatchery. 

County 

RainboT 

Stedhead 

30.000 
39.300 
80.000 

100.000 

331.000 

^nnnma 

280.000 

149.300 

711.000 

Countj-                                                                    1     Rainbow 

Large  lake 

255.000 
65.000 

600.000 
40.000 

23.000 

160,000 

20.000 

970  000 

203.000 

Talbc  Hatchery. 


Coonty 

Rainbow 

Steelbead 

lATge  Lake 

45.000 

20000 

£1  Dorado 

700.000 

85.666 

295.000 

Totals 

743.000 

85.000 

315.000 

County- 

Domingo  Springs  Hatchery 

Total _                 -_^ 

County — 

Clear  Creek  Hateheiy 

Shasta .       

Total 

County — 

Bear  Uke  Hatchery 

County — 
San  BeniardJDo 

North  Creek  Hattdiery. 

Raintjow 
233.000 
270.627 
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Brookdale  Hatchery. 
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County 

Rainbow 

Stcelbead 

75.000 

75,000 

100,000 

SantaCruz.          _.            ,     _.     ...          ..     ...       .        

75,000 

520,000 

150,000 

695,000 

Feather  River  Hatchery. 


County 

Rainbow 

Loch  Leven 

Eastern 
Brook 

Blaclt 
Spotted 

14,000 
406.400 
285,000 

56,000 

6,000 
126,300 
30,000 
39,000 

130.000 
80,000 
45,000 

128,200 

Sierra....                      .             .              .  .     .. 

70,000 

Yuba 

761,400 

255,000 

201,300 

198,200 

Wawona  Hatchery. 


County 

Rainbow 

Steelhead 

238,000 

239,000 

Kaweah  Hatchery. 
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FISH    AXD    GAME    COMMI5SIOX. 

FISH  DISTRIBUTION  BY  COUNTIES.  SEASON  1924. 
Mount  Shasta  Hatchery. 


CountT 

BainboT 

Loch 
Leren 

Sted- 
fcead 

Eastern 
Brook 

GermaD 
Brovn 

Cnt- 
tbxBt 

large 
Lake 

j^lmnw 

Macki- 

oaw 

AlDine 

10.000 
70.000 
145.000 
140.000 
M.OOO 
40.000 
ISO.OOO 
3S0.OOO 
180.000 
35.000 

59,000 
220.000 
155.000 
206.000 

60.000 

4.000 
30.000 
10.000 

6.000 
25.000 

"Ysiooo" 

150.000 
38.000 
30.000 
76.000 
235.000 
286.300 
50,000 

70.000 
173.000 

AiTwH^r 

g 

300,000 

r<jn»> 

.      .         

90.000 

40000     

El  Dorado 

470.000 
415.000 
150.000 
100.000 

59.000 
20.000 

8000 

rs.ooo 

130.000 

IsAt. 

15.000 

fdo.ooo 

10.000 

Madera 

65.000 
10.000 
86.000 
43,000 
25.000 

200.000 
30.000 

250.000 
87  500 

135.000 
4 

125.000 
60.000 
180.000 
100.500 
100,000 

110.000 

10.000 

lOO.OOO 
82.500 
40,000 

34,000 

Modoc 

2.590 
30.000 

Mono 

S»p»-  — -    — 

115.000 
665.000 
152.500 
280.500 

4 

70.000 
75.000 
10.000 

'4«,566" 

183.000 

190.300 

.      8 

"imjain 

Nevada. 

4901000 

15.000 
20.000 
256,000 

30.000 
10.000 
5.000 

30.000 
190.000 

37.000 

497.000 

4.000 

30.000 

50.000 
100.000 
311.000 

25.000 

20.000 
125,000 

84.300 
310,000 

Sh«=» 

30.000 

330,000 

50.000 

103.000 

140.000       2,3S1,0«I  ,_     

|...   .... 

127.000 
195.000 

12,000 

13.000 

Tnhn. 

209.300 
25.000 

3ilo;oao 

130.000 

Ynla- 

Totals 

3  1S!,00* 

4.967.301 

,   442.500 

2.934.308 

L83»,000  1    140.000  j     90.000   3.021.000  i     73.000 

FaU  Creek  Hatcheiy. 

Coxmty 

Rainbow 

Salmon 

I 
253.000  ' 

2.307,000 

Mount  Whitney  Hatchery. 


Couniy 

RainboT 

LochLer^i 

Stedliead 

Easieni 
Bitx& 

Gddoi 

^ 

Fresno 

331000 
12.000 

213,000 
132.730 

161.000 
5-3.750 

120.000 
80.000 

106.000 

92.000 

32.000 
19.000 
20.000 
20.000 
S5.000 
30.000 
116.000 

71.000 

30,000 

Mono 

130.000 
50.000 
10.000 
45.000 

301.000 
10,000 

68.000 

80,000 

30.000 

laooo 

Totals 

866.300 

347.000 

322.000 

312.000 

412.000 

110.000 

Fort  Seward  Hatchery. 


CoTHirr 

Bainbow 

Steelhead 

Luge  Lake 

Cutthroat 

SalmoB 

Hmnbridi 

Mendocino 

76S.360 
'          129.000  ! 

261.090 
110.000 

108.920 

130.000 

198.370 
50.000 

Totals.... 

S97.360 

374.090 

108  920 

150.000 

248.370 

TWEXTY-NIXTH    BIENNIAL    REPORT. 
Ukiah  Hatchery. 


Ill 


County 

Rainbow 

Steelhead 

Lake                                                 

20.000 
86.863 
90.000 

50,000 

34.400 

40.000 

196.865 

124.400 

County 

Rainbow 

Large  Lake 

K\  ine 

20.000 
42.500 
25.000 
100,000 

150.000 

Nevada                                                              

37.500 

310.000 

25.000 

187.500 

522,500 

County— 

Domingo  Springs  Hatchery. 

Plumas                                                                                                            -       -       

Total     -                                                                                                                   

County — 

Clear  Creek  Hatchery. 

Rainbow 

1,163.095 

176,000 


Rainlww 
36.000 
620,520 


County — 

Bear  Lake  Hatchery. 

County- 

North  Creek  Station. 

County— 

Brookdale  Hatchery. 

Totals 

Feather  River  Hatchery. 


Steel  liead 
.50.000 
50.000 
.iUO.OOU 


County 

Rainbow 

Large  Lake 

Plumas 

245.800 
20,000 
295,000 

44,400 

Shasta..                                                                                                             

65,000 

Totals 

560.800 

109,400 

Wawona  Hatchery. 


County 

Rainbow 

Steelhead 

99.500 

200.300 
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FISH    AND    GAME    COMMISSION. 
Kaweah  Hatchery. 


County 

Rainbow 

Steelhead 

160,000 

180.000 

Fish  Transplantation 


Crappie  Suiifish 


LION  BOUNTIES. 
Statement  of  lion  bounties  paid  by  the  Fish  and  Game  Commission. 


County 

1907 

190S 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

Total 

1 

, 

1 

1 

1 
1 
1 
1 
2 
6 
4 
2 
1 
13 

3 

3 

11 
1 
3 

10 
7 
1 

13 
113 

5" 
4 

12" 
2 
3 
6 
67 

1 
2 
1 
3 
4 
1 
1 
6 
71 

2 

4 

"'% 
11 

8 

"i" 

42 

2 
3 
1 
1 

11 
9 
4 
4 

50 

2 
1 

"2 
4 

7 
2 

10 
14 

12 

2 

2 
.... 

23 
6 

41 

1 

1 
2 
4 
I 
1 
1 
46 

1 

2 
2 

35 

3 

1 
2 

.... 

3 
1 
3 

14 
6 
3 

16 

2 
3 
3 
1 
10 

2 
2 
8 
3 

10 

11 

20 

3 

2 
1 
3 
3 
22 

25 

9 
2 
1 

4 
1 

4 
1 
29 

5 

8 
4 
3 
8 

1 
6 

i 

19 

1 

'12' 

121 

2 

85 

48 

65 

10 

26 
1 
3 

15 

39 

647 

2 

1 

9 

io' 

1 
5 

1 
18 

1 
15 

1 
8 

~\f 

22 

21 

ii' 

16 

Kern.             _      .. 

8 

10 

12 

5 

17 
1 
5 

10 

??R 

1 

Lake.. 

2 

14 

11 
1 
1 
5 
3 

13 

13 

"i 

1 

6 
11 
1 
1 

9 
2 
2 

"% 
16 

10 

1 
.... 

1 
17 

24 

5 

8 

2 

11 

9 
1 
9 
1 
S 
22 

11 

"\i 
1 

4 
13 

1 

10 
2 
7 

21 

21 

12 

17 

198 

9 

7 
3 

4 
44 

5 
9 
9 
15 

S 
10 
2 

1 

1 
14 
7 

7 
2 
13 
15 

8 
5 
12 
18 

5 

5 
9 

3 

2 

83 

45 

2 
5 

6 
15 

1 

7 
22 

99 

15 

30 

1 

"2" 
23 

323 

4 

1 

1 

1 

30 

S 

2 
3 

"s" 

5 

6 

1 
12 

2 
7 

1 
16 

"17" 

14 

14 

11 

7 
1 

1 
1 
1 
3 

1 

3 
2 

12 

12 

19 

210 

Napa 

3 

Nevada 

1 

1 

1 
4 

"5" 

2 

"2 
2 
1 
4 

2 
2 

2 

8 

1 

2 

"Y 
1 
4 

3 
2 
2 

3 

9 

Placer. 

5 
2 
2 

3 

1 

4 

9 

13 

.... 

5 

64 

10 

3 

4 

5 
1 
1 
3 
5 

6 

8 

2 

2 

3 

50 

1 

1 
5 
3 

2 
2 
5 

1 
1 
5 

2 
2 
8 

11 
■3' 

3 
2 
1 

2 
1 
2 

2 
1 
1 
2 
10 

5 
.... 

1 
1 
3 

2 
5 
4 

2 
6 
4 

2 
2 
2 

2 
4 

3 
3 

1 

2 
4 
5 

1 

10 
6 

45 

52 

58 

2 

11 

5 

9 

1 
7 

4 

4 

5 

7 

3 

9 

3 

6 

9 

12 

13 

10 

8 

5 

133 

1 

' 

24 

4 

3 

5 

1 

11 

1 

4 

1 

4 
1 

6 
4 

3 

2 

6 
3 

19 
2 
1 

30 

5 
2 

15 
4 

26 

1 

13 
11 

2 
16 

11 
4 

5 
3 

174 

Santa  Clara. 

44 

1 
31 

4 

Shasta.... 

1 

25 
1 
31 

32 

29 

28 
3 

25 
4 

22 
2 
22 

1 

9 

7 

10 

11 

26 

8 

8 

37 

16 

17 

363 

6 

1 

35 
2 
2 

45 
4 

25 
1 
1 

31 

2 

9 
.... 

9 

1 

7 
4 
3 

1 
2 

1 

.... 

1 

1 

3 
14 
17 
12 

2 

1 

2 
2 

9 
.... 

14 
1 

5 

6 

3 

280 

25 

3 

13 

Sutter 

1 
22 
15 
5 
4 
2 

2 

Tehama 

Trinity.. 

3 

31 
86 
6 
6 
1 
1 

19 
34 

8 
10 

6 

25 
32 
11 
5 
4 

10 
22 
4 
2 
6 
2 

27 

1 

5 
13 
10 
2 
1 

4 
4 
8 
7 
7 

1 
3 
8 
11 
1 

3 
2 
4 
6 
8 

6 
12 
11 
9 
2 

17 
13 
23 
4 
8 

18 
21 
17 
15 
4 

14 
19 
22 
13 
1 

4 
11 
15 
11 
8 
1 

14 
16 
45 

4 
15 

1 

2 
15 

9 

1 
15 

4 

228 
355 

Tulare 

123 

Yuba 

10 

Totals . 

37 

482 

361 

333 

233 

275 

260 

204 

162 

179 

188 

214 

52 
48 

243 

58 
42 

219 

52 
48 

256 

52 
48 

299 

46 
54 

225 

52 
48 

285 

47 
53 

225 

48 
52 

4,680 
51 

Male  lions,  per  cent- 

Female  1  ions,  per  cent 

49 

1 
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REPORT  ON  CATCH  OF  FUR-BEARING  MAMMALS. 


?  Issued  fur  the  Season 


Species 

Number 

Price 
average 

Estimated 
value 

18,811 

7.132 

5.379 

5,212 

3,527 

2,180 

2,022 

1,987 

1,493 

817 

704 

296 

231 

219 

147 

92 

44 

42 

29 

2 

SI. 265 
3.28 
1.852 
4.412 
2.24 
.476 
.463 
4.635 
2.018 
1.949 
10.677 
1.578 
.634 
.792 
8.50 
12.26 
36.784 
15.80 
18.583 
10.00 

$23,795  91 

23,392  96 

9,961  91 

22,995  34 

7,900  48 

1,037  68 

936  19 

9,209  75 

3,012  87 

1,592  33 

7,516  16 

467  09 

146  45 

173  45 

1,249  50 

1,127  92 

1,618  50 

\fniintjtin  f  irtn 

663  60 

538  90 

50,336 

$117,356  99 

ESTIMATED  VALUE  OF  CALIFORNIA  PELTS,  1924-1925. 


Si)«cie3 

Estimated 
number 

Average 

price  per 

skin 

Estimated 
value 

Skunk                                                                     -  -        

29,092 

11,006 

8,301 

8,043 

5,443 

3,364 

3,120 

3,066 

2,304 

1.261 

1,086 

457 

356 

338 

227 

142 

68 

65 

45 

3 

$1,265 
3.28 
1.852 
4.412 
2.24 
.476 
.463 
4.635 
2.018 
1.949 
10.677 
1.578 
.634 
.792 
8.50 
12.26 
36.784 
15.80 
18.583 
10.00 

$36,721  65 

36,099  88 

15,373  45 

35,485  72 

Wildcat                                                                            - 

12,192  32 

1,601  26 

1,444  56 

14,310  91 

4,649  47 

2,457  69 

11,599  70 

720  15 

225  70 

Weasel 

267  70 

1,929  50 

1,740  92 

2,501  31 

1,027  00 

836  24 

30  00 

77,7M 

$181,115  13 

The  above  is  an  estimate  based  on  reports  furnished  by  &4.8  per  cent  of  the  trappers  to  whom  licenses  \ 
for  the  season  1924-1925. 

Number  of  trapping  licenses  issued,  1924-1925... -__ 

Number  of  trappers  reporting 
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FISH   AXD    GAME   COMMISSION. 


CANNED,  CURED  AND  MANUFACTURED  RSHERY  PRODUCTS  OF  CALIFORNIA  FOR  THE  YEAR  1924, 

'.Compiled  by  tbe  Dep^tment  of  Commercial  Fisheries.  Fi?h  and  Game  Commi5?ion  of  Califomia."! 
Canned. 


Species  of  fish 

Site  of  cans 

NOTthern 
Calif (Hnia 
district 

Mtmterer 
district 

San  Pedro 
d^tnct 

San  Diego 
district 

Total 

14h.. 

Oua 

Cata 
2,928 

Obm 

Cmu 

Com 
2,928 

Uhi 

35386 

211,440 

32.088 

41 

25 

4,764 

7.231 

30.109 

5,229 

15,847 
79,299 
11,812 

51,133 

lylh. 

290.739 

V-lb. 

43,900 

&IKfii.nrf  AqV*. 

14b. 

41 

Rnni» 

14b.. 

25 

327 

5.091 

a-Sb. 

7331 

1 

30.109 

14b.  oraL 

5.2i9 

Mbiflat 

»^b.flat 

HhLoraL 

'4,456 

11,788 

4,436 

11,788 

631,286 
488 

16,162 

466 

5.788 

693.133 

12.135 

1,336,554 

14h  till 

488 

'-i4b.ovaL 

S33 
2.339 
33,297 

16.685 

315 
3,976 
17,8M 

3.340 

63.061 

J-i4b. 

17.864 

I4b.tall 

H-lb.  oval 

H4b.. 

1.348 
885 

1J48 

Xws" 

883 

3.995 

14b.  flat 

U4b.flat 

14b...         

231 
1,281 

251 

1.281 

2.697 
2S.671 
12,833 

5,433 

62 

31.401 

;2.i55 

1.807 

14.904 

6.180 

2.630 

31,250 

16.170 

1.6S6 

9.368 

725 

803 

4,763 

2,180 

8,940 

101 

45S 
6.916 
1,394 

3,153 

,'r4b -... 

■;4b.. 

35.587 
14327 

6,433 

1  "" 

62 

:  ^■■, 

982 

8,003 

30 

21 

61 

1.401 

4.922 

507 

32.3S3 

■     ]'' 

30,160 

Tana,  Wnenn 

14b.. 

U4bL 

1,837 
14.925 

U4W 

6.241 

14h.. 

4.031 

\Hb. 

36.172 

H-n>. 

16.677 

14b 

1.686 

i^b. 

9.368 

W4b 

723 

14b. 

430 
2,092 

784 
1,284 

1.222 

i*4b. 

6.853 

TdlowtML 

14h..         

2,964 

V^b. 

10,224 

H-&. 

101 

Totals 

19,909 

661.113 

1947.459 

204.874 

2,133,3K 

TWENTY-NINTH    BIENNIAL    REPORT. 
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Salted,  Smoked  and  Dried,  1924. 


Species  of  fish 

Size  or  quantity 

Northern 
California 
district 

Monterey 

Bay 
district 

San  Pedro 
district 

San  Diego 
district 

Total 

42,952 

42,952 

22,407 

22,407 

14,450 

14,450 

200-lb.  barrel- . 

95 

95 

1,495 

1,495 

Sablefish  (smoked) 

Pounds 

50-lb.  boxes 

288,842 

288,842 

12,000 
4.000 
1,500 

9,985 

21.985 

4,000 

1,500 

Salmon  (mild  cured).  _ 

Tierces 

3,910 

152.393 

33 

3,910 

Pounds 

200-lb.  barrel- -- 

152,393 

35 

625 
12.500 

623 

9,000 
31,901 
3,885 

21,500 

Sea  bass,  black  (dried) 

31,901 

3,885 

162 

162 

1,113,034 

1,113,034 

Tuna  (dried) 

3,216 

3,216 

4,772 

4,772 

111,710 

111,716 

Mixed  fish  (dried) 

136,996 

136,996 

Miscellaneous 

Data. 

236 

6,043 

1.215..347 

$3,296,815 

1,099 

15 

$1,453,033 

236 

Fish  meal.  Tons 

Fish  oil,  Gallons 

Estimated  value  of  pack 

556 

24,949 

$1,168,606 

624 

28 

Sl.058,084 

7.726 

1,059,001 

$8,454,380 

2,271 

20 

$3,664,407 

1,001 

51,425 

$2,066,065 

1,201 

9 

$1,421,623 

15,328 

2,350,722 

$14,985,866 

5,195 

57,597,147 

llfi 


FISH    AND    GAME    COMMISSION. 


CANNED,  CURED  AND  MANUFACTURED  FISHERY  PRODUCTS  OF  CALIFORNIA  FOR  THE  YEAR  1925. 

(Compiled  by  llie  Deirarlm.^iit  of  (Vjmmorcial  Fisheries,  Fish  and  Game  Commission  of  California.) 

Canned. 


Species  of  fish 

Size  of  cans 

Northern 
California 
district 

Monterey 
district 

San  Pedro 
district 

San  Diego 
district 

Total 

1-lb.. 

Coses 

Cases 
2,954 

Cases 

Coses 

Cases 
2  954 

1-lb 

43,709 
277,331 
37,900 

10,984 

77,126 

6,863 

13 

21 

54,693 

ij-lb. 

354  457 

W-lb.- 

44,763 

1-lb. 

13 

H-lb..     . 

21 

i-lb. 

79 
5,791 
2,248 
38,682 

79 

iflb. 

570 

6  361 

14-lb .... 

2,248 

1-lb.  tall 

38  682 

1-lb.  flat 

'2-lb.  flat 

!2-lb.  tall 

!  2-lb.  tall 

1-lb.  oval  . 

4.427 

lo..^ 

4,512 

416 

4.427 

15,304 

4,512 

416 

737,743 
39,224 
1,899 

920,191 

29,846 

185 

3,354 

1,687,780 

29,409 

482 
2,203 

5,735 

14-lb.  tall 

2,203 

5,996 

22,656 

28,652 

Shad 

1-lb.  tall 

i-^-lb.  oval 

H-lb. 

6.5C4 
2,160 

6,564 

Shad  roe 

2,160 

17,949 

17,949 

4-lb._ 

315 
33,010 
26,115 

315 

li-lb. 

1,597 
207 

7,842 

34,607 

X-lb. 

26,322 

K-lb.  (100  to 

7,842 

Tuna,  bluefiu— .             

1-lb -  — 

2,719 
38,307 
4,721 
1,029 
9,456 
8.563 
92,875 
27,995 

2,719 

ii-lh. 

141 

38,448 

Ji-lb.. 

4.721 

1-lb 

■      1,029 

^^Ib. 

82 
5,682 
46,673 
37.620 

338 
1,334 
14.040 
2,424 
8,897 
58.904 
11,774 
204 
1,616 

9,538 

Mb 

14,245 

"-f-lb. 

139,548 

M-lb.-          -     - 

65,615 

M-lb.  (100  to 

338 

Tuna,  unclassified 

i-ib..T.'::;::: 

!-2-lb. 

5,060 
33,097 
3,714 
4,298 
70,150 
21.438 
1,379 
8,530 

6,394 
47,137 

K-lb. 

6,138 

Wb. 

13,195 

}^-lb. 

129,054 

^-Ib. 

33,212 

Yellowtail 

1-lb. 

1,583 

H-lb.- 

10,046 

33,383 

795,765 

1,721,387 

350,893 

2,901,428 
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Salted,  Smoked  and  Dried,  1925. 


Species  of  fish 

Size  or  quantity 

Northern 
California 
district 

Monterey 

Bay 
district 

San  Pedro 
district 

San  Diego 

district 

Total 

50  count  boi 

2,385 

2  385 

693 

Sablefish  (smoked) 

Pounds 

179,740 

179  740 

4,978 
408 

1.345 
139 

4,978 
408 

20-lb.  tins 

1,345 

Tierces 

3,204 
2,500 

3  343 

Pounds 

ij-lb.  jars(24  to 

2,500 

800 
10 

800 

(salted) 

Shad  (mild  cured) 

194 
34,515 

194 

Shrimps  (dried) 

Pounds 

34.515 

Squid  (dried) 

238 

238 

Mixed  fish  (dried) 

Pounds 

143.869 

121,5.32 
84,655 

(hard  sal  ted) 

Miscellaneous 

Qata. 

258 

6,415 

1.218,993 

$4,216,167 

1,344 

$1,709,633 

15 

258 

690 

27.568 

51,013,646 

526 

$1,291,690 

31 

13,023 

1,715,633 

$11,486,659 

2.657 

$4,223,232 

19 

2.808 

187,847 

$2,743,960 

1,288 

$1,439,814 

10 

3  150  041 

5,815 

$8,664,369 

75 
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Total  Mexican 
brought  into 
California 
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FISH   A>T>   GAJIE   COiQDESIOX. 


REPORT  ON  FISH  CANNERIES. 

X.  B.  SCOFIELD, 

In  Charge  Department  of  Comntfrcial  FishtrUs. 
Fish  and  Game  Commission. 

SiB:  I  b^  to  submit  herewith  a  report  on  cannery  activities  for  the 
nast  sardine  season  in  California  extending  from  June  1.  1925.  to  May 
31. 1926. 

The  first  canning  operations  were  started  at  Monterey  in  June,  1925, 
and  the  last  cannery  closed  down  in  April.  1926. 

Canning  operations  were  started  in  the  San  Pedro  District  in  October. 
1925.  and  extended  to  April.  1926.  although  most  of  the  plants  closed 
down  in  both  Monterey  and  San  Pedro  in  ilareh.  In  San  Diego  the 
plants  started  in  January  and  ran  through  to  April  1.  1926.  No  fish 
was  received  in  April  but  a  small  quantity  was  received  by  some  of  the 
plants  during  May. 

The  followinff  table  shows  the  activities  at  the  various  canning  centers : 


CANNERY.  nSH  FLOUR  AND  EDIBLE  OIL  PLANT  PRODUCTION. 
Seasan  Jok  1. 192S,  to  May  31, 1926. 


VKtcict 

1-Ib.anl 
pertoB 

TceeS^ 

lasedfcr 

Kdfor 

nalaad 

floK 

Ton 
ifid 

C5«5 

Hb.  0-=^ 
jocksi 

Mostam-.. 

13.6 
1«.3 
16 
IC 

69.0U 

61.993 

S^14 

318 

«.387 

«493 

3.910 

IM 

19J32             16l19J 

I^Sm             16.613 

IJ74               1.312 

54  >                 &i 

937014 

6C.074 

N'orlkaaOdifoi^ . 

Totab.  all&triclE 

Dedaet  fi^  used  for  otks  psixa 

15.9 

latttfs 

8.317 

101/913  1          33.960 
Add  odn  SK^  Mb.  onfe 

JM13 

I.?T3.473 
65.382 

FiA  ceed  bf  assise  daafe_ 

13J18 

EqaiItobitaIcxs£,I-Ib.onIs 

■2.0iO.%S7 

Desnc! 

1   "~jrT^        <o  eases 
1      P"*^      1  -M  1-lb.arafc 

1 

Uol. 

Baiaoper 
vm,mal 

ffikms 

qO  Der  -c^ 

acdst 

Tociot 

fcr  other 
psTfcees 

\IwacT 

37  »ao  1         S.%6 
16.492  1           I6.K1 
1S.373  i           13.0« 

»U93 

3.9S2 

4«7 

20 

.7 
5 

5-5 
5.5 

L11Q.983 
638.817 
43.995 

2,639 

30.8 
22.4 
17 
21.1 

S«E  I&go'IIIIIIII_IIII 

'1.7?- 

•27U 

Tool  all  <&Snes.  .  . 

70.085             65.3e 

12wS12 

5.3 

1.816.424 

26.6 

8.247 

-  3S3  c«o£  ^1  &ieff  irodaced,  not  iadoded  ia  seal  ptDdactioB. 

'  39^  sooe  sed  fcr  ^dag  psrinees;  4,468  toas  Gsed  for  BSBBfaetSDe 

>  1.729  loss  iBed  far  wwarffitc'i'Fipg  edOile  afl. 
'  370  lose  iE^  for  — >*^w^wiiiM^jj.  ediUe  dL 


€^  ioor:  MSS  toos  iBod  for  nunibrtvne 


TWENTY-NINTH    BIENNIAL    REPORT. 


123 


It  is  useless  to  comment  on  this  table  as  a  close  study  of  it  will  show 
that  the  canneries  located  at  each  of  the  canning  centers  have  produced 
over  the  requirements  of  General  Order  No.  1  of  15  cases  of  one-pound 
oval  cans  or  equivalent  number  of  cases  of  other  size  cans  from  each 
ton  of  fish  received. 

The  meal  ratio  is  based  on  the  number  of  tons  of  offal  and  whole  fish 
required  to  produce  one  ton  of  meal. 

There  seems  to  be  considerable  difference  in  the  amount  of  meal  and 
oil  produced  from  a  ton  of  fish  and  offal  in  various  plants  as  will  be 
shown  in  the  following  table  of  operations  of  each  plant.  There  is 
also  shinvn  in  this  table  the  number  of  case.s  of  one-pound  oval  cans  or 
the  equivalent  thereof  produced  from  each  ton  of  fish  received. 


TABLE  OF  CASE 

PRODUCTION. 

RATIO  OF  MEAL  AND  OIL  PRODUCTION. 

Name  of  plant 

Location 

Kind  of  plant 

Number  of 
cases  1-lb. 
oval  cans 
per  ton 

Ratio  per 
ton  of  meal 

Gallons  of 

oil  per  ton 

of  offal 

and  fish 

F.  E.  Booth  Company 

Bayside  Fish  Flour  Company 

F.  E-  Booth  Company 

Carmel  Canning  Company 

Pittsburg 

Monterey 

Monterey 

Monterey _ 

Monterey 

Monterey 

Monterey 

Monterey 

Monterey 

Monterey 

Monterey 

Wilmington 

East  San  Pedro  - 
East  San  Pedro - 

San  Pedro 

Long  Beach 

East  San  Pedro . 
East  San  Pedro. 
East  San  Pedro. 

East  San  Pedro. 
East  San  Pedro. 

Wilmington 

Wilmington 

East  San  Pedro. 
Ostend 

Cannerj- 

Fish  flour 

16 

5.5 
6.4 
5 

5.3 
5.1 
6.1 
6.9 
4.4 
5.4 
5.4 
5 

5.1 
6.3 
3.2 
4.6 
Scrap  sold 
4.6 
5.6 
6 

5.6 
5 

4.2 
5.8 
5.1 
5.3 

4.6 
5.4 
5.5 
Sold 
7.4 
5 

5.7 
5.6 

24.1 
29.9 

Cannery 

Cannery 

16.4 

15.9 

1.5.4 

14.7 

15.7 

14 

15.8 

32.5 
36.2 
33.3 

21  6 

California  Packing  Corporation... 
San  Xavier  Packing  Company 

Cannery 

Cannery  and  salting. 

22.3 
37.8 

Haiiser  Packing  Company 

Edible  oil    . 

32  5 

14.9 
17.9 
15.2 
18 

9.6 
15.6 
16.9 
11.1 

8.6 

15 

16.5 

15.2 

16.2 

16.8 

34 

24 

22.5 

28  8 

29  8 

22.4 

Los  Angeles  Sea  Food  Company.. . 

14.2 

.02 

Southern  California  Fish  Corpora- 

23  5 

Seacoast  Packing  Company 

Stafford  Packing  Company 

Toyo  Fisheries  Company,  Inc 

21  2 

18 

20  7 

Globe  Oil  Mills 

Edible  oil 

19 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

.San  Diego 

San  Diego 

San  Diego 

15.7 
14.9 
15.2 
20.7 
12.3 
12.3 
17.3 

25 

22.4 

22.4 

10.7 

18.8 

16.2 

Edible  oil 

20  4 
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For  quick  i-eference  and  comparison  of  activities  in  the  ]\Ionterey, 
San  Pedro  and  San  Diego  districts  a  chart  is  attached  hereto  showing 
receipts  of  fish,  number  of  eases  packed  on  the  basis  of  one-pound  oval 
cans,  number  of  tons  of  meal,  and  gallons  of  oil  produced. 


K£C£IP  TS 

33/6  TKie  rs 
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'*•<"?    O^HF 

1                             ^392.   cues 

BASIS 

1  IS  OtMLS 

SA,v    VEDKo 

SAn   T>iecn 

^"                    1                              1                               i                                  \79/3»    CfiBi 

mEAl. 

loeo                    «««>o                     iopo                             1 

KOR    CALIP 

^^^ 

_ L_ 

PHo-Ducriou- 

^^^ 

^^^^^'j                              SSblTcs    1 

SAn  I>l0a,o 

■ 

tb-l  7-o/vS 

UMOOO                 Sooooo 

OIL 
PnoDilcTioit 

A/cn   afll-lF 

' 

^^ 

T.b%9    G-".i 

/v\o/v-r£»fr 

■^ — 

JA.  ^.F^c, 

■         1 

\f3i9S   «*l-i 

Graphic  comparison  of  Fish  Receipts,  Pack,  Meal  and  Oil  PrcKluction.     California 
Sardine   Season,   192.5-1926. 

This  report  does  not  cover  the  operations  of  the  ilonterey  Fish 
Products  Plant  which  took  sardines  in  their  reduction  plant  at  ilonterey 
during  the  early  part  of  the  season  in  violation  of  the  Fish  Reduc- 
tion Act  and  were  later  closed  for  three  months  by  a  court  order. 

Respectfully  submitted. 

S.  H.  D.VDO, 
Assistant,  Department  of  Commercial  Fisheries. 

San  Francisco,  July  16,  1926. 
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STATEMENT  OF  EXPENDITURES  FOR  THE  PERIOD  JULY  1,  1924,  TO  JUNE  30,  1925, 
OF  THE  SEVENTY-SIXTH  FISCAL  YEAR. 


Materials 

and 
supplies 

Salaries 
and 
wages 

Service 

and 
expense 

Property 

and 
equipment 

Total 

Administration — 

$946  59 
5,528  61 

$946  59 

1440  86 

8,415  40 

301  20 

$17,099  09 

$491  54 

23,560  10 

8,415  40 

5,903  89 

1,293  90 
4,452  22 

138  58 

7,637  57 

4,452  22 

$9,157  46 

$1,016  51 

5,281  76 

2,200  01 

563  93 

10,753  02 

$23,002  98 

$9,535  45 
17,288  97 
15,648  81 
5,948  70 
14,793  95 

$12,221  32 

$3,435  98 
4,561  48 
3,989  47 
202  09 
1,202  01 

$630  12 

$6  75 
130  23 
751  58 

$45,011  88 

Commercial  Fish  Culture  and  Conservation- 

$13,994  69 

27.262  44 

22,589  87 

6,714  72 

Propagation  and  distribution  of  salmon 

535  15 

27,284  13 

Total  commercial  fish  culture  and  coiiaer- 

519,815  23 

$100  74 

230  52 

152  75 

36,206  55 

$63,215  88 

$10,260  32 
2,365  32 

$13,391  03 

S2,818  68 
861  47 

$1,423  71 

$78  53 
805  41 

$97,845  85 

Sporting  Fish  Culture- 

$13,258  27 

4,262  72 

152  75 

Propagation  and  distribution  of  trout 

60,042  69 

11,578  78 

13,597  20 

121,425  22 

$36,690  56 

$72,668  33 

$15,258  93 

$66  57 
93,104  07 

$14,481  14 

$139,098  96 

Patrol  and  Law  Enforcement — 

$66  57 

$2,558  4,6 

$141,011  35 

$1,162  35 

237,836  23 

Total  patrol  and  law  enforcement 

Fish  and  Game  Conservation — 

$2,558  46 
$1,812  30 

$141,011  35 
$1,708  99 

$93,170  64 

$4,955  46 

16  69 

870  77 

6,100  00 

2,079  57 

$1,162  35 

$237,902  80 
$8,476  75 

16  69 

1,500  00 

2,370  77 

6.100  00 

298  33 

1,006  00 

3,383  90 

$2,110  63 

$4,214  99 

$14,022  49 

$47,297  40 
16  66 

$20,348  11 

$47,297  40 

Tahoe  campgrounds 

$118  20 

$602  DO 

736  86 

$70,450  54 

$304,716  53 

$195,378  47 

$17,697  32 

$588,241  86 

$1,062  80 

126 


FISH    AND    GAME    COMMISSION. 


STATEMENT  OF  EXPENDITURES  FOR  THE  PERIOD  JULY  1,  1925,  TO  JUNE  3J,  1926. 
OF  THE  SEVENTY-SEVENTH   FISCAL  YEAR. 


Materials 

and 
supplies 

Salaries 
and 
wages 

Service 

and 
expense 

Property 

and 
equipment 

Total 

.\dnunistratioii — 

$3  37 
104  54 
760  26 

$191  39 
1,652  64 
1.885  44 
9,336  96 

$80  05 

349  95 

3,231  42 

$274  81 

$10,047  97 
17,267  33 

12,155  10 

23,144  45 

9.336  96 

6.630  15 

6.630  15 

2.953  95 
1.281  63 
3,472  09 
131  35 
4.087  99 

2.953  95 

1.281  63 

3.472  09 

193  94 

1,775  88 

2.101  17 

4,087  99 

$7,692  26 

$3,256  93 

20  19 

3.458  65 

$27,315  30 

$4,223  95 
2,436  25 

$24,993  44 

$1,732  59 
373  72 

$5,437  30 

$909  20 
4  75 

$65,438  30 

Publicity  and  Research — 

$10,122  67 

2.834  91 

3,458  65 

$6,735  77 

$6,660  20 

$4,563  24 

132,888  91 

2,382  33 

4,510  00 

$2,106  31 

$603  75 
93.429  19 
856  24 
5  00 
420  34 
194  71 

839  72 
5.630  00 

$913  95 

$16,416  23 

Conservation  and  Protection — 
Patrol  and  law  enforcement: 

$5,166  99 

$1,470  47 

1.040  20 

53  73 

$590  75 
116  50 

228.379  32 

4.395  27 

4.568  73 

420  34 

440  60 

17  05 

652  36 

Protection: 

1,500  00 

2,3£9  72 

5.630  00 

Total  conservation  and  protection.. 

Commercial  Fisheries — 

$3,005  00 

$368  78 
376  90 

1.430  68 
670  48 

2,566  91 
800  00 

$145,844  48 

$5,203  32 
22.486  09 
16.035  89 
5.815  26 
2.422  26 

$101,978  95 

$815  43 

4.168  89 

2.845  21 

297  31 

495  36 

73  65 

$724  30 

$5  97 

66 

814  42 

99 

5.905  45 

$251,552  73 
$6,393  50 

27.032  54 

21.126  20 

6.784  04 

11,389  98 

873  65 

$6,213  75 
$8,535  76 

$51,962  82 
$3,736  89 

$8,695  85 
$3,384  89 

$6,727  49 

$3,865  56 
28,701  34 

$73,599  91 

Game  Propagation — 
Game  farm  maintenance  and  operation 

$19,523  III 
28.701  34 

$8,535  76 

$3,736  89 

$3,683  32 
9,037  73 
4  102  72 

$3,384  89 

$225  38 

1.610  23 

19  90 

$32,566  90 

$48,224  44 

Fish  Culture- 

$3,908  70 

$339  08 

111  38 

88  95 

62,595  51 

$870  23 
3  50 

11,757  27 

4,237  50 

88  95 

Hatcheries  maintenance  and  operation 

75,643  75 

8,357  22 

1,838  64 
9,587  97 
3,202  52 

148,435  12 
9.587  97 

1,047  79 

890  64 
836  60 

5,140  95 

836  60 

$64,082  71 

$92,467  52 

$11,939  97 
$48,791  10 

$15,502  86 

$183,993  06 

$48,791  10 

$96,265  25 

$327,987  21 

$201,890  51 

$61,872  80 

$688,015  77 
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Comparative  Balance  Sheets  at  Beginning  and  End  of  Each  of  the  Seventy-sixth  and  Seventy-seventh  Fiscal  Years. 


July  1,  11124 

.June  30,  1925 

June  30,  1926 

Debits 

$11,630  49 

67,327  79 

17.911  75 

209,345  47 

115  18 

71,670  00 

532,422  00 

292,967  00 

3,261  41 

320  13 

$24,044  19 
49,282  46 
57,189  08 
197,831  16 
22,175  91 
118,102  00 
679,845  00 
300,539  00 
4,262  52 
243  29 

$157,288  55 

43,550  17 

77,245  27 

253,769  69 

2  10 

66,508  00 

618,213  50 

303,869  00 

3,240  86 

203  27 

12,500  00 

259  45 

51,206,971  22 
$1,012  92 

$1,453,514  61 

$10,605  16 

102  00 

13,337  03 

49,282  46 

277.196  15 

118,102  00 

980,384  00 

4,262  52 

243  29 

$1,536,649  86 

Credits 

$10,669  10 

275  01 

10,617  57 
67,327  79 
227,372  40 
71,670  00 
825,339  00 
3,261  41 
320  13 

146,344  44 

43,550  17 

343,517  06 

66,508  00 

922,082  50 

3,240  86 

203  27 

259  45 

$1,206,971  22 

$1,453,514  61 

$1,536,649  86 

Comparative  Statement  of  Income  for  the  Fiscal  Years  1924-1925  and  1925-1926. 

Seventy- 
sixth 
fiscal  year, 
1924-1925 

Seventy- 
seventh 
fiscal  year, 
1925-1926 

License  sales — 

$179,846  00 

236,632  00 

43,450  00 

2,875  00 

1.195  00 

325  00 

65  00 

20  00 

$307,302  00 

2.35.610  00 

54.321  00 

3.700  00 

1,365  00 

377  50 

95  00 

Kelp                                                                                                          

20  00 

Total  license  sales..                                                             

$464,408  00 

$45,654  00 
105,100  79 

$602,790  50 

Other  income- 

$52,714  75 

83.200  15 

2  26 

5.998  89 
76  84 

5.022  53 

57  02 

210  43 

300  00 
1,895  09 
15  80 
345  00 
300  00 

2.762  27 

491  00 

10  00 

50  00 

Total  other  income.-                                                                      

$159,686  41 

$144,520  41 

$624,094  41 

MELONES  DAM  ON  STANISLAUS  RIVER. 


Completed  in  1926  by  Oakdale  and  South  San  Joaquin  1 
acre-feet-  A  typical  case  of  coordinated  irrigation  and  po 
tion  of  agricultural  storage  was  assisted  by  the  prospect  c 
of  by-product  hydro-electric  power. 

PLATE   I. 


igation  Districts.  Capacity  121,899 
»r  development  where  the  construc- 
income  to  be  derived  from  the  sale 
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1919.  President  of  State  Water  Commission,  January  3,  1918.  to  October  1, 
1919. 

Irving  M.4iTix.  Member  of  State  Water  Commission.  March  24,  191.").  to  Decem- 
ber 30.  1918. 

R.  L.  RiiiT.  Member  of  State  Water  Commission,  Jannarv  1.  1919  to  August  5, 
1919. 

A.  W.  Masox.  Member  of  State  Water  Commission.  August  'i.  1919.  to  Julv  29. 
1921. 

J.  L.  M.\TTnEWS.  Member  of  State  Water  Commission.  January  4.  1921.  to  Julv  29. 
1921. 

Chas.  H.  Lee.  Member  and  President  of  State  Water  Commission.  October  1,  1919, 
to  July  29.  1921.  and  Chief  of  Division  of  Water  Rights  July  29.  1921,  to 
November  30,  1921. 

Paul  Bailet,  Acting  Chief  of  Division  of  Water  Rights,  December  1,  1921,  to 
December  31,  1921. 

H.  A.  Kll-egel.  Chief  of  Division  of  Water  Rights.  December  31.  1921.  to 
January  31,  1924. 

Edward  Hyatt.  Jr..  Acting  Chief  and  Chief  of  Division  of  Water  Rights.  February  1. 
1924,  to  date. 
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REPORT  OF  DIVISION  OF  WATER  RIGHTS  OF 
STATE  DEPARTMENT  OF  PUBLIC  WORKS. 


NOVEMBER  1,  1926. 
CHAPTER    I. 

INTRODUCTION. 

The  following  report  contains  a  .summary  of  the  work  of  the  Division 
of  Water  Rights  of  the  Department  of  Public  Works  for  the  period 
September  1,  1924.  to  September  ].  1926,  excepting  the  financial  state- 
ment whicli  covers  the  seventy-sixth  and  seventy-seventh  fiscal  years — 
July  ],  1924,  to  June  :W,  1926,  inclusive. 

Water  Commission  Act. 

The  Division  of  Wjiter  Rights  is  the  successor  of  the  State  Water 
Commission  wliich  was  ci-eated  in  1914  by  tlie  adoption  at  tlie  general 
election  in  that  year  of  the  Water  Couunission  Act  (Chap.  586,  Stats. 
1913).  This  act  had  been  passed  liy  the  191.3  legislature  but  was 
restrained  from  operation  by  referendum.  The  Water  Commission 
came  within  the  reorganization  acts  of  1921  (Chaps.  602  and  607,  Stats. 
1921)  and  in  that  year  became  the  Water  Rights  Division  of  the 
Department  of  Public  Works.  This  administrative  regrouping  of 
offices  into  departments  did  not  amend  or  affect  tlie  duties  of  the  office 
but  transferred  those  duties  to  the  new  Division  and  Department,  the 
Water  Commission  Act  remaining  unchanged.  This  has  resulted  in 
some  confusion  as  to  the  proper  name  of  the  office,  it  being  referred 
to  both  as  the  Division  of  Water  Rights  and  as  the  State  Water  Com- 
mission, the  former  being  correct.  When  reference  is  found  in  this 
report  to  the  Water  Commission,  this  will  refer  to  the  organization 
prior  to  the  establishment  of  the  Department  the  date  of  which  was 
July  29.  1921. 

Previous    Reports. 

A  list  of  the  printed  puljlicatious  of  the  office  is  given  on  the  inside 
page  of  the  back  cover  of  this  volume,  which  accompanies  the  third 
biennial  report  of  the  Department  but  is  the  sixth  biennial  account  of 
the  activities  of  the  office  functioning  under  the  Water  Commission 
Act.  As  will  be  more  fully  brought  out  later  the  office  during  its 
twelve  years  of  existence  has  been  in  a  developmental  period  and  these 
five  previous  reports  trace  tlie  history  of  its  activities.  Explanations 
are  to  be  found  therein  of  the  act  and  the  rules  and  regulations,  previ- 
ous water  law  history  and  purpo.ses  of  the  office  as  well  as  complete 
and  accurate  statements  of  the  accomplishments  of  the  biennial  periods. 
In  this  report  the  effort  has  been  made  in  the  interests  of  brevity  to 
limit  the  presentations  to  activities  of  the  biennium  and  to  mattei-s 
not  covered  in  earlier  accounts,  and  to  make  free  reference  to  the  more 
detailed  eai'lier  discussions.  The  last  two  preceding  biennial  state- 
i>ient.s — those  of  1922  and  1924 — are  the  most  complete  and  instructive 
in  this  regard  and  will  be  referred  to  most  often.     It  will  be  necessary 
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tlierefore  for  the  student  of  water  law  administration  in  California, 
through  the  operations  of  the  Water  Commission  Act,  to  have  available 
several  or  all  of  these  reports,  most  of  which  are  still  publicly  available. 

Activity  in  Biennial  Period. 

The  activities  and  accomplishments  of  the  Division  in  the  past 
biennium  have  been  materially  greater  than  in  any  such  earlier  period. 
As  the  readily  available  water  resources  of  the  state  have  diminished 
the  demand  for  such  remaining  watei-s  has  steadily  increased.  It  is 
now  generally  admitted  that  California's  growth  is  limited  only  by 
her  water  supply  and  realization  is  here  that  such  water  supply  is  not 
unlimited.  Under  the  law  of  appropriation  the  inexpensive  and 
easily  developed  "natural  flow"  of  the  stream  is  taken  by  the  early 
comer  and  the  late  comer  must  resort  to  expensive  storage  of  winter 
floods  if,  indeed,  he  is  not  too  late  even  for  that.  The  i-ecent  cycle  of  dry 
years,  which  it  is  hoped  is  now  liistory,  has  accentuated  the  demand. 
These  facts,  together  with  the  general  prosperity  of  the  state,  further- 
ing the  greatest  known  agricultural,  hydro-electric  power  and  munici- 
pal projects,  have  focused  popular  attention  to  a  degree  not  before 
known  on  water  projects  and  water  matters  generally,  which  interest 
is  reflected  in  the  work  of  the  Division  of  Water  Right.s. 

Statutory   Functions. 

The  functions  of  the  office  may  be  In'oadly  grouped  under  four  heads 
as  follows : 

Supervision  of  new  rights  to  water. 

Adjudication  of  existing  rights. 

Distribution  of  water  to  those  entitled  to  the  use  thereof. 

•  leneral  investigation  of  streams  and  stream  systems. 

The  various  activities  of  the  office  under  each  of  these  headings  are 
outlined  in  the  succeeding  chapters  of  this  report. 

Development  of  Office. 

Over  sixty  years  of  water  troubles  and  litigation  led  up  to  the 
passage  of  the  Water  Commission  Act  in  1913.  The  gold  miners 
created  the  principle  of  "appropriation"  of  water  out  of  the  necessity 
of  the  time,  and  the  new  state  in  1850  adopted  the  common  law  of 
England  and  with  it  the  ripai'ian  doctrine.  Out  of  these  two  early 
actions  has  come  unfortunate  and  expensive  history.  This  history  has 
been  told  often  and  well  and  need  not  be  repeated  here.  The  opening 
paragraphs  of  Chapter  I  of  the  1924  report  of  the  Division  sum- 
marizes the  growth  of  court  law  and  its  inadequacy  and  Chapter  II 
of  the  same  report  under  the  title  of  "Historical  and  Legal  Review  of 
Water  Rights  in  California"  traces  the  legal  development  in  detail. 

The  Water  Commission  Act,  as  passed  in  1913,  was  intended  to  pi-o- 
vide  a  complete  code  for  the  administration  of  the  principle  of  appro- 
priation of  water  which  doctrine  prior  to  that  time  had  been  expressed 
in  an  entirely  inadequate  manner  by  a  few  sections  of  the  Civil  Code. 

When  the  Commission  organized  in  1915  to  put  the  act  into  effect, 
a  most  difficult  sil  nation  was  encountered  as  the  vears  of  litigation 
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BIG  CREEK    POWER  HOUSE    No.    3   OF   SOUTHERN    CALIFORNIA 
EDISON  COMPANY. 

This  is  one  o£  a  series  of  power  houses  now  in  process  of  construction  on  San  Joaquin 
River  by  which  the  waters  of  that  stream  and  its  tributaries  are  dropped  through  an 
approximate  total  head  of  6,000  feet  and  utilized  for  power  purposes  under  permits  from  the 
Division  of  Water  Rights. 

PtATE  4. 
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had  left  iu  their  wake  hundreds  of  Supreme  Court  decisions  on  water 
matters,  many  conflicting,  incomplete  or  obsolete  but  nevertheless  the 
law  of  the  state.  There  were  constitutional  questions  in  the  act  itself 
and  it  speedily  developed  that  for  several  reasons  amendments  were 
necessary.  From  191. 3  to  the  present  time  the  Commission  and  Division 
of  Water  Rights  have  been  slowly  but  definitely  progressing-  in  the 
working  out  of  procedure  and  precedent  for  the  legal  and  efficient  eon- 
duct  of  the  office.  For  a  few  years  especially  it  was  necessary  to  move 
slowly  through  the  mystic  legal  maze,  but  in  later  years  much  more 
rapid  progress  has  been  possible.  The  Water  Commission  Act  has  been 
amended  at  each  legislative  session  since  1915.  The  original  act  con- 
tained an  imperfect  adjudication  procedure  and  practically  nothing 
on  distribution.  Tliese  and  other  features  have  been  added,  the  statute 
being  thereby  improved  and  strengtliened. 

Precedent  in  procedure  and  experience  in  personnel  have  been  next 
iu  importance  to  proper  legal  foundation  in  aecomiilishing  greater 
results.  Difficult  cpiestions  once  satisfactorily  .settled  whether  by 
analysis,  court  decree  or  chance,  are  available  for  future  use  without 
repetition  of  effort,  and  tlie  training  of  an  exjierienced  staff  through 
several  years  work  in  the  office  itself  has  been  even  more  ini])ortant. 

Diagrammatic  Record  of  Accomplishments. 

Of  the  four  major  functions  there  is  one  which  lends  itself  readily 
to  grai)hieal  re])resentation.  This  is  the  supervision  of  new  rights  to 
water  which  .so  far  has  been  tlie  largest  of  the  four  duties.  The  colored 
chart  facing  page  9  sliows  yeai-  by  year  since  191.")  the  number  of  appli- 
cations for  water  received  and  the  number  acted  u|)on.  with  the  increase 
or  decrease  in  pending  ca.ses  represented  ajiproximately  by  the  yellow 
and  blue  areas.  On  the  lower  half  of  the  diagram  are  shown  the  annual 
expenditures  of  the  office  and  the  biennial  appropriations  made  by  the 
legislature.  While  the  expenses  cover  all  functions  and  the  upper 
chart  but  one.  the  increase  in  all  lines  of  endeavor  has  been  at  some- 
where near  the  same  rate,  so  that  an  apiu'oximately  correct  relation 
between  expenditures  and  output  is  shown. 

A  number  of  interesting  facts  in  the  history  of  the  office  are  brought 
out  by  the  diagram.  It  shows  that  for  the  years  191.5-1919  applica- 
tions were  received  at  a  rate  slightly  over  300  per  year  but  that  upon 
the  termination  of  the  great  war  and  the  subsequent  liberation  of  man 
])Ower  and  money  ])ower  that  the  rate  nearly  doubled  and  has  remained 
at  a  high  figure  since.  A  point  not  brought  out  by  the  chart  is  that 
while  the  number  of  ai)])lications  increased,  the  size  or  importance  per 
application  also  increased,  as  the  great  irrigation  and  power  projects 
now  under  construction  mainly  had  their  inception  soon  after  the  war. 

The  years  1919  to  1921  were  parlous  years  for  the  office  because  while 
the  work  had  approximately  tripled,  the  funds  had  decreased,  the 
appro])riation  for  that  biennium  being  .$136,218  as  against  $160,000 
for  the  previous  two  years.  In  the  earlier  jieriod  the  entire  appropria- 
tion was  not  used,  which  led  the  legislature  to  the  erroneous  conclusion 
that  a  smaller  amount  would  be  sufficient  for  the  forthcoming  biennium. 
The  result  is  shown  on  the  diagram  by  the  large  yellow  area  represent- 
ing applications  awaiting  action,  which  at  one  time  reached  the  num- 
ber of  945.     Prospective  water  u.sers  were  rather  severely  penalized 
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during  this  period  by  the  division's  lack  of  funds,  as  work  was  more 
tlian  a  year  in  arrears. 

This  situation  being  brouglit  to  the  attention  of  the  1921  legislature, 
amjile  funds  were  approj^riated,  but  on  account  of  the  extremely 
specialized  technical  and  legal  character  of  the  work  greater  funds 
did  not  ])rovide  immediate  relief.  It  was  necessary  to  effect  a  complete 
reorganization  of  the  Division's  work  along  broader  lines  and  to  employ 
and  train  a  much  larger  .staff.  These  measures,  along  with  increased 
expenditures,  first  brought  results  in  1922-1928  and  have  been  increas- 
ingly successful  from  that  time  to  the  ]iresput. 

Results  of  Reorganization. 

A  recent  analysis  shows  that  during  the  last  four  years  3123  applica- 
tions to  appropriate  water  have  been  acted  upon  bj'  the  division  as 
against  1755  in  the  preceding  fo\ir  year.s,  an  increase  of  78  per  cent 
with  an  increased  cost  of  operation  of  less  than  18  per  cent.  A  decrease 
in  unit  costs  or  an  increase  of  efficiency  of  approximately  35  per  cent 
for  the  past  biennium  is  evidenced  by  these  figures.  The  number  of 
applications  awaiting  action  has  been  reduced  from  915  to  615  or  32 
per  cent.  This  decrease  in  pending  cases  resulting  from  the  larger 
number  of  actions  than  of  incoming  applications  is  represented  on  the 
chart  by  the  blue  area  which  depicts  grajihically  the  very  material 
reduction  in  the  mass  of  work  which  had  accumulated  from  1919  to 
1922. 

Present  Position. 

With  the  building  up  of  i)recedent  and  of  the  valuable  experience  of 
the  office  personnel  standardizatioji  of  procedure  has  been  ])ossible  to 
a  degree  unthought  of  a  few  years  ago.  This  is  i)ai-ticularly  true  in 
the  field  of  applications  to  appropriate  where  standardization  and  iire- 
cedeut  have  reached  the  point  where  the  future  can  be  faced  with  con- 
fidence. In  the  other  lines  of  work  the  same  effect  is  apparent  but  not 
to  the  same  degree. 

The  figures  just  quoted  showing  greatly  increased  output  at  a  less 
unit  cost,  accompanied  by  a  cleaning  up  of  accumulated  back  work 
mean  that  economies  have  been  effected,  delays  eliminated  and  action 
on  water  matters  expedited.  This  statement  should  be  of  interest  to 
water  users  present  and  ]n'osi)ective  as  the  Division  of  Water  Rights  is 
the  bottleneck  through  which  all  new  water  projects,  whether  irriga- 
tion, power,  municipal  or  what  not  must  pa.ss  and  delay  or  inefficiency 
here  would  retard  or  defeat  water  development.  The  aim  of  the  office 
has  been  to  deliver  a  maximum  of  prompt,  courteous  and  efficient 
official  service  and  it  is  with  pride  that  the  above  record  is  submitted. 

Future. 

Looking  to  the  future  it  is  probable  that  standardization  can  be 
further  extended  with  resulting  economies.  This  will  be  true  more  in 
regard  to  adjudication  of  rights  and  distribution  of  water  than  as  to 
applications,  although  the  developmental  pei-iod  even  in  this  line  is 
probably  not  over.  A  review  of  the  last  few  reports  of  the  office  shows 
that  each  considered  the  procedure  at  that  time  just  about  complete 
in  view  of  the  progress  which  had  been  made  during  the  period  covered 


14 


DIVISIOX   OF  WATER  BIGHTS 


which  inference  recommends  caiition  in  this  statement  regarding  the 
limitation  of  further  progress.  It  is  concluded  that  it  is  not  improb- 
able that  the  future  may  still  further  reduce  costs  and  the  number  of 
pending  cases,  and  improve  and  expedite  adjudications  and  allied 
problems.  This  conclusion  must  be  predicated  upon  two  conditions, 
first  that  legislative  economy  programs  will  not  reduce  the  funds  avail- 
able below  the  necessary  costs,  and.  second,  that  the  experienced  staff 
of  the  office  can  be  maintained. 

Supervision  of  New  Rights  to  Water. 

The  receipt  of  and  passing  upon  applications  to  appropriate  water 
is  the  first  of  the  major  statutory  functions  of  the  Division  of  Water 
Eights,  and  as  already  noted  has  been  the  most  important  function  in 
the  history  of  the  office.  While  this  has  been  true  during  the  last  two 
years,  it  has  become  relatively  less  so  than  formerly,  due  to  the  more 
rapid  increase  in  other  phases  of  the  work. 

TABLE  1. 
Numerical  Summary  by  Biennial  Periods  of  Applications  Received  and  Permits  and  Licenses  Issued. 
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Table  1  is  a  numerical  summai-y  by  report  periods  of  the  salient 
data  concerning  applications,  permits  and  licenses.  The  progress  that 
has  been  made  in  dealing  with  these  matters  is  clearly  shown  by  this 
table.  An  application,  if  approved,  becomes  a  permit  to  divert  and 
tise  water,  and  if  water  is  beneficially  used  under  the  permit,  a  license 
issues.  As  the  construction  of  works  and  the  actual  applying  of  the 
water  to  use  ordinarily  occupies  a  period  of  several  years,  the  number 
of  licenses  so  far  issued  is  small  compared  to  the  number  of  applications 
filed.     Chapter  II  of  this  report  contains  a  detailed  statement  of  the 
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work  of  the  Division  along  this  line  in  the  last  two  years.  Chapter  II 
also  contains  an  explanation  of  reeent  amendments  to  the  Water  Com- 
mission Act  and  their  effects,  as  well  as  a  description  of  some  of  the 
more  important  projects  which  have  received  permits. 

Table  2  at  the  end  of  this  chapter  contains  a  summary  for  each 
county  in  the  state  of  the  agricultural  and  power  development  as 
proposed  and  as  approved  during  the  report  period. 

Determination  of   Existing    Rights. 

It  is  inevitable  that  the  subject  of  water  rights  is  complicated  and 
difficult  to  handle.  Water  is  an  elusive  and  obscure  subject  physically, 
and  legally  it  is  extremely  complicated.  It  is  difficult  to  measure  the 
flow  of  a  stream  of  water  and  impossible  to  accurately  anticipate  what 
it  may  be  in  the  future.  Legally,  a  water  right  may  have  been  acquired 
by  ai>i)ropriation,  by  ])rescri|)tion,  oi'  under  the  riparian  doctrine,  or 


HYDRAULIC    MINING    IN    SISKIYOU    COUNTY. 

Hydraulic  mining  in  Siskiyou  County  was  not  effected  by  the  debris  laws  of  1884.  In 
this  case  100  second-feet  are  in  use  under  permit  from  the  Division  of  Water  Rights  on  a 
single  mining  property. 

PLATE  5. 

through  a  combination  of  such  titles.  The  practical  validity  of  a 
water  right  is  also  dependent  upon  such  items  as  the  amount  of  water 
flowing,  the  time  of  year,  the  location  of  the  point  of  diversion,  etc. 

Titles  to  water  having  been  built  up  under  such  conditions  through 
many  years,  it  is  apparent  that  on  any  stream  system  where  tliere  are 
more  than  a  few  water  riglits,  tiiere  is  bound  to  be  confusion,  if  not 
conflict,  among  the  users  as  to  priority  of  right.  The  settlement  of 
such  conflicts  through  the  courts  has,  in  general,  not  provided  satis- 
factory solutions,  since  a  suit  usually  would  be  brought  by  one  user 
against  one  or  more  other  users,  and,  when  decided,  would  .settle  only 
the  jiriority  as  between  the  parties  to  the  suit,  without  regard  to  other 
users  from  the  stream.  To  afford  a  workable  and  lasting  settlement 
of  water  rights,  all  users  or  rather  all  claimants  of  water  rights  from 
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the  source  in  question  sliould  be  brought  into  tlie  proceedings.  Even 
if  all  claims  were  included  in  a  court  action,  tlie  court  generally  was 
handicapped  by  the  impossibility  of  securing  the  necessary  physical 
data  regarding  flow  of  water,  use  thereof,  and  other  such  items. 

The  Water  Commission  Act  supplied  a  remedy  for  this  deficiency 
by  providing  a  method  whereby  the  Division  of  Water  Rights  could 
work  with  the  courts  in  the  adjudication  of  water  rights.  This  is  the 
second  of  the  basic  functions  of  the  Division.  During  the  first  two 
years  of  the  existence  of  the  office,  there  was  little,  if  any,  of  this  class 
of  work,  but  with  the  success  of  the  first  few  adjudications  undertaken, 
an  increasing  number  of  streams  have  been  referred  to  the  Division 
for  investigation  and  adjudication.  During  the  last  two  years  five 
new  stream  systems  have  been  referred  to  the  Division  and  work  has 
continued  on  six  proceedings  pending  at  the  beginning  of  the  biennium, 
one  of  which  is  now  completed.  Therefore,  during  the  period  under 
consideration,  adjudication  Mork  on  twelve  different  stream  systems 
has  been  in  progress.  This  work  is  described  in  Chapter  III  of  this 
report,  the  various  steps  of  the  proceeding  being  outlined  briefly.  A 
statement  of  the  costs  is  also  given,  and  it  is  possible  for  any  area 
wishing  to  adopt  this  method  of  settling  its  water  jiroblems  to  forecast 
the  approximate  cost  thereof. 

Shasta   River  Adjudication. 

The  magnitude  of  some  of  these  cases  is  well  illustrated  by  the 
Shasta  River  adjudication  which  is  now  in  progress.  Tn  this  proceed- 
ing all  of  the  water  rights  on  Shasta  River  and  its  tributaries  in 
Siskiyou  County  are  being  determined.  There  are  in  excess  of  forty 
thousand  acres  of  irrigated  land  in  Shasta  Valley — two  irrigation  dis- 
tricts, two  mutual  water  companies,  one  interstate  power  concern,  a 
great  many  diversion  ditches  and  about  six  huiulred  separate  water 
rights.  Many  of  the  ditches  first  diverted  water  shortly  after  1850,  at 
which  time  no  records  were  kept  and  concerning  which  no  witnesses 
now  living  can  testify.  The  difficulty  of  establishing  the  relative 
prioritj'  of  six  hundred  claims  to  water  under  these  conditions  becomes 
apparent. 

Field  work  was  started  on  this  adjudication  in  1921,  and  took  two 
years  for  completion.  Compilation  of  reports,  collection  of  claims  to 
water  and  various  other  matters  took  until  192.3  when  an  ab.stract  of 
claims  was  issued  and  contests  received.  Only  twenty-eight  contests 
were  filed,  which  were  recently  the  subject  of  a  hearing  at  Yreka.  It 
is  expected  that  the  Division's  order  of  determination  will  be  i-eady 
for  submission  to  the  superior  court  of  Siskiyou  County  within  a  few 
months. 

Distribution  of  Water. 

When  the  ^'arious  rights  upon  a  stream  have  been  determined  and 
the  extent  of  each  right  is  known,  it  becomes  possible  for  a  water 
master  to  take  charge  of  the  stream  and  distribute  the  flow  to  those 
entitled  to  its  u.se.  This  is  the  most  effective  and,  in  fact,  the  only 
practical  method  by  which  the  legal  ow-ners  of  water  rights  can  be 
pi'otected  in  the  exercise  of  those  rights,  because  in  the  absence  of  a 
water  master  it  is  difficult  to  jn-event  th(>  diverters  highest  up  on  the 
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stream  from  making  use  of  the  water,  regardless  of  the  priority  of 
their  claims  thereto.  The  necessit.y  for  water  master  service  does  not 
ai-ise  during  years  of  plentiful  water  supply,  but  is  made  apparent  by 
critical  years,  such  as  192-1,  when  the  whole  state  was  far  below  normal 
in  the  matter  of  rainfall  and  runoff 

Distribution  of  water  is  the  ultimate  aim  not  only  of  the  adjudication 
procedure,  but  of  the  whole  water  code  as  expressed  by  the  Water 
Commission  Act.  Rights  initiated  since  1914  are  recorded  and  super- 
vised through  the  application  procedure,  existing  rights  of  previous 
date  are  determined,  and  then  distribution  becomes  practicable.  When 
distribution  is  tried  on  a  stream  system  the  difficulties  disappear.  A 
competent  engineer  is  put  in  charge  in  conformity  with  the  deci'ee 
establishing  the  rights  and  the  available  water  is  made  to  yield  the 
utmost  ser\ice.  The  cost  of  such  work  is  trivial  compared  to  the 
saving  and  to  the  freedom  from  litigation  and  trouble. 


BOWMAN  DAM  ON  CANYON  CREEK  IN  NEVADA  COUNTY. 

Nevada  Irrigation  District  has  removed  the  historic  Bowman  Dam  of  mining  days 
and  is  replacing  it  with  another  and  larger  rock  fill  dam  with  concrete  instead  of  plank 
facing  thereby  creating  73,000  acre-feet  of  storage  capacity  which  will  be  used  for  irriga- 
tion and  power  purposes  under  permits  issued  by  the  Division  of  Water  Rights  on  May  19, 
1925. 

PLATE  5A. 

The  Division  of  Water  Rights  has  had  an  increasing  amount  of 
such  work,  particularly  in  northern  California.  A  full  explanation 
of  the  activities  of  the  biennium  in  this  connection  will  be  found  in 
Chapter  IV  of  this  report. 


Special   Investigations. 

The  Water  Commission  Act  specifically  authorizes  the  Division  to 
conduct  hydrographic  investigations  of  streams  and  stream  systems 
and  the  Division  has  certain  funds  appropriated  for  that  purpose. 
For  reasons  which  have  been  full.y  explained  in  previous  reports,  there 
is  an  extensive  demand  upon  the  Division  for  such  work.     This  work 
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is  usually  done  on  a  coojierative  basis,  the  interested  parties  furnishing 
the  bulk  of  the  funds.  During  the  past  biemiium  the  Division  has 
received  approximately  $.50,000  for  this  purpose  from  outside  parties. 
A  niunber  of  areas  in  various  parts  of  the  state  have  been  under 
investigation  during  the  past  two  years,  those  of  the  greatest  impor- 
tance being  on  the  Kings  River.  Sacramento  and  8an  Joaqmn  rivers 
and  San  Gabriel  Eiver.  In  the  southern  San  Joaquin  VaUey,  from 
approximately  Fresno  south  to  BakersfiekL  an  intensive  study  of 
ground  Avater  conditions  has  been  uuder  way  for  somewhat  over  a 
year  imder  the  direction  of  the  Kings  River  water  master.  This  work 
is  covered  in  Chapter  YII  hereafter.  Also  in  many,  or  most,  of  the 
jireas  where  the  DiA-ision  has  had  water  masters  in  charge,  a  general 
investigation  has  been  carried  along  concurrently  with  the  water 
master  work  to  facilitate  improvement  in  use  of  water  as  well  as  in 
the  water  master  work  itself. 

Kings  River. 

The  work  of  the  Division  on  Kings  River  was  initiated  in  1917  and 
has  increased  in  scope  from  that  time  until  the  present  when  the 
water  ma.ster  on  this  important  river  not  only  exercises  full  control 
over  all  diversions  but  also  directs  numberous  related  activities.  The 
Kings  River  work  since  its  inception  has  been  made  a  subject  of 
special  mention  in  each  of  the  reports  of  the  Division,  and  in  this 
volume  Chapter  XI  is  devoted  to  a  recital  of  the  developments  of  the 
biennium. 

San  Gabriel   River. 

While  the  flow  of  San  Gabriel  River  is  not  large,  compared  to  many 
other  streams,  it  is  probable  that  it  is  exceeded  by  none  from  the 
standpoint  of  value  of  dependent  lands  and  crops.  Its  water  problems 
are  of  the  most  difficult  character,  subject  to  all  known  physical  and 
legal  complexities,  and  to  some  which  were  unheard  of  imtil  recently. 
The  investigation  under  way  by  the  Division  started  in  1923  and  has 
cost  to  date  approximately  .$70.600,  the  major  contributors  having  been 
the  county  of  Los  Angeles  and  the  city  of  Pasadena.  A  progress 
report  on  the  work  is  given  in  Chapter  VIII. 

Sacramento-San  Joaquin   Investigation. 

In  1924  the  threatened  shortage  of  water  in  the  Sacramento  YaUey 
for  irrigation,  navigation  and  other  purposes  led  to  the  calling  of  a 
general  conference  on  water  matters  as  early  as  January — -this  con- 
ference being  under  the  auspices  of  the  Division  of  Water  Rights  and 
the  Sacramento  Chamber  of  Commerce.  The  results  of  the  conference 
were  important  and  permanent.  The  valuable  information  and  data 
there  presented  have  been  printed  as  Bulletin  No.  3  of  the  DiA"ision 
of  Water  Rights,  but  a  more  important  outcome  was  the  appointment 
of  a  Permanent  Committee  to  as.sist  in  the  solution  of  Sacramento-San 
Joaquin  River  problems.  The  efforts  of  this  committee  during  the 
s(-a.son  of  1924  were  mainly  directed  along  two  lines:  first,  to  start 
the  collection  of  records  of  divei-sion  and  use  of  water,  available  flow, 
etc.,  and,  second,  to  put  into  effect  emergency  water  conservation 
measures  in  order  that   the  shortage  would  cause  the  least   possible 
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(iaiuase.  This  committee  obtained  funds  to  the  extent  of  about  $18,000 
and  requested  the  Division  to  direct  the  work  of  collecting  data  and 
conserving:  water.  Several  sections  of  tlie  lfl'2-t  liicnnial  report  were 
devoted  to  an  account  of  the  conference  and  tlie  work  of  the  committee 
and  of  the  water  supervisor  appointed  by  the  Division. 

In  Deeeml)er,  1924,  a  second  watci'  problems  conference  was  called, 
at  which  the  resiilts  accomplished  by  the  Permanent  Committee  were 
submitted.  This  was  also  a  successful  meeting  and  very  eiTeetive  in 
liringing  together  diverse  interests  to  work  for  a  common  solution 
of  the  great  problem.  The  conference  recommended  several  items  of 
legislation,  one  of  which  was  that  the  work  initiated  by  the  Permanent 
Committee,  both  in  collecting  data  and  conserving  water,  should  be  con- 
tinued. The  proceedings  of  the  second  conference  have  been  printed, 
together  with  the  water  sujiervisor's  report  of  1924  as  Bulletin  No.  4 
of  the  Division  of  Water  Rights. 

The  work  of  the  water  supervisor  has  been  continued  through  the 
last  two  years  on  much  the  same  lines  as  described  in  tlie  earlier  report. 
Another  dry  year  was  encountered  in  1926,  wliich,  however,  was  not 
as  critical  as  1924,  due  to  a  niimber  of  I'easons.  Tlie  work  has  been 
extended  and  .standardized  in  the  light  of  experience,  and  it  can  be 
definitel.y  stated  tliat  the  physical  data  which  will  be  absolutely  neces- 
sary in  the  final  adjustment  of  the  water  question  in  Sacramento- 
San  Joaquin  Valley  is  being  collected  in  a  workmanlike  and  efficient 
)uanner.  Since  1924,  the  cost  of  the  work  has  l)een  met  mainly  through 
a  .state  apjtropriation. 

Chapter  JX  and  Appendices  A,  15  and  V  describe  all  phases  of  the 
water  supervisor's  work  during  the  biennial  period,  the  appendices 
being  devoted  to  the  salinity,  return  water  and  duty  of  water  studies. 

As  the  greatest  value  of  the  records  being  made  available  by  the 
Sacramento- San  Joaquin  investigation  lies  in  their  continuity,  it  is 
important  tliat  the  work  should  be  continued  for  several  years  on  its 
]>resent  basis  until  such  time  as  the  data  becomes  truly  determinative. 

Colorado  River. 

While  the  Colorado  River  is  the  subject  of  greater  interest  than  any 
other  stream  in  California  today,  the  activities  of  the  Division  of 
Water  Riglits  in  connection  with  this  river  have  so  far  not  been  great. 
A  few  applications  to  appropriate  large  tiuantities  of  water  from  the 
Colorado  have  been  filed.  Foremost  among  them  are  those  by  the 
city  of  Los  Angeles  pi-oposing  to  store  1,500,000  acre-feet  of  water 
}iear  Parker,  Arizona,  develop  power  by  means  of  a  100-foot  dam  and 
divert  1500  culiic  feet  per  second  by  means  of  conduits  and  pumping 
plants  to  the  Los  Angeles  area  for  municipal  purposes.  The  city  of 
San  Diego  lias  also  filed  an  application  for  water  for  municipal  pur- 
]ioses  from  the  Colorado  River. 

Legal    Department. 

The  legal  responsibility  of  the  Division  has  increased  along  with 
its  other  work.  Court  cases  arise  from  appeals  of  decisions  on  appli- 
cations and  in  adjudication  proceedings.  As  an  adjudication  termi- 
nates in  a  court  decree,  a  great  deal  of  legal  work  is  necessary  in 
following  the  matter  through  to  a  satisfactory  conclusion.    In  addition, 
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the  opiuiuns  aud  orders  of  the  Division  on  protested  applications  often 
involve  legal  analyses.  Thei'e  is  also  a  considerable  amount  of  mis- 
cellaneous legal  assistance  at  all  times  necessary  in  the  Division.  The 
legal  work  has.  in  fact,  increased  to  a  point  where  it  is  a  question  of 
some  difficulty.  A  statement  of  all  the  court  cases  in  which  the 
Division  is  involved  is  given  in  Chapter  V. 

Several   eases  have  been   concluded  by  decree  of  the   court  within! 
the  last   two  years  with  the  beneiicial  result   of  interpreting  many] 
hitherto   doubtful   points   in   the  Water   Commission  Act.     As  noted| 
earlier   on    account    of    a    heritage    from    the    past,    the    Water    Com- 
mission Act  was  in  some,  respects  on  doubtful  ground.     Some  of  these 
points  have  been  clarified  by  amendments  and  others  by  court  decision. 
It  is  to  be  hoped  that  the  pending  cases  will  result  in  further  clari- 
fication which  can  not  fail  to  be  of  assistance  to  the  Division. 

New  Legal  Problems. 

Within  the  la.st  few  years  the  development  of  modern  projects  has 
raised  questions  of  water  law  on  which  not  any  or  very  little  light  can  be 
found  either  in  previous  water  law  history,  court  decision  or  the  Water 
Commission  Act.  One  such  important  question  at  this  time  revolves  I 
about  the  ownership  of  water  released  from  storage  and  abandoned  by  ■ 
the  original  appropriators.  Reservoirs  have  been  constructed  for  power 
purposes  and  the  winter  waters  stored  therein  returned  to  the  streams 
later  in  the  year,  after  having  been  used  to  generate  electric  energy. 
This  increases  the  flow  of  such  streams  at  a  time  when  there  is  a  great 
demand  for  water  by  irrigators  in  the  valleys  below.  To  whom  does 
such  water  belong?  Can  the  power  company  dispose  of  it  by  con- 
tract? Does  it  inure  to  the  benefit  of  prior  appropriators  in  the  order 
of  their  priority,  or  in  order  of  their  position  on  the  stream  ?  Or  does 
it  go  to  the  later  appropriator  who  files  on  this  particular  water? 
California  decisions  do  not  cover  these  points  and  the  other  irrigation 
states  do  not  seem  to  have  any  clear  precedent.  However,  an  answer 
to  these  questions  must  be  had  in  the  relatively  near  future,  and  must 
come  in  the  first  instance  from  tlie  Division. 

In  this  connection  it  is  also  contended  by  riparian  owners  that  such 
released  waters  accrue  to  tliem  under  their  riparian  rights,  which 
brings  up  the  question  as  to  whether  or  not  riparian  owners  who  have 
not  used  water  have  estopped  themselves  to  claim  rights  therein  as  in 
effect  provided  in  Section  11  of  the  Water  Commission  Act.  This 
section,  it  will  be  recalled,  provides  that  in  so  far  as  waters  have  not 
been  applied  to  beneficial  use  on  riparian  lands  for  ten  consecutive 
years  they  are  deemed  by  conclusive  presumption  not  to  be  needed  for 
n.se  thereon  and  shall  be  opened  to  appropriation  if  not  otherwise 
appropriated.  While  there  has  been  some  question  as  to  the  constitu- 
tionality of  such  a  measure,  apparently  no  one  has  seen  tit  to  take  the 
matter  to  court  for  a  judicial  determination.  The  Division  in  the 
meanwhile  has  been  operating  under  this  section  and  will  continue 
to  do  so  unless  or  until  the  .situation  is  changed  by  court  decree. 

Herminghaus   v.   Southern    California    Edison    Co. 

This  case  is  receiving  more  attention  than  any  water  litigation  since 
the  famous  Lux  v.  Haggin  decision  in  1886.    The  Herminghaus  case  is 
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an  attempt  on  the  part  of  a  lower  riparian  owner  to  secure  an  injunc- 
tion on  account  of  the  alleged  infringement  of  riparian  rights  by  the 
upper  storage  of  water  by  the  Southern  California  Edison  Company, 
a  power  concern.  The  ease  involves  the  rights  of  a  defendant  claiming 
both  as  an  upper  riparian  and  an  upper  appropriator  and  due  to  the 
importance  of  the  right  under  which  waters  may  be  stored  as  against 
lower  riparian  objections.  A  brief  was  filed  by  the  State  and  the 
Department  of  Public  Works  and  the  Division  of  Water  Rights  in  the 
exposition  of  the  interests  of  the  people  that  the  riparian  right  should 
not  be  held  to  attach  to  all  the  water  and  that  storages  should  be 
allowed  only  under  the  doctrine  of  appropriation. 

On  account  of  the  great  jjublic  interest  in  this  case  as  well  as  the 
iniijortauee  of  the  points  involved,  it  has  been  the  hope  of  those  con- 
nected with  water  matters  that  the  Supreme  Court  decision  when  i.ssued 
will  clear  up  many  of  the  difficult  points  which  have  long  been  in 
doubt. 

Cooperation  with    United   States  Government. 

Complete  and  effective  cooperation  with  the  different  branches  of 
the  federal  government  has  been  carried  on  during  the  past  two  years 
in  the  same  manner  as  outlined  in  the  192-1  biennial  report.  Appendix 
A  of  that  report  contained  a  statement  from  the  supei-vising  officer  of 
each  of  the  departments  with  which  the  Division  of  Water  Rights  had 
important  cooperation  as  follows:  The  Geological  Survey,  The  Depart- 
ment of  Agriculture.  The  Forest  Service,  The  Power  Commission  and 
The  War  Department.  As  the  situation  at  the  ])resent  is  practically 
identical  with  what  it  was  at  that  time,  reference  is  made  to  the  full 
discussion  in  this  earlier  account  of  the  points  of  contact  between  the 
Division  of  Water  Rights  and  these  five  United  States  Departments, 
the  mutuality  of  interest  and  the  methods  of  cooperation  which  have 
been  evolved  and  the  benefits  derived  therefrom. 

In  the  ease  of  the  Water  Resources  P)raneh  of  the  United  States 
Geological  Survey  there  is  an  actual  financial  contribution  by  the 
Division  for  work  under  the  supervision  of  the  federal  office.  This 
appropriation  was  made  bv  a  special  act  of  the  legislature  (Chapter 
190-1925)  and  consists  of"  $20,000  for  the  fiscal  years  1925  to  1927. 
A  report  by  the  Survey  on  the  work  carried  on  under  this  appropria- 
tion is  contained  in  Appendix  D. 

Financial   Statement. 

Chapter  X  contains  a  financial  statement  of  the  Division  for  the 
seventy-sixth  and  seventy-seventh  fiscal  years  extending  from  July  1. 
1924,  "to  June  30,  1926,  inclusive.  This  report  shows  that  the  work 
during  these  two  years  was  carried  forward  under  eight  legislative 
appropriations  and  ten  contributive  funds.  The  total  expenditure 
from  state  funds  was  $199,075.99,  from  the  adjudication  revolving 
fund  $16,239.40.  and  from  contributive  funds  $57,053.04.  Fees  col- 
lected during  these  two  years  and  credited  to  the  general  state  fund 
amounted  to  $58,759.76,  which  is  nearly  double  the  amount  so  collected 
in  any  previous  two-year  period. 

Los  Angeles  and   Fresno  Offices. 

The  Division  maintains  branch  offices  at  1025  Sun  Finance  Build- 
ing, Los  Angeles  and  1302  Pacific-Southwest  Building,  Fresno.     The 
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Los  Angeles  office  is  luaiiitaiiied  jointly  b.y  the  three  divisions  of  the 
Department  of  Public  Works  and  is  used  by  the  Division  of  Water 
Rights  mainly  for  the  conducting  of  hearings  affecting  Southern  Cali- 
fornia water  matters  and  to  give  out  information  to  applicants  and 
other  interested  parties.  A  supply  of  application  blanks,  rules  and 
regulations,  forms  and  miscellaneous  publications  is  kept  on  hand  and 
is  at  all  times  available.  The  office  is  under  the  direction  of  the 
hydraulic  engineer  of  the  Division  in  charge  of  the  San  Gabriel  River 
investigation.  Inasmuch  as  approximately  one-third  of  the  applica- 
tions to  appropriate  water  come  from  Southern  California  there  is  a 
jiressing  demand  that  the  Los  Angeles  office  of  the  Division  be  increased 
in  size  and  effectiveness. 

The  Fre-sno  office  is  maintained  by  the  Kings  River  water  master 
■n  connection  with  his  other  duties  and  is  used  mainly  as  a  source  of 
information  to  the  public. 

Publications. 

During  the  last  two  years  there  have  been  a  number  of  reports  issued 
by  the  Division.  Two  such  re])orts  have  been  i)riuted  and  made  avail- 
able for  public  distribution.  These  are  Bulletin  No.  4,  "Proceedings 
of  the  Second  Sacramento-San  Joaquin  River  Problems  Conference 
and  Water  Supervisor's  Report.  1924."  and  Bulletin  No.  5,  "San 
Gabriel  River  Investigation,  1926."  A  number  of  other  engineering 
or  referee's  reports  have  been  issued  which  are  publicly  available  at 
the  office  of  the  Division  but  which  were  not  printed  and  are  not  avail- 
able for  distribution.  The  i)rincipal  ones  are  Division  reports  as 
referee  on  Owl,  Soldier  and  ^Morrison  creeks,  the  Kings  River  Water 
;\Iaster  Statements  for  1924  and  1925,  the  Sacramento-San  Joaquin 
Water  Supervisor's  Report  for  192.').  several  water  ma.ster  reports  on 
streams  in  northern  California  for  1924,  192.1  and  1926,  and  the  engi- 
neering compilations  in  connection  with  the  Shasta  River  ad.pidication. 

Other  printed  jniblications  availal)le  for  distribution  include  the 
abstract  of  claims  in  the  Whitewater  and  Shasta  River  ad.iudications 
and  the  Water  Commission  Act  and  Rules  and  Regulations.  The  act 
has  been  amended  so  many  times  that  it  is  difficult  to  follow  it  in  its 
pi-esent  form  through  the  usual  statutes.  As  compiled  and  printed  in 
]iam|ihlet  form,  however,  it  is  in  usable  shape. 

Public    Interest   in   Water   Questions. 

The  great  and  increased  public  interest  in  water  matters  in  Cali- 
fornia can  not  be  denied.  The  work  of  the  Division  has  steadily 
increased  over  the  past  several  years  and  will  apparently  further 
increase  in  the  future.  Shortage  of  water  for  areas  actually  under 
cultivation  has  made  the  question  of  conservation  of  water  foremost 
in  these  areas  and  one  of  statewide  importance.  This  has  resulted  in 
the  introduction  of  bills  in  the  legislature  to  accomplish  specific  or 
general  purjioses.  One  such  bill  worthy  of  mention  is  that  which 
would  reserve  to  the  agricultural  areas  in  the  mountain  counties  of 
the  state  where  development  will  be  very  slow  a  certain  pei'centage  of 
the  waters  of  the  streams  which  originate  in  said  counties.  While  the 
underlying  justice  of  such  an  idea  is  generally  admitted,  the  difficulty 
of  devising  a  workable  plan  to  put  it  into  effect  has  so  far  been  too 
great  to  overcome. 

The  office  of  the  Division  of  Water  Rights  has  operated  the  Water 
Commissiou  Act  for  the  past  twelve  years  and  has  studied  previoiis 
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water  law  history  and  the  Supreme  Court  decrees  in  that  connection, 
and  while  at  this  time  the  Division  is  not  advancing  specific  recom- 
mendations for  the  improvement  of  the  water  law  situation,  it  will  be 
glad  to  comment  upon  or  constructively  criticise  measures  advanced 
by  others. 

TABLE  2. 

Summary  of  Proposed  Agricultural  ard  Power  Development  by  Counties  as  Shown  by  Applications  Received  and  Permits 
Issued  During  Biennial  Period  Ending  September.  1, 1926. 


1 

ApplicatioD£  received 
(proposed  deTelopments) 

Permits  issued 

Coorny 

Number 

Acrra         Theoretical 

Number 

Acres 
irri^ted 

Theoretical 
horeepower 

3 

2 

9 
33 
13 

3 

3 

6 
43 

2 
12 
24 

2 
42 
10 

2 

4 

3 
72 

4 

4 

2 
13 

1 

4 
11 

4 

2 
13 
30 
21 
14 
1 
80 
23 
59 
4 
3 
16 
3 
9 
15 
13 
28 
4 
2 
3 
8 
4 
16 
11 
8 
20 
24 
10 
2 

130 

3 

10 
37 
13 
6 
4 
2 
40 
4 
13 
18 
4 
19 
6 

69 

930 

664 

62.977 

109.200 

32.451 

3.508 

80 

616 

4,933 
39.757 
26.576 
26.459 

50.800 

70.015 

748 

3,031 

3,632 

27 

367 

16.186 

77.245 

60 
186.137 
202.500 

33.322 

232.613 

3,663 
649 

22.333 

577 

50 

2.S1S 

96 

376 

96 

1,710 

143 

193,073 

1.073 

13.384 

32,(M2 

323 

826 

350 

3,968 

225 

401 

12,186 

200 

KintTK 

TaItp 

7,«5 

4 
4 
60 
5 
2 

1.123 

6.363 

3.749 

311 

40 

Madera 

13 

14,636 

13 
1 

14 

10 
2 
3 

13 

i 

27 
19 
11 
2 
100 
26 
25 
8 

1.184 

94 

1.685 

24 

2 

140 

154,493 

Merced 

Modoc - 

1 
20.038 

1 

Mo&o 

2.016 

68 

15,440 

30 

6,000 

79,337 

83 

880 

S4.738 

1,000 

35,634 

63,902 

63,731 

332 

2,770 

35.998 

1.120 

11 

19,461 

Nevada. 

39.225 

13.603 

35.485 

249.296 

30 

1,515 

95 

1.343 

6.055 

222 

54.715 

3.154 

50.308 

655 

119.381 

31 

11 
3 
3 
10 
14 
32 
6 
3 
"      12 
16 

18 
10 
8 
5 
32 

6 

2.454 
60 
134 
185 

743 

14.528 

789 

8 

Shasta _ 

281 

SaaVfvnn 

17,790 
56.447 

2,731 
6.769 
603 
22.196 
19.743 
21 
22,011 
55.771 
74.744 
31,000 

40.994 

41.975 

60 

40.381 

9.569 

1.523 

397 

6 

109.021 

212 

41.738 

7.147 

162.000 

Satter 

Tfh^m* 

127.129 
80.248 
1.057 
81.397 
82,478 

28.956 

5.433 

TS»K«. 

1.237 

26.819 

Ynba 

34,623 

5.305 

To  be  diverted  in  California  and  used  in  Nerada. 

AppUcaiions  canceled  and  permits  revoked  before  December  1.  1926,  and  daplications  in  acreage  and  horsepower 
not  listed. 
For  information  relative  to  Tp'ninE  and  municipal  projectE  see  tables  2S,  39.  32  and  33. 
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.      CHAPTER    II. 

SUPERVISION  OF  THE  APPROPRIATION  OF  WATER. 

Supervision  of  tlie  appropriation  of  water  in  California  is  placed  in 
the  hands  of  the  Division  of  Water  Rights  by  what  is  known  as  the 
Water  Commission  Act  (Chap.  586  Stats.  1913  as  amended).  The 
three  main  objectives  of  this  supervision  are  (a)  to  work  out  a  clear 
definition  of  the  project  and  the  needs  of  the  prospective  appropriator, 
(b)  to  give  such  notice  thereof  as  will  enable  the  prospective  appro- 
priator and  the  owners  of  prior  vested  rights  to  work  out  the  relation 
of  the  proposed  appropriation  to  prior  rights  veste'd  in  the  source,  and 
((■)  to  maintain  a  complete  and  up  to  date  record  of  the  status  of  all 
appropriative  rights  initiated  under  the  provisions  of  the  Water  Com- 
mission Act.  This  law  went  into  effect  on  December  19,  1914,  and  the 
jjrocedure  which  has  been  developed  for  its  administi-ation  together 
with  an  account  of  the  activity  of  this  office  in  that  connection  are  set 
forth  in  the  following  named  earlier  reports  to  which  reference  is  made: 

Third  Biennial  Report  of  the  State  Water  Commission — Chapter  II. 

Fourth  Biennial  Reiiort  of  the  Division  of  Water  Rights — Chapter  II. 

Fifth  Biennial  Report  of  tlie  Division  of  Water  Rights — Chapter  III. 

Activity  During   Past  Biennial   Period. 

The  woi-k  of  the  Division  during  the  past  biennial  period  in  connec- 
tion with  supervision  of  the  appropriation  of  water  is  sho-\vn  by  tabular 
summaries  in  Tables  1,  2,  and  3.  and  graphically  by  Plates  3,  7,  7A,  8, 
8A,  9  and  9A.  Tables  26  to  33,  inclusive,  at  the  end  of  this  report,  list 
according  to  the  purpose  the  more  important  applications  received  and 
permits  issued.  There  has  also  been  compiled  a  tabular  summary  not 
printed  in  this  report  which  shows — by  six-month  periods  and  by 
cumulative  totals  at  the  close  of  each  six-month  period — the  action 
taken  upon  the  several  classes  of  applications,  i.  e.  agricultural,  power, 
mining,  etc. 

During  the  past  biennial  period  1001  applications  were  received,  793 
permits  w'ere  issued,  and  429  applications  were  cancelled.  The  number 
of  pending  applications  {i.  e.  applications  awaiting  action)  was  reduced 
therefore  by  221  or  from  885  to  664.  These  figures,  it  is  believed,  are 
particularly  significant  in  that  they  indicate  ability  on  the  part  of  the 
Division  to  act  promptly  upon  applications  and  thus  avoid  unnecessary 
delay  to  applicants.  For  the  first  time  since  the  inception  of  the  office 
the  Division  has,  in  recent  months,  found  itself  in  a  position  to  act 
promptly  upon  applications  as  rapidly  as  they  were  placed  by  the 
applicants  in  readiness  for  action,  except  of  course  in  a  few  isolated 
eases  where  an  extended  study  of  water  supply  and  prior  rights  was 
first  necessary  to  settle  the  question  of  the  availability  of  unappro- 
priated water. 

Inspection  of  the  tables  and  graphs  referred  to  above  discloses  the 
fact  that  only  approximately  43  per  cent  of  the'  applications  received 
are  approved  and  of  those  approved  only  approximately  one-half  ever 
receive  a  license.  It  is  further  noted  that  of  each  100  cubic  feet  per 
second  direct  diversion,  or  natural  flow,  applied  for  only  16  second- 
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feet  are  allowed  and  the  right  to  appropriate  less  than  7  second-feet 
is  finally  confirmed  through  the  issuance  of  a  license ;  also  that  of  each 
100  acre-feet  of  storage  applied  for  only  approximately  7  acre-feet  are 
allowed  and  the  right  to  appropriate  less  than  0.6  acre-foot  is  finally 
confirmed  through  the  issuance  of  a  license'.  These  figures  again  are 
taken  to  be  very  significant  in  that  tliev  indicate  tliat  for  one  reason  or 
another  appropriators  finally  consnmmatt'  rights  to  only  7  per  cent  of 
the  natural  flow  and  less  than  1  per  cent  of  the  storage  for  which 
application  is  made,  and  that  the  supervision  of  appropriation  carried 
on  by  the  Division  is  effective  in  weeding  out  the  excess,  thus  clearing 
the  way  for  subsequent  ajipropriators. 

TABLE   3. 
statistical  Sun.mary   Relative  to  Field   Investigations. 

/(.  „i                                                                                       ;.'i.'.T  ]9>6 

Total  number  nf  new  case.<i  referred  for  field   investigation .1411  SSI 

Total  number  of  cases  investigated,   Including  carry-over 378*  3S6* 

(Inspected  by  Field  Force) 

Number  of  permit  and  license  inspections 396  376 

Xumber  of  cases  investigated  other  than  permit  or  license  inspections..      41  36 

Number  of  cases  investigated  per  man-day  in  field 1.18  1.28 

Miles  traveled  per  man-day  in  field 78  72 

Miles   traveled  per  case   investigated 66  55 

Per  cent  of  total  time  spent   in  field  work 35%  359}- 

Cost  of  actual  field  work  per  case  investigated $15.75  $14.80 

Cost  of  office  work  per  ca.se  investigated $10.40  $10.15 

Total  cost  of  field  and  office  work  per  ease  investigated $26.15  $24.95 

»  S5  additional  cases  for  which  no  data  as  to  time,  mileage  and  cost  are  avail- 
able were  inspected  during  the  biennium  by  the  Alhambra  office  and  the  office  of 
the  Sacramento-San  Joaquin  Water  Supervisor  in  connection  with  the  investigational 
work  carried  on  by  those  two  offices. 

The  increased  filing  fee  schedule  enacted  by  the  legi.slature  in  1923 
has  played  an  important  part  in  eliminating  many  purely  speculative 
filings  thus  assisting  materially  in  the  reduction  of  pending  cases. 
While  tlic  ]M-esent  schedule  of  filing  fees  would  appear  to  work  no 
great  hardship  on  bona  fide  appropriators  because  it  is  such  an  alto- 
gether insignificant  portion  of  the  total  cost  of  a  water  resource  devel- 
opment it  does  present  quite  an  obstacle  to  those  purely  speculative 
projects  where  filings  are  made  merely  in  the  expectation  of  thus  secur- 
ing a  priority  which  can  later  be  sold  to  someone  else  who  desires  to 
undertake  the  development  in  good  faith.  During  the  past  biennium 
the  increased  fee  schedule  has  eliminated  61  applications  for  a  total 
of  more  than  lo.OOO  cubic  feet  per  second  of  natural  flow  and  3.600,000 
acre-feet  of  storage  upon  which  additional  filing  fees  in  the  sum  of 
approximately  $27,700  were  due.  In  addition  to  this  the  increase  in 
filing  fees  has  produced  during  the  period  September  1,  1924,  to  August 
31,  1926.  a  revenue  of  $31,371.30  in  excess  of  that  which  would  have 
been  returned  under  the  schedule  of  fees  previously  in  effect. 

Section  1«  which  provides  for  the  holding  of  hearings  upon  protested 
applications  was  added  by  way  of  amendment  to  the  ^Vater  Commission 
Act  at  the  legislative  session  in  1923.  The  procedure  which  was  adopted 
by  the  Division  as  a  result  of  this  amemlment  has  facilitated  action 
upon  contested  cases  with  no  perceptible  increase  in  cost.  During  the 
past  biennium  100  hearings  have  been  held  in  21  counties  of  the  state 
upon  231  different  applications  which  were  variously  protested  by  from 
one  to  approximately  300  protestants  and  the  length  of  time  required 
to  hear  the  various  cases  varied  from  a  few  minutes  up  to  16  days,  one 
case  resulting  in  the  taking  of  2040  pages  of  transcript.     ]Most  of  the 
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APPLICATIONS    RECEIVED   AND    ACTIONS 
SHOWN    BY   CUMULATIVE  TOTALS 
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hearings  were  presided  over  by  the'  Chief  of  Division,  but  in  those 
eases  where  he  was  unable  to  attend  another  member  of  the  staff  was 
appointed  examiner  to  act  for  him  under  the  provisions  of  section  7  of 
the  Water  Commission  Act,  as  amended  at  the  1925  session  of  the 
legislature. 

Hearings  upon  protests  have  been  substituted  in  a  large  measure  for 
field  investigations  with  an  attendant  decrease  in  the  cost  of  field  work. 
Prior  to  1924,  when  the  hearing  procedure  became  effective,  approxi- 
mately 35  per  cent  of  all  cases  referred  for  field  investigation  were  so 
referred  on  account  of  protests.  During  the  past  bienniura  only  2i 
per  cent  of  the  cases  were  referred  on  account  of  protests. 

In  Table  'S  there  is  given  a  statistical  summary  of  facts  concerning 
field  investigations.  This  table  indicates  an  increase  in  the  number  of 
cases  investigated  per  man-day  in  the  field  and  a  decrease  in  the  cost 
per  investigation  which  is  due  to  careful  planning  of  field  work  and  a 
thoroughly  trained  personnel.  During  the  past  bieimium  the  number 
of  pending  permits  and  licenses  has  increased,  however,  from  1.393  to 
1982  or  42  j)er  cent  and  as  each  peTmit  requires  at  least  one  inspection 
before  license,  and  each  license  an  occasional  inspection  in  order  to 
maintain  a  complete  record  of  the  status  of  the  water  right  covered 
thereby,  it  becomes  at  once  apparent  there  must  be  again  an  increase  in 
the  amount  of  field  work  and  this  increase  will  continue  thereafter  from 
year  to  year. 

As  a  result  of  the  1426  actions  taken  during  the  biennium  upon 
applications,  permits  and  licenses,  appeals  on  five  different  actions  have 
been  taken  to  the  superior  court.     These  cases  are: 

Coronado  Water  Compnui/  vs.  Depariincnt  of  rublic  Works  el  al. 
(San  Diego  Co.) 

Yini  Di/ke  vs.  Di purttnenf  of  Piihliv  Works  et  nJ.  (San  Bernardino 
Co.) 

Yuha  River  Power  Company  vs.  State  Department  of  Public  Works 
et  al.   (Nevada  Co.) 

Preston  vs.  Department  of  Public  Works  et  al.     (Amador  Co.) 

California  Delta  Farms,  Inc.,  et  al.  vs.  East  Batj  Municipal  Utility 
District  et  al.    (Amador  Co.) 

The  court  action  on  none  of  these  ca.ses  is  yet  terminated  but  a  discus- 
sion of  the  legal  phases  of  the  matter  will  be  found  in  Chapter  Y  of  this 
report. 

Amendments  to  the  Water  Commission  Act  Passed   in   1925. 

The  ^Yater  Commission  Act  was  amended  in  certain  particulars  at 
the  1925  session  of  the  legislature,  largely  for  the  purpose  of  codifying 
what  had  been  the  past  practice  of  the  Division. 

Section  7  was  amended  to  provide  that  the  chief  clerk  might  certify 
the  records  of  the  Division  thereby  relieving  the  Chief  of  Division  of 
much  routine  detail  and  placing  the  responsibility  for  such  work  where 
it  properly  belonged.  By  a  further  amendment  to  this  section  it  was 
provided  that  the  Chief  of  Division  might  designate  members  of  the 
staff  to  act  as  examiners  and  conduct  hearings. 

Section  10a  was  added  to  the  act  expressly  providing  that  the  Division 
may  conduct  investigations  of  streams,  stream  systems,  lakes,  or  other 
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bodies  of  water,  investigate  either  or  both  surface  and  underground 
water  conditions,  collect  records  of  diversion  and  use  of  water,  super- 
vise the  distribution  of  water  in  accordance  with  agreements  therefor, 
and  do  all  or  any  of  such  work  either  independently  or  in  cooperation 
with  individuals,  firms,  associations,  corporations,  or  other  agencies 
including  county,  state  and  federal  agencies.  An  account  of  the  investi- 
gational work  and  supen-ision  of  distribution  of  water  carried  on  under 
the  provisions  of  this  amendment  will  be  found  elsewhere  in  this 
report. 

Section  16  was  amended  by  the  addition  of  clauses  which, 

(a)  Exempted  underground  storage  applications  from  the  re- 
quirement that  height  of  dam  and  reservoir  capacity  must  be 
shown. 

(b)  Required  that  notice  nmst  be  given  of  an  application  for 
permit  to  appropriate. 

(c)  Made  provision  for  receipt  of  protests. 

(d)  Made  provision  for  hearings  upon  protested  applications. 

This  section  was  also  amended  to  correct  somewhat  the  inconsisten- 
cies and  uncertainties  previously  existing  in  the  matter  of  advertisement 
and  action  upon  petitions  to  change  point  of  diversion  and  place  of  use. 

Section  17  was  amended  to  eliminate  the  provision  requiring  that  a 
copy  of  the  permit  be  filed  in  the  office  of  the  recorder  of  the  count.v 
or  counties  wherein  diversion  is  to  be  made,  and  as  will  be  noted 
later  a  provision  was  added  by  amendment  to  section  10  that  a  copy 
of  each  license  and  all  orders  aft'ecting  licenses  should  be  filed  in  the 
office  of  the  recorder  of  the  county  or  counties  where  diversion  and  use 
are  made.  Section  17  was  also  amended  to  make  revocation  the  penalty 
unless  permit  fees  were  paid  within  thirty  days  after  receipt  by  per- 
mittee of  notice  of  issuance  of  the  permit. 

Section  18  was  amended  to  allow  extensions  of  time  for  beginning 
of  construction  and  application  of  water  to  beneficial  use  upon  show- 
ing of  good  and  sufficient  cause  and  further  to  provide  not  only  that 
construction  work  under  permit  shall  be  diligently  prosecuted  but  also 
that  the  water  appropriated  shall  be  diligently  applied  to  beneficial 
use. 

Section  19  was  amended  to  make  beneficial  use  a  preretiuisite  to 
the  issuance  of  a  license,  thus  following  out  the  principle  of  the  amend- 
ment to  section  18  just  noted.  While  the  Division  had  previously  been 
governed  by  this  principle  it  Avas  desirable  that  the  laAv  be  made  clear 
upon  the  point  that  license  could  be  issued  only  for  such  an  amount 
of  water  as  liad  been  put  to  beneficial  use. 

As  heretofore  noted  this  section  was  also  amended  to  include  a  pro- 
vision that  a  copy  of  each  license  and  any  order  amending,  revoking, 
or  otherwise  aft'ecting  the  same  should  be  filed  promptly  in  the  office 
of  the  recorder  of  the  county  or  counties  wherein  diversion  and  use 
are  made.  This,  it  is  believed,  is  a  most  important  ameiulment  because 
it  establishes  in  each  county  a  complete  record  of  the  status  of  all 
rights  to  appropriate  water  initiated  subseciuent  to  December  19,  1914, 
as  soon  as  such  rights  are  confirmed  by  the  issuance  of  a  license.  T'nder 
the  law  previously  in  effect  nothing  was  done  to  maintain  a  complete 
record  of  the  status  of  the  permits  filed  in  the  office  of  the  county 
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ACREAGE    TO    BE    IRRIGATED 
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THEORETICAL    HORSEPOWER    TO    BE    DEVELOPED 
SHOWN    BY  CUMULATIVE  TOTALS 
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recorder.  Although  uianv  of  the  pennits  -were  subsequently  aineuded 
and  all  were  eventually  either  revoked  or  superseded  by  license  the 
record  in  the  office  of  the  county  recorder  remained  unchanged. 

Section  39  was  amended  to  clear  up  the  ambiguity  previously  exist- 
ing therein  relative  to  the  jurisdiction  of  the  Division  of  Water  Rights 
in  the  matter  of  changes  in  character  of  use.  The  amendment  specifi- 
cally limits  the  jurisdiction  of  the  Division  to  changes  in  purpose  of 
use  of  water  acquired  under  the  Water  Commission  Act  and  provides 
that  such  changes  may  be  allowed  upon  petition  to  the  Division  pro- 
viding petitioner  first  establishes  to  the  satisfaction  of  the  Division  that 
intervening  appropriators  and  legal  users  of  water  are  not  injured 
thereby. 

Many   Important  Developments   Proceed   Under  Permit. 

Applications  covering  many  important  developments  have  received 
approval  during  the  past  bienuium  and  the  projects  are  now  proceed- 
ing under  permits  of  the  Division. 

Perhaps  the  most  notable  among  these  is  the  mmiicipal  water  supply 
development  of  the  East  Bay  Municipal  Utility  District  on  Mokelumne 
River.  This  project  involves  the  construction  of  a  concrete  arch  dam 
345  feet  in  height  on  Mokelimme  River  near  Lancha  Plana  thereby 
creating  a  storage  capacity  of  217,000  acre  feet  and  providing  a  regu- 
lated flow  of  310  cubic  feet  per  second  into  the  conduit  lines  leading  to 
the  District  which  embraces  the  cities  and  towns  of  Oakland,  Alameda, 
Berkeley,  San  Leandro,  Emeryville,  Piedmont,  Albany.  Richmond  and 
El  Cerrito.  The  estimated  cost  of  the  project  is  $SO!000,000  and  con- 
struction is  now  actively  under  way.  This  is  the  largest  municipal 
water  supply  project  yet  to  receive  permit  from  the  Division. 

Numerous  agricultural  projects  of  considerable  magnitude  and  im- 
portance to  the  state  at  large  have  received  permits  also  during  the 
past  biennium.  Among  these  are  the  Tuba  River  and  South  Wolf 
Creek  developments  of  Nevada  Irrigation  District  in  Nevada  County, 
the  Melones  storage  development  of  Oakdale  and  South  San  Joaquin 
Irrigation  districts  in  Stanislaus  and  San  Joaquin  comities,  the  Concow 
storage  development  of  Thermalito  and  Table  Mountain  Irrigation 
districts  in  Butte  Couutj-,  the  additional  storage  and  direct  diversion 
developments  on  Little  Butte  Creek  and  West  Branch  of  Feather 
River  by  Paradise  Irrigation  District  in  Butte  County,  the  Lost  Creek 
development  of  Oroville  Wyandotte  Irrigation  District  in  Butte  County, 
the  Shasta  River  and  Parks  Creek  development  of  Montague  Irrigation 
District  in  Siskiyou  Counts",  the  Stoney  Creek  storage  development 
of  the  Orland  Project  of  the  U.  S.  Bureau  of  Reclamation  in  Glenn 
County,  the  storage  development  on  East  Walker  and  West  Walker 
Rivers  in  Nevada,  the  ilojave  River  storage  development  of  the  Mojave 
River  Irrigation  District  in  Riverside  Coiinty  and  the  undergrotmd 
storage  development  of  the  Water  Conservation  Association  in  San 
Bernardino  County.  It  is  interesting  to  note  in  passing  that  of  the 
amounts  allowed  during  the  pa.st  biennium  IS  per  cent  of  the  direct 
diversion  and  88  per  cent  of  the  storage  was  to  irrigation  districts, 
mutual  water  companies,  etc.,  and  thus  represented  what  might  be 
called  clearly  public  or  community  developments. 
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Notable  among  the  power  developments  -which  have  received  permit 
during  the  past  bienninm  are  those  of  the  Pacific  Gas  and  Electric 
Company  on  Clear  Creek  and  West  Branch  of  North  Fork  of  Feather 
River  in  Butte  County  and  on  Cole  and  Beaver  creeks,  Bear  River 
and  North  Fork  of  Mokelumne  River  in  Amador  County,  the  Spaulding 
Rim  development  of  Nevada  Irrigation  District  and  Pacific  Gas  and 
Electric  Company  on  Ynba  River  in  Nevada  County,  the  Melones 
development  of  Oakdale  and  South  San  Joaquin  Irrigation  districts 
and  Sierra  and  San  Francisco  Power  Company  on  Stanislaus  River 
in  Calaveras  and  Tuolumne  counties,  the  Bucks  Creek  development  of 
Feather  River  Power  Company  in  Plumas  County,  the  Silver  Foi-k  of 
American  River  development  of  El  Dorado  Power  Company  and  West- 
ern States  Gas  and  Electric  Company  in  El  Dorado  County,  the  Kings 
River  direct  flow  developments  of  the  San  Joaquin  Light  and  Power 
Corporation  on  Kings  River  in  Fresno  County,  and  the  combined 
mining  and  power  development  of  James  B.  Knight  and  others  on 
New  River  in  Trinity  County. 

The  rapid  increase  in  the  installed  capacity  of  California  hydro- 
electric generating  stations  is  indeed  remai'kable.  Beginning  in  1890 
with  a  small  station  at  Pomona  the  installed  capacity  of  California 
stations  had  increased  to  roughly  125,000  horsepower  in  1907,  1,150,000 
horsepower  in  1921,  1,450,000  "horsepower  in  1924,  and  1,850,000  in 
1926.  California — for  years  second  to  New  York  in  developed  water 
power — now  leads  all  other  states. 

Permits  were  issued  by  the  Division  during  the  past  biennial  period 
for  direct  diversion  and  storage  with  which  to  operate  or  supplement 
the  supply  of  hydro-electric  plants  having  a  capacity  of  1,143,426  theo- 
retical horsepower.  This  brought  the  total  allowed  by  the  Division  on 
September  1,  1926,  up  to  4,506,708  theoretical  horsepower  and  is  more 
than  allowed  in  anv  previous  similar  length  of  time  except  that  from 
September  1,  1920,'  to  September  1,  1922,  when  1,983,839  theoretical 
horsepower  were  allowed.  The  great  development  in  the  preceding 
period  is  to  be  accounted  for  by  the  fact  that  hydro-electric  develop- 
ments prior  to  that  time  had  been  held  up  by  two  things — war  condi- 
tions and  difficulties  in  securing  necessary  easements  upon  government 
lands.  Relief  from  war  conditions  and  the  creation  of  the  Federal 
Power  Commission,  which  became  active'  in  June,  1920,  opened  the  way 
for  an  immediate  and  extraordinary  hydro-eleetric  development  which 
will  perhaps  not  soon  be  surpassed.  The  significance  of  these  figures 
as  to  development  during  the  36  years  which  have  passed  since  the  fir.st 
hydro-electric  installation  in  California  becomes  at  once  apparent  when 
one  pauses  to  reflect  that  the  potential  water  power  resources  in  Cali- 
fornia are  estimated  at  only  approximately  4,600,000  horsepower 
available  80  per  cent  of  the  time  or  6,700.000  horsepower  available  50 
per  cent  of  the  time. 
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In  process  of  construction  by  San  Joaquin  Light  and  Power  Corporation  on  Kings  River. 
Head   247S  feet.      Theoretical  horsepower   202,500. 
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CHAPTER    III. 

ADJUDICATION  OF  EXISTING  WATER  RIGHTS. 

The  conditions  that  necessitated  the  enactment  of  the  provisions  of 
the  Water  Commission  Act  pertaining  to  the  adjudication  of  existinp: 
water  rights  hy  stream  systems  have  been  fully  discussed  in  the  earlier 
biennial  reports  of  the  Division  of  Water  Rights,  and  of  its  prede- 
cessor, the  State  Water  Commission.  It  is  thought  that  the  necessity 
for  such  legislation  has  been  particularly  well  explained  in  the  intro- 
duction of  Chapter  IV  of  the  Biennial  Report  of  the  Division  published 
November  1.  1924. 

Titles  to  tl\e  use  of  walei-  must  be  established  and  made  secure  in 
order  to  insure  an  orderly,  .systematic  and  judicious  development  of  the 
water  resources  of  the  state.  The  adjudication  procedures  provided  in 
the  Water  Commission  Act  afford  the  means  by  which  existing  water 
rights  on  any  stream  system  may  be  determined  and  placed  of  record 
in  a  single  proceeding,  to  the  end  that  they  may  be  protected  from 
infringement  by  new  rights  that  may  be  acquired,  and  that  they  may 
be  made  the  Itasis  for  disti'ilnition  by  water  master  whenever  it  becomes 
necessary  that  such  control  be  exercised. 

Tnder  the  provisions  of  the  Water  Commission  Act,  adjudication 
proreedings  may  be  initiated  in  advance  of  conflict  between  water  users 
and.  by  settlement  of  the  rights  involved,  the  owners  of  vested  rights 
may  secure  protection  from  actual  injury  due  to  diversion  by  junior 
upstream  users,  and  from  litigation  that  might  otherwise  bo  instituted 
by  downstream  users. 

Where  adjudication  iirocei-dings  are  eoiidueted  liy  the  Division  of 
Water  Rights  a  complete  and  thorough  investigation  and  surve.v  of  the 
entire  stream  system  is  made  by  specially  trained  engineers  who  are 
state  employees  and  disinterested  parties.  Such  investigation  and 
survey  include  measurenu'iits  of  the  water  supply  and  of  the  amounts 
of  water  used  under  the  various  diversion  systems,  and  in  the  case  of 
irrigation  rights  measvn-ements  of  the  areas  irrigated  and  a  study  of 
the  various  factors  upon  which  the  duty  of  water  is  based.  The 
physical  facts  are  thus  determined  and  presented  in  the  form  of  maps, 
tabulations,  and  reports,  and  most  of  the  historical  facts  are  deter- 
mined by  a  simple  and  effective  procedure  through  the  medium  of 
written  statements  of  claims  or.  if  necessary,  by  evidence  taken  at  liear- 
ings  held  at  a  place  convenient  to  the  claimants  and  witnesses.  With 
all  of  tlie  data  and  information  above  mentioned  at  hand  it  is  then  possi- 
ble to  apply  the  law  and  make  an  accurate  determination  of  the  rights 
involved. 

Sections  24  to  36/,  inclusive,  of  the  Water  Commission  Act.  as 
amended  in  1917,  provide  two  procedures  under  which  the  Division 
of  Water  Rights  may  determine  existing  water  rights  upon  any  stream 
.system,  the  findings  of  Ihe  Division  in  both  procedures  being  suliject 
to  confirmatimi  or  modifieiitioii  l)y  snjiei'ior  court  decree. 

Adjudication  Procedure — Sections  25  to  36f  of  Act. 

Adjudication  proceedings  under  sections  ^2'^  to  3(i/.  inclusive,  of  tlie 
act  may  be  initiated  by  tlie  filing;'  of  a  i)etition  signed  by  one  or  more 
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claimants  followed  by  a  finding  by  the  DiAision  that  the  facts  and 
conditions  are  such  as  to  justify  the  proceedings,  or  they  may  be 
initiated  by  action  of  the  Division  on  its  o^vn  initiatiYC.  An  order  is 
then  entered  by  the  Division  designating  the  stream  system  to  be 
investigated ;  notice  is  published :  a  thorough  field  investigation  and 
compilation  of  data  is  made  by  Division  engineers;  notice  is  published 
setting  a  date  on  or  before  which  proofs  must  be  filed  by  claimants; 
forms  for  proofs  are  supplied  by  the  Division;  claimants  are  assisted 
in  utilizing  the  data  collected  by  the  Division  if  they  so  desire;  the 
proofs  are  assembled,  ab.stracted,  and  submitted  to  public  inspection 
together  with  all  data  and  maps  compiled  and  prepared  by  the 
Division ;  claimants  are  given  opportunity  to  contest  any  proof  or 
proofs;  contests  are  conducted  at  hearings;  an  order  of  determination 
is  entered;  the  order  of  determination  is  printed  and  a  certified  copy 
is  filed  with  the  clerk  of  the  superior  court  in  the  jurisdiction 
wherein  the  investigation  is  made :  an  order  from  the  court  setting  a 
date  for  hearing  is  obtained ;  notice  of  such  hearing  is  published  and 
served  by  registered  mail ;  any  time  at  least  ten  days  prior  to  date  of 
hearing  pai-ties  aggrieved  may  file  a  notice  of  exceptions  to  the  order 
and  thereby  secure  a  hearing  in  court  and  a  determination  made  by  the 
court.  In  case  no  exceptions  are  filed  the  court  enters  the  order  of 
determination  filed  by  the  Division,  as  its  decree.  By  such  procedure 
all  water  rights  by  appropriation  upon  any  stream  system  may  be 
determined,  and  on  stream  systems  where  riparian  and  prescriptive 
rights  are  not  involved  to  any  considerable  extent  a  comprehensive 
determination  may  be  obtained  by  this  method. 

Court    Reference    Procedure — Section   24  of  Act, 

Under  the  provisions  of  Section  24  of  the  Act  any  suit  pending  in 
the  siiperior  court  in  which  the  determination  of  water  rights  is  in- 
volved may  be  referred  to  the  Division  of  Water  Rights  for  investiga- 
tion as  referee.  In  order  to  secure  such  a  reference  a  suit  must  be 
filed  in  the  superior  court  and  an  order  of  reference  obtained  from 
the  court.  Such  a  suit  may  be  prompted  by  actual  conflict  between 
parties  or  it  may  be  of  a  friendly  nature  and  primarily  intended  to 
secure  a  settlement  of  rights  by  this  method  of  procedure.  The  refer- 
ence to  the  Division  is  discretionary  with  the  court.  ^lany  such  cases 
have  heretofore  been  so  referred  either  by  stipulation  of  the  parties  or 
by  unopposed  motion.  In  order  to  secure  a  complete  adjudication  on 
any  stream  system  by  the  court  reference  method  the  pleadings  should 
be  so  framed  as  to  call  for  a  determination  of  the  relative  rights  of  all 
parties  using  water  and  not  simply  for  the  determination  of  the  rights 
of  a  plaintiff  group  as  against  a  defendant  group.  In  other  words  the 
pleadings  should  not  be  limited  in  scope  so  as  to  prevent  a  decree 
which  will  establish  the  right  of  each  party  as  against  eveiy  other 
partTi-  to  the  proceedings.  Also  the  pleadings  should  be  ruled  upon 
by  the  court  prior  to  the  order  of  reference  and  the  issues  thereby 
defined  and  joined. 

An  order  of  reference  having  been  received  by  the  Division  the 
procedure  followed  is  in  some  respects  similar  to  that  outlined  in  the 
case  of  proceedings  under  sections  2.5  to  36/  of  the  act.  However  the 
Division  is  not  bound  by  any  formal  procedure  in  a  court  reference 
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BURNEY    FALLS    ON    BURNEY    CREEK.    SHASTA    COUNTY. 


A  stream  on  which  the  rights  to  use  water  have 
lated   by   the   Division   of  Water   Rights   under   the 


rmined,  and  diversions  are  regu- 
of   the  Water    Commission   Act. 
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and  any  of  the  various  steps  proA-ided  for  in  sections  25  to  36/  may  be 
eliminated  or  modified  as  conditions  may  justify,  although  a  hearing 
before  the  Division  as  referee  is  held  in  ease  the  parties  are  not  brought 
into  agreement,  and  upon  such  points  as  the  parties  will  not  settle  by 
stipulation.  In  general,  the  pleadings  filed  by  the  parties  in  court 
reference  proceedings  will  take  the  place  of  proofs  of  appropriation, 
and  the  Division,  after  having  compiled  data  and  made  surveys  and 
maps  covering  the  physical  facts  involved,  and  ha\'ing  held  such 
conferences  with  the  parties  and  such  hearings  as  may  have  been 
necessary,  and  having  thereby  fully  informed  itself  in  the  premises, 
files  its  report  as  referee,  which  report  includes  findings  of  fact,  con- 
clusions of  law.  and  a  proposed  judgment  aud  decree.  Any  parties 
dissatisfied  with  the  referee's  report  are  entitled  to  be  heard  in  court, 
and  the  findings  of  the  Division  may  be  modified  by  the  court  in  its 
decree  as  evidence  submitted  by  any  dissatisfied  parties  may  justify. 

Lender  the  court  reference  procedure  above  described  all  water  rights 
of  whatsoever  character  may  be  included,  and  it  is  the  only  means  by 
which  riparian  and  prescriptive  rights  may  be  brought  before  the 
Division  of  Water  Rights  for  determination.  On  all  stream  sy.stems 
where  riparian  and  prescriptive  rights  are  involved  to  any  consideT- 
able  extent,  the  court  reference  procedure  should  therefore  be  resorted 
to  rather  than  the  procedure  provided  in  sections  25  to  36/,  inclusive, 
of  the  act.  which  latter  procedure  is  specifically  limited  to  water  rights 
by  appropriation. 

Adjudication    Proceedings   Undertaken. 

Eighteen  adjudication  proceedings  have  been  undertaken  by  the 
Division  of  Water  Rights  and  by  its  predecessor,  the  State  Water 
Commission,  either  under  court  reference  as  provided  for  in  Section  24 
of  the'  act,  or  under  the  provision  of  sections  25  to  36/.  inclusive,  of 
the  act,  as  summarized  in  Table  4.  on  the  oppo.site  page. 

It  will  be  noted  that  seven  of  the  proceedings  have  been  successfully 
terminated  by  court  decrees,  that  one  was  abandoned  because  of  legal 
complications,  and  that  ten  are  .still  pending.  The  .seven  completed 
proceedings  have  resulted  in  the  establishment  of  161  water  rights, 
covering  a  total  dii-ect  flow  diversion  eciuivalent  to  a  continuous  flow 
of  approximately  339  cubic  feet  per  second,  and  storage  diversion  to 
the  extent  of  3987  acre-feet  pev  annum.  Of  the  total  direct  flow  diver- 
sion decreed,  approximately  306  cubic  feet  per  second  are  for  use  for 
agricultural  purpo.ses  on  approximately  13,57.0  acres  of  land.  11  cubic 
feet  per  second  are  for  use  for  developing  power,  and  2  cubic  feet  per 
second  are  for  use  for  mining  purposes.  The  entire  quantity  of  water 
decreed  for  diversion  to  storage  is  to  be  used  for  the  irrigation  of 
approximately  1,900  acres,  making  a  total  area  of  approximately  15.470 
acres  of  irrigated  land  to  which  water  rights  were  decreed  in  the  seven 
proceedings. 

Adjudication  Proceedings  Completed  During  Biennium. 

One  such  proceeding  was  tei-minated  by  court  decree  during  the 
biennium  ending  November  1,  1926.  this  being  the  Burney  Creek 
reference. 
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TABLE  A. 
Summary  of  Adjudication  Proceedings. 


Stream 
system 

Location, 
counties 

Method 

Date  of 

order 

initiating 

Status 
Nov.  1, 1926 

Remarks 

Red  Rock 

Court 
reference. 

May  27, 
1916. 

Closed 

Case  failed  of  completion  because  of  in- 
volved land  ownerships  and  other  pend- 
ing litigation. 

Creek. 

Court 
reference. 

June  12, 
1916. 

Completed. 

Decree  entered  April  16, 1918. 

Stanisb'js 
River. 

Alpine.   Calaveras. 
Tuolumne,  Stan- 
islaus   and    San 
Joaquin. 

Sections  25 
to  36/. 

Aae.  24, 
1917. 

Pending 

Final  order  of  determination  filed  in  Su- 
perior Court;  exceptions  to  order  filed; 
court  hearing  on  exceptions  pending. 

San  Pedro 
Creek. 

San  .Mateo 

Court 
reference. 

Sept.   6, 
1917. 

Completed  - 

Decree  entered  May  12,  1921. 

North  Fork 

Court 
reference. 

June    9, 
1919. 

Completed  - 

Cottonwood 
Creek. 

West  Fork 

Sections  25 
to  36/. 

June  23, 
1919. 

Completed  . 

Carson 
River. 

Hat  Creek 

Court 
reference. 

Mar.  29, 
1920. 

Completed . 

Decree  entered  iMay  14,  1924. 

Oak  Creek— . 

Sections  25 
to  36/ 

Sept.  26, 
1921. 

Completed  - 

Shasta  . 

Court 
reference. 

Nov.  25, 
1921. 

Completed  - 

Sections  25 
to  36/ 

Dec.  21, 

1921. 

Pending 

Collection  of  engineering  data  completed: 
all  proofs  filed;  abstract  of  claims  print- 
ed; period  for  filing  notices  of  contest 
expires  November  2, 1926. 

Whitewater 
River. 

Riverside  and 
San  Bernardino. 

Sections  25 
to  36/ 

Dec.    9, 
1922. 

Pending 

Hearings  on  all  contested  claims  held; 
order  of  determination  in  course  of 
preparation. 

North  Cow 

Court 
reference. 

Apr.  25, 
1923. 

Pending 

Tentative  settlement  agreed  upon  as  a 
basis  for  distribution  by  Water  Master 
during  1926  season. 

Creek. 

Oak  Run 

Court 
reference. 

Apr.  25, 
1923. 

Pending 

Tentative  settlement  agreed  upon  as  a 
basis  for  distribution  by  Water  Master 
during  1926  season. 

Creek. 

Owl  Creek,... 

Court 
reference. 

Apr.  28, 
1925. 

Pending 

March  8.  1926;  court  decree  expected  in 
near  future. 

Soldier  Creek. 

Court 
reference. 

May  21, 
1925. 

Pending 

March  8.  1926;  court  decree  exiwcted  in 
near  future. 

Morrison 
Creek. 

Del  Norte-. 

Court 
reference. 

Mar.    5, 
1926. 

Pending 

Collection  of  engineering  data  completed: 
hearing  before  referee  held;  Division's 
report  as  referee  in  course  of  prepara- 
tion. 

Clover  Creek . 

Shasta - 

Court 
reference. 

Aug.    7, 
1926. 

Pending  _,- 

Preliminary  field  investigation  made. 

Butte  Creek-. 

Siskiyou 

Court 
reference. 

Sept.  30, 
1926. 

Pending 

Work  not  yet  commenced. 

42  DIVISIOX   OF   WATER  EIGHTS. 

The  Bumey  Creek  stream  system  rises  on  Mount  Biirney,  in  the 
eastern  part  of  Shasta  County,  and  flows  in  a  general  northerly  direc- 
tion to  its  touflueuee  with  Pit  Kiver.  immediately  below  Bumey  Falls. 
Although  there  is  a  considerable  flow  of  water  over  Bumey  Falls  at  all 
seasons  of  the  year,  as  shown  in  Plate  13.  the  entire  flow  supplying 
Burney  Falls  during  the  summer  months  rises  in  the  bed  of  the  creek 
immediately  above  the  falls.  During  the  months  of  June,  July.  August 
and  September  of  each  year  the  entire  surface  flow  of  the  upper  portion 
of  Burney  Creek  is  utilized  for  the  irrigation  of  2620  acres  of  land 
in  Burney  Valley.  Xo  use  is  made  of  the  waters  that  rise  immediately 
above  the  falls. 

In  1916  a  suit  was  brought  in  the  superior  court  of  Shasta  County 
by  Ednah  M.  Black,  one  of  the  water  users  at  the  lower  end  of  Burney 
Valley,  naming  three  upper  users  as  defendants,  and  seeking  to  enjoin 
them  from  using  Avater  to  her  injury.  Owing  to  the  fact  that  the  liti- 
gants were  alile  to  reach  a  temporary  working  agreement  as  to  the 
iLse  of  water,  the  suit  was  not  pressed  until  the  fall  of  1921.  when  it 
was  referred  by  the  court  to  the  Division  of  Water  Rights  for  investi- 
gation as  referee.  Upon  the  recommendation  of  the  Division,  eight 
additional  water  iisers  were  brought  into  the  suit  in  order  that  the 
proceedings  might  result  in  a  complete  adjudication  of  all  water  rights 
on  the  .stream  sy.stem.  except  those  on  Goose  Valley  Creek,  which  tribu- 
taiy  contributes  little  or  no  water  to  Burney  Creek  during  the  summer 
months. 

A  field  investigation  of  the  water  supply  and  use  of  water  from 
the  stream  system  was  made  by  the  Division  during  the  1922  irrigation 
season,  as  a  I'esult  of  which  an  engineering  report  and  a  set  of  maps 
were  prepared.  Copies  of  the  report  and  maps  were  submitted  to  the 
attorneys  representing  the  various  water  users,  and  after  several  con- 
ferences between  the  attorneys  and  representatives  of  the  Division  the 
ease  was  set  for  hearing  in  the  fall  of  1924.  which  hearing  was  post- 
poned tintil  February,  192o,  at  the  request  of  several  of  the  interested 
parties. 

On  the  day  set  for  hearing,  before  proceeding  with  the  taking  of 
testimony,  the  representatives  of  the  Division  went  into  conference 
with  the  various  water  users  and  their  attorneys  for  the  purpose  of 
endeavoring  to  settle  as  many  of  the  issues  as  possible  by  stipulation. 
After  several  days  of  such  conference  all  parties  involved  agreed  upon 
a  tentative  allocation  of  the  water  supply,  with  the  provision  that  the 
same  be  tried  out  during  the  1925  irrigation  sea.son  under  the  supervi- 
sion of  a  water  master  to  be  appointed  by  the  Division. 

Accordingly,  the  stream  system  was  administered  by  a  water  master 
during  the  1925  season  upon  the  basis  of  the  tentative  schedule  agreed 
upon.  At  the  end  of  the  season  a  report  was  prepared  by  the  water 
master  setting  forth  the  results  accomplished  and  containing  several 
recommendations  as  to  minor  changes  in  the  schedule  that  would  make 
it  more  equitable. 

A  further  conference  between  the  Division  and  the  water  users  and 
their  attorneys  was  held  in  December.  1925,  at  which  the  various 
changes  recommended  by  the  water  master  were  adopted,  and  all  parties 
stipulated  that  the  Division  might  submit  the  modified  .schedule  to 
the  court  as  its  findings  and  that  the  court  mi^ht  enter  a  decree  in 
accordance  therewith.    The  decree  was  entered  on  Januarv  30,  1926, 
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Adjudication  Proceedings  Pending  Throughout  Biennium. 

Of  the  six  adjudic-ation  proceedings  tliat  weTe  pending  on  Novem- 
ber 1.  1924,  five  were  still  pending  on  November  1,  1926.  These  pro- 
ceedings cover  the  Stanislaus  River  stream  system  in  Alpine,  Calaveras, 
Tuolumiie.  Stanislaus  and  San  Joaquin  Counties,  the  Shasta  River 
stream  system  in  Siskiyou  County,  the  Whitewater  River  stream  system 
in  Riverside  and  San  Bernardino  Counties,  the  North  Cow  Creek 
stream  sj'stem  in  Shasta  County,  and  the  Oak  Run  Creek  stream  system 
iu  Shasta  County. 

In  the  Stanislaus  River  proceedings  the  final  order  of  determination 
of  the  Division  was  fih'd  in  the  superior  eouit  of  San  Joaquin  County 
in  January,  1923,  and  twelve  notices  of  exception  thereto  were  filed, 
some  of  which  attacked  the  constitutionality  of  the  Water  Commission 
Act  and  the  jurisdiction  of  the  court.  A  hearing  on  the  constitutional 
issues  was  held  before  Judge  Plummer  and  the  matters  were  sub- 
mitted to  him  on  briefs,  but  he  was  appointed  to  the  appellate  bench 
before  rendering  a  decision,  necessitating  a  rehearing.  After  consid- 
erable difBciilty  in  obtaining  a  judge  that  was  qualified  and  agreeable 
to  all  parties  involved,  the  issues  were  again  set  for  hearing  before 
Judge  Young  on  September  14,  1926.  At  the  latter  hearing  some  of 
the  issues  were  disposed  of  by  stipulation,  and  tlie  remaining  issues 
were  set  for  hearing  on  December  16,  1926.  The  judge  will  rule  on  the 
constitutional  and  jurisdictional  issues  prior  to  November  18,  1926. 

In  the  Shasta  River  proceedings  the  collection  of  the  engineering 
data  was  completed  in  the  fall  of  192'3.  the  engineering  report  and 
maps  were  filed  in  July.  1925,  all  proofs  of  appropriation  were  filed 
prior  to  January  15,  1926,  an  abstract  of  all  claims  has  been  published 
and  copies  thereof  mailed  to  all  claimants,  and  notice  has  been  issued 
fixing  November  2,  1926,  as  the  date  prior  to  which  all  notices  of  con- 
test must  be  filed. 

In  the  Whitewater  River  proceedings  the  collection  of  the  engineer- 
ing data  was  completed  in  the  summer  of  1923,  the  engineering  report 
and  maps  were  filed  in  November.  1923,  all  proofs  of  appropriation 
were  filed  prior  to  October  31.  1924.  the  abstract  of  claims  was  pub- 
lished and  copies  thereof  mailed  to  all  claimants  in  October,  1925,  all 
notices  of  contest  were  filed  prior  to  February  2,  1926.  and  hearings 
on  all  contested  claims  were  held  in  March,  1926.  The  order  of  deter- 
mination of  the  Division  is  now  in  the  course  of  preparation. 

The  North  Cow  Creek  and  Oak  Run  Creek  stream  systems  drain 
adjoining  watersheds  and  work  on  the  court  reference  proceedings 
involving  these  two  stream  systems  has  been  conducted  simultaneou.sly. 
The  collection  of  the  engineering  data  was  completed  in  the  fall  of 
1923.  and  the  enaineering  reports  and  maps  were  filed  in  April.  1925. 
A  conference  between  representatives  of  the  Division  of  Water  Risrhts 
and  all  water  users  on  both  streams  and  their  attorne.vs  was  held  in 
February.  1926,  at  which  a  tentative  allocation  of  the  water  supply 
of  each  stream  was  a^rreed  upon  with  the  understanding  that  such  allo- 
cations he  tried  out  during  the  1926  irrigation  season  under  the 
supervision  of  a  water  master  to  be  appointed  by  the  Division  to  serve 
oji  both  streams.  Such  administration  was  exercised,  and  the  reports 
of  the  water  master  are  now  in  the  course  of  preparation. 
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Adjudication   Proceedings   Initiated   During   Biennium. 

Five  adjudication  proceedings  have  been  initiated  during  the  bien- 
nium ending  November  1,  1926 ;  all  by  court  reference.  These  pro- 
ceedings cover  the  Owl  Creek  and  Soldier  Creek  stream  systems  in 
Modoc  County,  the  Morri.son  Creek  .stream  system  in  Del  Xorte  County, 
the  Clover  Creek  stream  system  in  Shasta  County,  and  the  Butte  Creek 
stream  system  in  Siskiyou  County. 

The  Owl  Creek  and  Soldier  Creek  stream  systems  both  have  their 
origin  on  the  east  slope  of  the  Warner  Range  of  ilountains  in  ^Modoc 
County.  The  flow  of  Owl  Creek  is  utilized  for  the  irrigation  of  2920 
acres  "of  laud,  and  that  of  Soldier  Creek  for  the  irrigation  of  1875 
acres  of  land,  both  irrigated  areas  being  situated  in  Surprise  Valley. 

In  1920  a  suit  was  instituted  by  C.  E.  Cummins  et  al.  in  the  superior 
court  of  ^lodoc  County,  involving  all  of  the  claimants  to  the  waters 
of  Owl  Creek.  During  the  same  year  another  suit  was  brought  in  the 
.same  court  by  the  San  Francisco  Cattle  Loan  Company  et  al.  involv- 
ing all  of  the  claimants  to  the  waters  of  Soldier  Creek.  Court  hearings 
were  held  on  these  cases  in  June.  1922.  and  thereafter  briefs  were  sub- 
mitted by  the  attorneys  representing  the  various  parties.  Later  it 
became  apparent  that  there  was  insufficient  evidence  liefore  the  court 
upon  which  to  base  ace-urate  findings  as  to  the  physical  facts,  and  on 
April  28.  192.5.  and  May  21,  192.i.  the  Owl  and  Soldier  Creek  ca.ses, 
respectively,  were  referred  to  the  Division  of  Water  Rights  for  investi- 
gation, for  the  purpose  of  obtaining  accurate  data  as  to  the  water 
supply  and  water  requirements  of  the  lands  involved. 

The  di.stance  between  Owl  and  Soldier  creeks  is  only  about  twenty 
miles,  and  there  is  a  L'ood  road  between  the  two  streams,  which  condi- 
tions made  it  possible  for  the  field  investigations  in  the  two  proceedings 
to  be  conducted  simultaneously  under  the  direction  of  one  engineer. 
Continuous  records  of  the  water  supply  and  diversions  from  the  two 
streams  were  maintained  throughout  the  192.5  irrisration  season,  the 
automatic  water  stage  recorder  installation  shown  in  plate  14  being 
typical  of  the  means  by  which  such  records  were  obtained. 

The  collection  of  the  engineering  data  was  completed  in  the  fall  of 
192.5.  and  the  engineering  reports  and  maps  were  filed  in  December, 
192.5.  The  reports  of  the  Division  as  referee  in  the  two  cases  were  filed 
with  the  court  on  March  8.  192'6,  and  the  decrees  of  the  court  establish- 
ing the  various  water  rights  are  expected  in  the  near  future. 

Morrison  Creek  is  a  small  tributary  of  Smith  River,  in  Del  Xorte 
County.  On  August  6,  1924,  the  Division  of  Water  Rights  received 
an  application  for  a  permit  to  appropriate  one  cubic  foot  per  second  of 
the  waters  of  the  stream  for  use  on  nonriparian  lands.  This  applica- 
tion was  duly  advertised,  and  being  unprotested  a  permit  was  issued 
thereon  on  June  22.  1925.  On  September  25.  1925,  two  lower  riparian 
owners  brought  action  against  the  permittee  in  the  superior  court, 
seeking  to  enjoin  him  from  proceeding  under  the  permit.  The  plain- 
tiffs claimed  that  they  had  no  knowledge  of  the  proposed  appropriation 
prior  to  the  issuance  of  permit,  and  that  they  would  suffer  serious 
injury  if  any  of  the  waters  of  ^loi-rison  Creek  were  diverted  out  of 
the  water.shed  above  their  lands. 

On  ^March  5.  1926,  the  court  entered  an  order  referring  the  case  to 
the  Division  of  Water  Rights  for  investigation  and  report  as  referee. 
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uiuler  the  provisions  of  seetiuii  'H  of  the  Water  Commission  Act. 
Pursuant  to  such  order  a  field  investigation  of  conditions  on  Morrison 
Creek  was  made  by  one  of  the  Division's  engineers  on  June  2,  1926, 
and  a  hearing  was  held  by  the  Division  in  the  matter  on  July  31,  1926. 
The  report  of  the  Division  as  referee  is  now  being  prepared  and  it  is 
I'xpected  that  shortly  the  same  will  be  filed  with  the  court. 

Clover  Creek  lieads  in  Arthur  Lake  in  the  eastern  part  of  Shasta 
County,  and  flows  in  a  general  southwesterly  direction  for  a  distance 
of  about  twenty-five  miles  to  its  confluence  witli  Cow  Creek  immediately 
below  Millville.  The  stream  drains  the  watershed  ad.iacent  to  that  of 
Oak  Run  Creek  on  the  south,  and  a  portion  of  its  waters  are  diverted 
for  use  on  lands  situated  within  the  Oak  Run  Creek  watershed  for 
which  a  partial  water  supply  is  also  obtained  from  North  Cow  and 
Oak  Run  creeks.  On  account  of  the  combined  use  of  the  waters  of 
the  three  stream  systems  on  such  lands,  the  advisability  of  an  adjudi- 
cation of  the  water  rights  on  Clover  Creek  developed  during  the  course 
of  the  proceedings  covei'ing  North  Cow  and  Oak  Run  creeks,  which 
latter  proceedings  have  l)een  previously  discussed  in  this  chapter. 

On  August  7,  1926,  a  com])laint  was  filed  in  the  superior  court  of 
Shasta  County  by  the  Millville  Ditch  Company,  one  of  the  lowest  iiscrs 
of  water  from  Clover  Creek,  naming  all  other  users  from  tlie  stream 
as  defendants,  and  seeking  to  cpiiet  title  to  its  water  rights.  On  the 
same  day  an  order  was  entered  by  the  court  referring  the  case  to  the 
Division  of  Water  Rights  under  the  pi-ovisions  of  section  2-t  of  the 
Water  Commission  Act. 

A  preliminary  field  investigation  was  made  immediately  following 
the  order  of  reference,  from  which  it  was  determined  that  on  account 
of  the  low  flow  of  the  stream  then  existing,  and  the  advanced  stage 
of  the  irrigation  .season,  it  would  be  inadvisable  to  commence  a  general 
investigation  of  the  water  supply  and  use  of  water  until  the  beginning 
of  the  1927  season.  Miscellaneous  measurements  of  the  stream  flow 
and  of  the  diversions  therefrom  were  made  during  the  months  of 
August  and  September,  however,  liy  tlu'  water  master  on  North  Cow 
and  Oak  Run  creeks. 

It  is  roughly  estimated  that  about  one  thousand  acres  of  land  are 
irrigated  with  the  waters  of  Clover  Creek. 

Butte  Creek  rises  on  the  northeast  slope  of  ^It.  Shasta  and  flows  in 
a  general  northerly  direction  for  a  dis'tance  of  about  thirty-five  miles, 
emptying  into  Butte  Lake,  a  body  of  water  without  outlet.  The  natu- 
ral flow  of  the  stream  during  the  summer  months  is  used  for  the  irriga- 
tion of  about  2'500  acres  of  land,  and  the  flood  waters  are  stored  in 
Butte  Lake,  from  which  they  are  rediverted  by  pumping  and  used  for 
irrigation  within  the  Butte  Valley  Irrigation  District.  This  district 
comprises  a  total  area  of  about  21,000  acres,  of  which  only  aliout  2000 
acres  have  been  put  under  irrigation  up  to  the  present  time. 

The  water  rights  of  the  Butte  Valley  Irrigation  District  are  basetl 
upon  permits  issued  by  the  Division  of  Water  Rights  and  also  upon 
old  vested  rights  appurtenant  to  certain  lands  that  the  district  pur- 
chased. In  1924  a  suit  was  brought  by  the  district  in  the  superior  court 
of  Siskij'ou  County  against  various  upstream  water  users,  seeking  to 
enjoin  tliem  from  diverting  water  to  the  injury  of  the  district.     On 
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September  30,  1926,  an  order  was  entered  l\v  the  court  transferring  the 
case  to  the  Division  o-f  Water  Rights  for  investigation  as  referee.  A 
field  inve'stigatiou  of  the  water  supply  and  use  of  water  from  Butte 
Creek  will  be  started  by  the  Division  at  the  beginning  of  the  irrigation 
season  next  .spring. 

Cost  of  Adjudication  by  Division  of  Water  Rights. 

The  cost  of  adjudication  proceedings  undertaken  by  the  Division  of 
Water  Rights  depends  upon  many  variable  factors,  such  as  the  total 
area  of  land  irrigated  from  the  stream  system,  the  sizes  of  the  various 
tracts  of  irrigated  land,  the  topography  of  the  area  that  must  be  sur- 
veyed, the  number  of  diversions,  the  accessibility  of  the  diversions,  the 
quantity  of  existing  hydrographie  data,  the  number  and  nature  of  the 
contests  that  may  develop,  and  the  distance  of  the  stream  system  from 
Sacramento. 

Accurate  co.st  data  have  been  kept  by  the  Division  on  all  adjudication 
proceedings  that  have  been  initiated  since  1918,  and  the  results  for  the 
five  of  such  proceedings  that  have  been  completed  are  shown  in  the 
following  table : 

TABLE  5. 
Adjudication  Cost  Data. 


Stream  system  adjudicated 

Acreage 
irrigated 

Amount  of 
water  decreed 

(continuous 
flow 

equivalent 
in  cubic  feet 

per  second) 

Cost 

Cost  per 

acre 
irrigated 

Cost  per 
cubic  feet 
per  second 

decreed 

North  Fork  Cottonwood  Creek 

West  Fork  Carson  River 

2,180 
4.998 
2,447 
1.761 
2.619 

33  15 
74.36 
122.35 
56.19 
32.15 

S763  50 
2,702  44 
1,624  25 
1.178  69 
1,162  80 

SO  35 
54 
67 
67 
44 

522  75 
36  30 

Hat  Creek... 

13  25 

Oak  Creek... 

21  00 

36  20 

Totals 

14,005 

318  20 

$7,431  78 

SO  53 

{25  90 

The  low  cost  per  acre  in  the  North  Fork  of  Cottonwood  Creek  pro- 
ceedings is  accounted  for  by  the  fact  that  it  was  not  necessary  to  make 
an  in.sti-umental  survey  of  the  lands  irrigated  from  that  stream,  and 
the  low  cost  per  cubic  foot  per  second  decreed  in  the  Hat  Creek  pro- 
ceedings is  accounted  for  by  the  fact  that  an  extremely  low  duty  of 
water  was  established  for  the  lands  irrigated  from  that  stream. 

While  the  tabulation  indicates  a  maximum  cost  of  sixty-seven  cents 
per  acre  of  irrigated  land  in  adjudication  proceedings  already  com- 
pleted, there  are  at  present  pending  several  proceedings  involving 
relatively  small  total  areas  of  irrigated  land  in  which  the  cost  will 
probably  exceed  one  dollar  per  acre. 
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CHAPTER   IV. 

ADMINISTRATIVE  DISTRIBUTION  OF  WATER. 

The  object  of  all  administrative  and  legal  activity  in  the  matter  of 
water  rights  is  the  ultimate  distribution  of  the  water  itself  to  the 
rightful  claimants.  Preceding  chapters  have  dealt  with  supervision 
over  the  acquisition  of  new  rights  and  the  adjudication  of  existing 
rights  which  are  but  means  to  the  end  that  the  owners  of  vested  rights 
may  be  protected  in  the  use  to  which  they  are  entitled.  On  many  stream 
.systems  in  the  state  development  has  progressed  to  the  stage  where 
adequate  protection  to  vested  rights  can  only  be  atforded  by  .state 
supervision  over  the  distribution  of  water,  through  the  agency  of 
water  masters.  This  condition  was  recognized  by  the  legislature  in 
1921,  when  the  Water  Commission  Act  was  amended  so  as  to  provide 
for  the  creation  of  "water  districts"  and  for  water  master  service 
within  such  districts. 

Procedure  Provided  in  Water  Commissicn  Act. 

Amended  sections  37  to  37c,  inclusive,  of  the  Water  Commission  Act 
provide  for  the  creation  of  water  districts  by  the  Division  of  Water 
Rights,  as  necessity  therefor  demands,  such  districts  to  include  only 
stream  systems  upon  which  all  water  rights  have  been  adjudicated. 
Upon  written  request  from  the  owners  of  at  least  fifteen  per  cent  of 
the  diversion  systems  entitled  to  water  in  any  district,  the  Division 
may,  if  in  its  discretion  necessity  therefor  exists,  appoint  one  or  more 
water  ma.sters  for  such  district.  Such  water  masters  are  authorized  to 
distribute  the  waters  of  tlie  stream  systems  among  the  various  con- 
duits in  accordance  with  the  determined  rights,  and  in  the  performance 
of  such  duty  may  regulate  diversion  works.  Changing  or  interfering 
with  diversion  works  whicli  liave  been  regulated  by  a  water  master 
con.stitutes  a  misdemeanor  punishable  by  flue  or  imprisonment,  or  both. 
Any  water  user  who  is  dissatisfled  with  a  decision  of  a  water  master, 
however,  has  the  right  of  appeal  from  .such  decision  to  the  superior 
court  of  the  county  in  which  the  regulation  takes  place. 

A  comparison  of  the  procedure  above  outlined  with  that  contained 
in  the  codes  of  the  thirteen  other  western  irrigation  states  which  have 
laws  covering  administrative  distribution  of  tlie  waters  of  their  stream 
systems  indicates  that  the  provisions  of  the  California  act  are  com- 
plete and  in  accordance  ^\dth  the  best  practice,  except  that  no  provision 
tor  a  method  of  financing  water  master  service  is  contained  in  the 
(  aliforuia  law.  Unfortunately,  the  omission  of  provision  for  financing 
water  master  service  makes  the  entire  distribution  procedure  contained 
in  the  California  act  difficult  if  not  impractical  of  operation. 

One  water  district  was  created  by  tlie  Division  of  Water  Rights  and 
an  attempt  was  made  to  finance  water  master  service  in  that  district 
through  voluntary  contributions  from  the  water  users.  The  district 
embraced  the  watershed  of  the  West  Fork  of  Carson  River  in  Alpine 
County,  all  water  riglits  withiu  which  were  determined  in  adjudication 
jjroceedings  conducted  by  the  Division  and  terminated  by  a  court  decree 
in  1921.  The  order  creating  tlie  district  was  entered  in  ilay,  1922, 
upon   receipt   of  a   petition   for   water   master   service   signed    by   the 
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owners  of  tweuty-seven  per  cent  of  the  ditches  entitled  to  "water  from 
the  stream.  The  suggestion  of  the  Division  that  distribution  within 
the  district  be  financed  by  voluntary  contribution  met  with  ready 
response  from  the  lower  users,  but  was  accepted  with  reluctance  by 
most  of  the  upper  users.  Xeverthele.ss.  in  spite  of  some  unwillingmess 
on  the  part  of  various  upstream  users  to  bear  their  portion  of  the 
expense,  it  was  possible  for  the  Division  to  provide  water  master 
service  in  the  West  Carson  District  during  the  1922  aud  1923  irriga- 
tion seasons,  principally  due  to  the  fact  that  a  group  of  the  lower  users 
practically  guaranteed  the  neces.sary  funds  to  cover  the  cost  of  the 
work.  In  the  latter  part  of  the  1923  season,  however,  the  river  dropped 
to  a  very  low  stage  and  some  of  the  upper  users  became  dissatisfied 
with  the  amounts  of  water  delivered  to  them.  As  a  con.sequenee, 
attempts  to  finance  water  master  service  iu  the  district  through  volun- 
tary contributions  in  the  1924.  1925  and  1926  seasons  failed  because  of 
lack  of  cooperation  from  various  upper  users,  who.  because  of  their 
strategic  position  on  the  stream,  are  apathetic  regarding  supervision 
of  diversions. 

Becau.se  of  the  failure  in  the  in.stauce  of  the  West  Carson  Di-strict, 
no  further  attempts  have  been  made  by  the  Division  of  Water  Rights 
10  administer  the  distribution  of  water  under  the  provisions  con- 
tained in  the  Water  Commission  Act.  At  the  present  time,  however, 
there  are  several  areas  in  the  state  within  which  the  water  rights  have 
been  ad.iudicated.  aud  within  which  water  ma.ster  service  Ls  desired  by 
a  majority  of  the  water  users.  These  areas  should  properly  be  embraced 
in  water  districts  at  such  time  as  the  act  may  be  amended  so  as  to 
jirovide  a  method  of  financing  water  distribution. 

Appreciating  that  no  material  progress  can  be  made  in  administering 
the  distribution  of  water  in  California  until  the  above  mentioned 
deficiency  in  the  Water  Commission  Act  is  supplied,  the  Division  has 
given  very  careful  consideration  to  the  matter  of  an  equitable  and 
practical  method  of  apportioning  and  collecting  the  necessary  funds 
for  water  master  serAice.  As  a  result  of  this  investigation  it  is  con- 
cluded that  the  most  satisfactory  method  iu  operation  in  any  iirigation 
.state  is  that  provided  in  the  law  enacted  by  the  Nevada  legislature 
in  1921,  and  under  which  water  master  service  has  been  successfully 
financed  in  that  state  for  the  pa.st  five  years. 

Under  the  Nevada  law  each  water  master  is  paid  by  the  county  in 
which  his  water  district  is  situated,  from  a  special  water  district  fund. 
If  the  water  district  embraces  more  than  one  county,  the  expense  is 
apportioned  among  the  counties  in  the  ratios  that  the  water  rights 
^rithin  each  county  bear  to  the  aggregate  water  rights  iu  the  district. 
Prior  to  the  first  ilonday  of  April  of  each  year  the  State  Engineer 
submits  to  the  board  of  commissioners  of  each  county  a  budget  show- 
ing the  estimated  cost  of  water  master  service  for  the  ensuing  fiscal 
year  for  aU  water  districts  within  the  county,  together  with  a  .statement 
showing  the  ratios  that  the  water  rights  of  each  user  bear  to  the 
aggregate  of  the  water  rights  within  his  district,  and  the  charge  against 
each  user  based  upon  such  ratios.  Upon  the  receipt  of  such  budgets 
and  statements,  the  county  commissioners  are  required  to  certify  the 
respective  charges  against  the  water  users  to  the  county  a.sse.ssor,  and 
it  is  made  the  duty  of  that  official  to  enter  the  charges  against  the 
respective  water  users  and  their  land  served,  on  the  countv  assessment 
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roll.  The  charges  become  liens  upon  the  propertie.s  served,  and  are 
collected  by  the  county  tax  collector  in  the  same  manner  that  other 
taxes  are  collected.  The  sums  thus  received  from  the  varioas  water 
users  within  a  district  are  deposited  in  the  water  district  fund  of  that 
district.  All  bills  for  water  master  service  must  be  certified  by  the 
State  Engineer  and  approved  by  the  board  of  county  commissioners, 
after  which  the  county  auditor  is  authorized  to  draw  warrants  therefor 
from  the  proper  water  di.strict  fund. 

Distribution  Authorized  by  Court  Decrees. 

On  account  of  the  impracticability  of  administering  stream  systems 
under  the  provisions  of  the  Water  Commission  Act  in  its  present  form, 
the  Division  of  \Vater  Eights  has  recommended  to  the  court,  in  all 
adjudications  that  have  been  accomplished  through  court  reference 
covering  .stream  systems  on  which  there  appeared  neces,sity  for  water 
master  service,  that  provision  for  such  service  be  contained  in  the 
decree  establishing  the  water  rights.  In  accordance  with  such  recom- 
mendations the  decrees  in  the  North  Fork  of  Cottonwood  Creek,  Hat 
Creek,  and  Burney  Creek  ad.judication  proceedings  contain  provisions 
to  the  effect  that  upon  petition  of  any  water  user  the  Division  may, 
if  in  its  discretion  necessity  therefor  exists,  appoint  a  water  ma.ster  to 
.supervise  the  distribution  of  the  waters  of  the  stream  system  in  accord- 
ance with  the  terms  of  the  decree,  during  the  then  current  irrigation 
season.  It  is  further  provided  in  those  decrees  that  all  expense  of 
such  water  master  .service  shall  be  borne  by  the  parties  in  the  respective 
ratios  that  their  water  rights  bear  to  the  aggregate  of  all  water  rights 
on  the  stream. 

Water  master  seiTice  was  successfully  provided  under  provisions  of 
court  decree  on  the  North  Fork  of  Cottonwood  Creek  during  the  1924 
.season,  on  Hat  Creek  during  the  1924,  192.5  and  1926  seasons,  and  on 
Burney  Creek  during  the  1926  season.  No  petition  for  water  master 
service  on  the  North  Fork  of  Cottonwood  Creek  was  received  during 
either  the  192.5  season  or  the  1926  season,  and  it  is  thought  that  the 
regulation  on  that  stream  in  1924,  and  the  structures  that  were  installed 
on  the  ditche.s  during  that  sea.son,  have  so  systematized  diversions  that 
necessity  for  water  master  .service  on  the  stream  in  future  years  has 
been  eliminated. 

Distribution  Authorized  by  Agreements. 

On  some  stream  systems  in  the  state  the  need  for  supervision  over 
diversions  has  become  so  acute  that  the  water  users  have  voluntarily 
entered  into  agreements  providing  for  water  master  service.  Such 
agreements  specify  the  authority  and  duties  of  the  water  master,  and 
the  basis  upon  Avhich  the  distribution  is  to  be  made,  and  provide  for 
the  apportionment  of  the  expense  of  water  master  .service  among  the 
water  user.s  served. 

In  the  ea.se  of  a  stream  on  which  the  water  rights  have  not  been 
adjudicated  and  can  not  be  definitely  agreed  upon,  the  authority 
of  the  water  master  may  be  limited  to  general  supervision  over  diver- 
sions for  the  purpose  of  eliminating  all  wasteful  use  of  water.  Such 
agreements  were  signed  on  the  Sacramento  River  in  1920  and  1924. 
On  the  other  hand,  in  the  ca.se  of  a  stream  on  which  the  water  rights 
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have  been  established  by  court  decree,  the  water  master  may  be  given 
absolute  authority  to  regulate  headgates  so  as  to  effect  distribution  in 
accordance  with  the  definite  amounts  and  priorities  of  the  various 
rights.  Such  an  agreement  was  signed  on  Cedar  Creek,  ]Modoc  Countv, 
in  1926. 

Water  master  .service  under  autliority  of  agreements  entered  into 
l)y  the  -water  users  l)as  been  provided  on  Ki)ig.>;  River  each  season  com- 
mencing with  1919,  on  tlie  Sacramento  River  during  the  1920,  1924, 
1925  and  1926  seasons,  on  Sha.sta  River  during  tlie  1924  and  1926 
seasons,  on  Burney  Creek  during  the  1925  season,  on  Owl  Creek  during 
the  1925  and  1926  seasons,  on  Soldier  Creek  during  the  1925  and  1926 
seasons,  on  Cedar  Creek  during  the  1926  season,  on  North  Cow  Creek 
durinsr  the  1926  season,  and  on  Oak  Run  Creek  during  the  1926  season. 

Stream  Systems  Administered  During   Biennium. 

State  supervision  over  the  distribution  of  the  ^^-aters  of  ten  stream 
svstems  in  the  state  was  exercised  during  the  biennium  ending  Novem- 
ber 1,  1926. 

Water  master  service  under  the  Kings  River  agreement,  which 
service  was  commenced  in  1919  and  has  been  described  in  previous 
biennial  reports,  was  continued  throughout  the  past  biennium.  The 
distribution  of  the  waters  of  Kings  River,  and  the  related  work  under- 
taken by  the  Division  of  Water  Rights,  are  subjects  of  sufficient  impor- 
tance to  .iustify  a  separate  chapter  and  are  accordingly  covered  in 
Chapter  YI  of  this  report. 

General  supervision  over  diversions  from  the  Sacramento  River, 
similar  to  tliat  rendered  under  the  agreements  of  1920  and  1924,  and 
ile.seribed  in  Appendix  "J"  of  the  1920  Biennial  Report  of  the  State 
Water  Commission,  and  in  Chapter  XI  of  tlie  1924  Biennial  Report 
of  the  Division  of  Water  Rights,  respectively,  was  continued  during 
the  1925  and  1926  seasons.  The  supervision  was  exercised  during  the 
past  biennium  in  conjunction  with  a  general  study  of  the  water  prob- 
lems of  the  Sacramento  and  San  Joaquin  rivers,  for  which  type  of 
investigation  special  funds  were  appropriated  at  the  1925  session  of 
the  legislature. 

Chapter  IX  of  this  report  is  devoted  to  the  Sacramento  and  San 
Joaquin  rivers  investigation  and  includes  a  discussion  of  the  super- 
vision exercised  over  diversions. 

The  general  supervision  over  diversions  from  Shasta  River,  which 
was  commenced  in  1921,  was  continued  during  the  1925  and  1926 
seasons.  The  events  which  lead  up  to  such  supervision,  and  the  results 
accomplished  during  the  1921,  1922,  1923  and  1924  seasons,  have  been 
described  in  detail  in  Chapter  V  of  the  1924  Biennial  Report  of  the 
Division  of  Water  Rights. 

The  water  supply  of  Shasta  River  and  its  tributaries  held  up  fairly 
well  during  the  1925  irrigation  season.  There  was  at  times  insufScient 
water  to  supply  all  users  and  .several  complaints  of  interference  were 
received.  On  account  of  its  familiarity  with  the  local  conditions 
tlirough  past  experience  the  Division  was  able  to  suggest  methods  of 
cooperation  among  the  water  users  which  resulted  in  disposing  of  all 
the  complaints  except  in  one  ease  in  Avhieh  the  shortage  was  so  severe 
that  it  was  necessary  for  a  representative  of  the  Division  to  spend  four 
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(lays  iu  Shasta  Valley  and  put  iuto  eti'ect  a  plau  of  operation  whereby 
the  shortage  was  taken  by  tlie  latest  appropriators  on  the  stream. 

The  season  of  192(),  however,  was  one  of  very  low  water  supply  and 
eomplaints  of  interference  were  received  from  several  of  tlie  lower 
users  as  early  as  April  3d.  Through  the  voluntary  efforts  of  the  water 
users  and  the  assistance  of  an  engineer  of  the  Division  who  was  in  the 
valley  a  .short  time  on  other  matters  it  was  possible  to  take  care  of 
the  situation  until  early  in  June  when  the  water  supply  became  iitterly 
inadequate  and  the  whole  matter  critical  so  far  as  the  lower  iisers,  who 
l)ave  some  of  the  oldest  rights,  were  concerned. 

It  appeared  that  litigation  would  result  if  immediate  relief  was  not 
afforded.  A  meeting  of  the  Shasta  Valley  Water  Users  Committee 
was  held  at  ^Montague  on  June  17th,  at  which  time  the  Division  was 
asked  to  appoint  a  water  master  to  take  charge  of  the  river  until  at 
least  the  end  of  August  and  funds  to  cari-y  on  such  work  were  provided. 

Mr.  Harrison  Smitherum  was  appoiute.l  water  ma.ster  by  the  Divi- 
sion and  had  charge  of  the  diversions  until  August  31st.  General 
administration  as  described  in  the  1924  Biennial  Report  of  the  Division 
of  ^Yater  Rights  was  exercised  except  that  the  Little  Shasta  Valley 
area  was  eliminated  from  the  supervision  due  to  the  extremely  low  flow 
of  Little  Shasta  River  which  was  impractical  of  regulation. 

The  water  master  service  on  Hat  Creek  which  was  commenced  in 
1921  under  the  provisions  of  the  decree  entered  in  the  court  reference 
jn-oceedings  wliich  resulted  in  the  determination  of  the  water  rights 
on  that  stream,  was  continued  during  the  1925  and  1926  irrigation 
seasons,  upon  receipt  of  petitions  from  water  users  received  at  the 
beginning  of  each  of  those  seasons.  The  details  of  this  adjudication 
proceeding,  and  of  the  subsequent  water  ma.ster  service  in  1924,  have 
been  described  in  Chapters  IV  and  V,  respectively,  of  the  1924  Bien- 
nial Report  of  the  Division  of  Water  Rights. 

The  continuation  of  the  service  during  the  past  biennium  has  been 
marked  by  increased  care  on  the  part  of  the  water  users  in  handling 
their  water,  and  in  many  instances  by  improvements  in  the  ditch 
.systems  and  in  the  preparation  of  the  lands  to  receive  water.  As  a 
result  gradually  increasing  crop  yields  are  being  obtained  on  many  of 
the  ranches. 

At  the  beginning  of  the  water  master  service  in  1924,  the  work  of 
the  water  master  in  regulating  diversions  was  greatlj'  hampered  because 
of  the  lack  of  suitable  control  works  and  measuring  devices  on  the 
ditches.  Such  structures  have  since  been  installed  on  all  of  the  ditches 
and  a  material  saving  of  the  water  master's  time  has  thus  been  effected. 
Whereas  the  regulation  of  diversions  on  Hat  Creek  required  the  water 
master's  full  time  during  the  1924  .season,  one  man  has  been  able  to 
liandle  the  regulation  on  both  Hat  and  Burney  creeks  during  the  1925 
and  1926  sea.sons,  thus  eft'ecting  a  material  saving  in  expense  to  the 
water  users  of  both  streams. 

Burney  Creek  was  administered  by  water  master  during  the  1925 
and  1926  seasons.  In  February,  1925,  all  claimants  involved  in  the 
adjudication  proceedings  covering  the  water  rights  on  that  stream 
reached  an  agreement  providing  a  tentative  schedule  for  water  dis- 
tribution, with  the  provision  that  such  schedule  be  tried  out  during 
the  1925  season  under  the  supervision  of  a  water  master  to  be  appointed 
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by  the  Division  of  Water  Eights.  The  events  that  lead  up  to  such 
agreement  have  been  described  in  the  discussion  of  the  Burney  Creek 
adjudication  proceedings  contained  in  Chapter  III. 

The  waters  of  the  stream  were  distributed  in  accordance  with  the 
agreement  during  the  192.5  season  by  the  same  water  ma.ster  who  served 
on  Hat  Creek,  and  uo  serious  difficulties  were  encountered.  As  a 
result  all  water  users  on  the  .stream  agreed  to  a  final  settlement  of 
their  rights  based  upon  the  tentative  schedule  with  several  minor 
changes,  and  in  January.  1926.  a  court  decree  was  entered  thus  estab- 
lishing the  rights.  The  decree  provides  that  upon  petition  of  one  or 
more  water  users  the  Division  of  Water  Rights  may.  if  in  its  discre- 
tion necessity  therefor  exists,  appoint  a  water  master  to  supervise  the 
distribution  of  water  from  Burnej-  Creek  during  the  then  current 
irrigation  season. 

In  April.  1926.  the  Division  received  a  petition  signed  by  four  of 
the  twelve  water  users  on  Burney  Creek,  requesting  the  appointment 
of  a  water  master  for  the  1926  .sea.son.  The  service  was  rendered  in 
conjunction  with  similar  service  on  Hat  Creek,  as  in  192.5.  An  extreme 
shortage  of  water  occurred  on  Burney  Creek  during  the  latter  part  of 
the  1926  season.  Init  injury  to  crops  was  kept  to  a  minimimi  through 
the  one  hundred  per  cent  cooperation  that  the  water  ma.ster  received 
from  the  users.  All  of  the  ranchers  voluntarily  limited  their  irrigation 
to  such  areas  as  could  be  supplied  with  the  quantities  of  water  avail- 
able, and  no  .serious  conflicts  arose.  General  sentiment  in  Burney 
Valley  is  strongly  in  favor  of  the  continuation  of  rotation  in  the  use 
of  irrigation  water  imder  the  supervision  of  a  water  ma.ster.  and  in 
marked  eontra.st  to  conditions  on  variou.s  other  streams  where  stiper- 
vision  over  diversions  has  been  exercised,  the  need  for  water  master 
service  is  recognized  by  the  upper  users  on  Burney  Creek  as  well  as 
by  the  lower  users. 

Diversions  from  Owl  Creek  and  Soldier  Creek  were  regiilated  by 
the  Division  of  Water  Rights  during  the  192-5  and  1926  seasons.  At  the 
beginning  of  the  field  investigation  in  the  adjudication  proceedings 
covering  those  two  streams,  as  described  in  Chapter  III.  all  water  users 
on  each  stream  agreed  that  diversions  might  be  regulated  duriag  the 
1925  season  by  the  engineer  in  charge  of  the  investigation,  in  order 
to  facilitate  a  study  of  the  water  requirements  of  the  various  lands. 

In  making  such  regulations,  all  rights  were  to  be  treated  as  of  equal 
jiriority.  and  when  the  water  supply  became  inade<iuate  for  all  irrigated 
lands  it  was  to  be  prorated  among  the  users  in  proportion  to  their 
irrigated  areas.  The  water  users  on  Soldier  Creek  further  agreed  to 
a  rotation  schedule  conforming  to  what  had  been  the  voluntary  prac- 
tice on  that  stream  for  several  years  prior  to  1925. 

All  diversions  from  the  two  streams  were  regulated  during  the  1925 
sea.son  in  accordance  with  the  agreements,  and  careful  observation  was 
made  of  the  resiUts  of  the  use  of  water  on  each  ranch.  The  water 
requirements  of  the  various  users  were  thus  determined,  and  in  ilarch, 
1926.  the  Division  submitted  reports  to  the  court  setting  forth  its 
findings  thereon. 

Immediately  following  the  filing  with  the  court  of  the  reports  of  the 
Division  as  referee,  aU  water  users  on  both  Owl  and  Soldier  creeks 
signed  agreements  providing  for  distribution  by  water  ma.ster  during 
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the  1926  season  based  upon  the  Division's  findings,  and  for  the  pay- 
ment of  the  necessary  funds  to  cover  the  expense  of  such  service. 
Accordingly,  a  water  ma.ster  was  appointed  for  the  two  streams,  who 
iissumed  his  duties  in  the  field  on  April  1st  and  served  until  July  3d, 
by  which  time  tlie  water  su])ply  of  both  streams  had  dropped  to  sncli 


equitable  distributio 


INSTALLATION. 

in  Soldier  Creek.  Modoc  County, 
ng  the  claimants  made  possible. 


a  low  stage  that  no  water  was  available  for  irrigation  ami  consequently 
1)0  further  regulation  was  necessary. 

The  court  decrees  that  will  establish  the  priorities  of  the  various 
rights  on  Owl  and  Soldier  creeks  have  not  as  yet  been  entered,  conse- 
quently it  was  necessary  for  the  water  master  to  treat  all  rights  as  of 
equal    priority    during   the    1926    season.      T'nfortunatelv   the    run-otf 
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of  both  streams  was  exti-emely  low  during  1926,  being  inadequate  to 
supply  full  allotments  at  any  time  during  the  season.  The  water 
supplies  were  apiiortioned  among  the  various  users  in  proportion  to 
their  allotments,  and  this  led  to  some  dissatisfaction  on  the  part  of 
several  of  the  parties  who  claim  very  early  priorities,  ilost  of  the 
water  users  appreciated  the  inadequacy  of  the  water  supplies  and  the 
lack  of  a  basis  for  distribution  in  accordance  with  priorities,  however, 
and  no  serious  objections  to  the  1926  distribution  were  made.  It  is 
anticipated  that  the  priorities  will  be  established  before  1927,  and 
that  future  distribution  ^^'ill  be  made  on  a  priority  basLs. 

Diversions  from  Cedar  Creek  were  regulated  during  the  1926  season 
by  the  same  water  master  wlio  .served  on  Owl  and  Soldier  creeks.  This 
stream  heads  near  Cedar  Pass  on  the  east  slope  of  the  Warner  Range 
of  mountains,  and  flows  in  a  general  easterly  direction  into  Middle  Lake, 
in  Surprise  Valley,  ilodoc  County.  Foreign  water  is  conveyed  to 
Cedar  Creek  from  Toms  Creek,  a  stream  draining  the  west  .slope  of  the 
Warner  Range,  bj-  means  of  what  is  known  as  the  "Toms  Creek  Ditch," 
such  foreign  water  being  discharged  into  Cedar  Creek  near  its  head. 

All  rights  to  Cedar  Creek  water  were  established  by  the  superior 
court  decree  entered  February  15,  1923,  in  the  case  of  Hill  et  al.  v. 
Acty  et  al.,  and  all  rights  to  the  foreign  water  conveyed  from  Toms 
Creek  were  established  by  the  superior  court  decree  entered  May  22, 
1901,  in  the  case  of  LigJitij  v.  Cook  et  al. 

In  ilarch,  1926,  all  water  users  on  Cedar  Creek  signed  an  agreement 
providing  for  supervision  over  diversions  from  that  stream  during  the 
]926  season  upon  the  basis  of  the  above  mentioned  decrees.  The  service 
was  rendered  as  above  stated,  and  in  spite  of  the  fact  that  the  1926 
run-oif  of  Cedar  Creek  was  extremely  low  and  inadequate  to  supply 
the  full  allotments  decreed  at  any  time  during  the  season,  the  water 
users  appeared  well  satisfied  with  the  results  accomplished.  The  suc- 
cess of  the  service  is  evidenced  by  the  fact  that  at  the  conclusion  of  the 
1926  sea.son  all  water  users  on  Cedar  Creek  signed  an  agreement  pro- 
viding for  similar  service  in  1927. 

Diversions  from  North  Cow  Creek  and  Oak  Run  Creek  were  regu- 
lated by  water  master  during  tlie  1926  season  in  accordance  with 
agreements  entered  into  by  all  parties  involved  in  the  adjudication 
proceedings  covering  those  streams,  which  proceedings  have  been 
described  in  Chapter  III.  The  distribution  was  made  in  accordance 
with  the  tentative  schedules  agreed  upon,  but  the  1926  run-off  was  too 
low  to  demonstrate  whether  or  not  the  schedules  will  prove  satisfactory 
under  normal  conditions.  Some  modifications  of  the  schedules  appear 
desirable  in  view  of  the  1926  regulation,  and  it  is  hoped  that  modified 
schedules  can  be  tried  out  under  normal  conditions,  and  that  such 
further  trial  will  afford  the  basis  for  final  settlement  bj'  agreement  of 
all  of  the  water  rights  involved. 
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CHAPTER   V. 


WORK  OF  LEGAL  DEPARTMENT. 

r.y  Si'KNfEK  Hi^Kiioruns,  Attorney  for  Division. 

To  those  familiar  with  tlie  water  problem  in  California  and  its 
especially  complicated  condition  due  to  the  recognition  in  this  state  of 
both  the  appropriative  doctrine  and  the  riparian  doctrine,  it  will  be 
leadily  apparent  tliat  the  Division  of  Water  Rights  in  passing  upon 
applications  for  ])ermits;  to  appropriate  water  is  called  upon  to  perform 
functions  at  once  legal  and  quasi  judicial  in  character  as  well  as  engi- 
neering. Whatever  may  be  the  strictly  legal  definition  of  the  power 
exercised  by  the  Division,  whether  it  be  ((nasi  judicial  or  merely  minis- 
terial, the  fact  is  nevertheless  undeniable  that  the  Division  is  faced  with 
the  necessity  of  passing  upon  the  e.xtent  of  existing  rights  to  water  and 
that  this  duty  is  particularly  emphatic  in  instances  of  protested  or 
contested  applications.  Tliis  problem  of  passing  generally  and  for  its 
own  purpo.ses  upon  the  rights  of  others  and  of  protestants  is  oftentimes 
one  of  intricate  legal  as  well  as  difificnlt  engineering  consideration. 

While  no  attempt  is  made  to  adjudicate  the  rights  of  protestants  or 
others  as  among  themselves  it  is  nevertheless  necessary  for  the  Division 
to  estimate  the  total  quantities  of  water  derived  from  the  source 
involved  which  are  included  within  prior  vested  rights,  to  the  end  that 
said  total  may  lie  compared  with  the  total  amount  of  water  found  to 
exist  in  said  source  of  supply.  A  deduction  is  then  made  as  to  what 
quantity,  if  any,  is  unappropriated  and  available  to  the  applicant.  The 
Water  Commission  Act  in  section  Irf  very  definitely  prescribes  that 
unappropriated  water  is  a  prerequisite  to  issuance  of  a  permit  and  the 
application  itself  is  expressly  declared  by  the  act  to  be  for  unappro- 
priated water  and  is  of  course  issued  subject  to  vested  and  existing 
rights  and  takes  a  priority  subsecjuent  in  right  thereto.  Hence  difficult 
legal  problems  often  confront  the  Division  in  its  decisions  relative  to 
action  upon  applicatioiLs  and  after  such  questions  have  been  briefed  by 
opposing  counsel,  the  Division  must  necessarily,  and  as  preliminary  to 
issuance  of  a  permit,  or  rejection  of  an  application  make  a  decision 
thereon. 

A  little  different  in  kind  arc  (|uestions  of  a  legal  nature  whicli  fre- 
quently arise  relative  to  the  interpretation  and  application  of  specific 
poi'tions  of  the  Water  Commis-<ion  Act.  Although  this  statute  has  been 
in  force  since  December  19,  1914,  and  retains  considerable  portions 
which  have  been  unchanged  by  amendment,  there  have  been  but  very 
few  decisions  of  the  courts  of  this  state  thus  far  rendered  which  assist 
in  the  interpretation  of  the  act. 

Also,  relative  to  the  court  reference  procedure  provided  for  in 
.section  24  and  the  adjudication  procedure  set  forth  in  sections  25  to  36/ 
inclusive,  the  duties  of  the  Division  are  in  their  nature  judicial  as  well 
as  engineering  and  hence  entail  a  considerable  amount  of  legal  advice. 

It  thus  appears  that  whether  the  Division  is  functioning  relative  to 
Ihe  initiation  of  new  rights  by  appropriation  or  whether  it  is  perform- 
ing duties  in  connection  with  determinations  of  rights  to  water  the 
work  is  one  of  law  and  of  fact  and  although  the  chief  value  of  the  work 
is  the  ascertainment  of  facts  by  engineering  investigation  and  study 
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yet  the  application  of  tlie  law  niu.st  be  made  prior  to  final  action  and 
oftentimes  as  the  work  progresses.  Althongh  not  a  conrt  and  althougli 
not  vested  with  the  determinative  power  of  a  court  tlie  Division  is 
obliged  to  apply  the  law  to  the  facts  as  it  finds  them  and  a  correct 
fipplication  of  the  law  in  the  first  instance  is,  of  course,  an  accomplish- 
ment highly  desirable  and  important. 

Also,  there  are  many  questions  of  policy  and  procedure  constantly 
arising  in  the  course  of  daily  routine  whicli  are  submitted  to  the 
attorney  for  advice  as  well  as  correspondence  involving  legal  considera- 
tions, and  the  result  of  the  whole  situation  is  that  the  attorney's  time 
is  fully  occupied  in  giving  oral  advice,  writing  opinions  for  office  use, 
assisting  as  called  ui)on  in  the  work  of  deciding  the  proper  action  upon 
applications  to  ajipropriate,  giving  counsel  as  to  the  conduct  of  court 
reference  and  ai)[iroi)ri;ttive  water  rigid  determinations  and  conducting 
litigation  to  which  the  Division  is  a  jiarty  by  virtue  of  the  filing  of  its 
order  of  determination  in  stream  system  adjudication  proceedings  or 
is  made  a  party  by  aggrieved  applicants  or  protestants. 

A  general  resume  of  the  work  performed  by  the  legal  department 
has  been  given  in  the  preceding  several  paragraphs.  The  following 
paragraphs  contain  a  brief  statement  of  tlie  cases  in  wliich  the  Division 
is  or  has  been  a  party. 

Tulare  Water  Company  v.  State   Water  Commission,  187  Cal.  533. 

The  nature  of  this  action  lias  been  discu.ssed  in  the  fifth  biennial 
report  of  tlie  Division,  jiages  62  and  &'>,  and  inasmuch  as  a  trial  of  this 
proceeding  is  still  pending  under  stipulation  as  therein  explained  it 
can  only  be  stated  tliat  in  considering  the  present  applicability  of  this 
decision  it  should  be  noted  that  the  Water  Commission  Act  has  been 
amended  by  the  addition  of  new  sections  la,  lb,  Ic  and  If?  in  1923  and 
also  by  amendment  of  section  16  in  1925  and  the  addition  thereto  of 
provisions  relative  to  giving  notice  of  an  application  and  relative  to 
protests  against  an  application  and  relative  to  notice  of  hearings  on 
protested  applications.  The  constitutionality  of  section  1&  is  now 
before  the  Supreme  Court  in  a  case  hereinafter  referred  to,  California 
Delta  Farms,  Inc.,  et  al.,  v.  East  Bay  Municipal  Utility  District  et  al.; 
this  is  also  before  the  second  District  Court  of  Ajipeal  in  the  case  of 
Mojave  River  Irrigation  District  v.  Superior  Court,  infra.  The  Third 
District  Court  of  Appeal  has  held  that  section  lb  is  not  applicable  prior 
to  the  time  a  hearing  has  been  held  u])on  an  application  to  appropriate, 
Eicli  V.  McClure. 

Rich  V.  McClure,  50  Cal.  App.  Dec.  311. 

A  statement  of  this  ease  is  contained  in  the  fifth  biennial  report  of 
the  Division,  pages  63  and  64 ;  therefore,  the  present  discussion  will 
be  limited  to  the  history  of  this  case  since  the  rendition  of  said  report. 

The  .judgment  of  the  superior  court  was  that  defendants  should 
proceed  to  hear  and  act  upon  petitioner's  application;  the  Divi.sion 
appealed  to  the  Third  District  Court  of  Appeal,  which  court  affirmed 
the  judgment  of  the  trial  court  and  denied  a  rehearing.  The  Supreme 
Court  denied  a  hearing.  Justices  Shenlc  and  Curtis  dissenting. 

This  decision  of  the  appellate  court  holds  that  section  lb  is  inappli- 
cable as  a  remedy  ])rioT-  to  the  holdinu'  of  n  hearing  before  the  Division 
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and  that,  "It  is  to  be  presumed  that  the  provisions  of  section  16  of  the 
act,  requiring  an  application  to  set  forth  'the  location  and  description 
of  the  proposed  headworks.  ditch,  canal  and  other  works.'  relate  to 
the  work  which  the  applicant  proposes  to  construct,  not  to  works  to  be 
constructed  and  used  by  purchasers  of  the  water  and  over  which  the 
applicant  will  have  no  control." 

This  decision,  however,  is  gratifying  to  the  Division  of  Water  Rights 
in  that  it  upholds  a  very  important  contention  urged  by  the  Division 
and  denied  by  the  petitioner,  to  wit.  that  place  of  sale  is  not  place  of 
beneficial  use  and  in  the  opinion  it  is  declared.  ''For  obvious  reasons, 
the  places  of  intended  use  must  be  .stated,  whether  that  use  is  to  be 
made  by  the  applicant  or  by  those  to  whom  he  may  sell  the  water." 

A  doctrine  of  sale  a.s  beneficial  use  woiUd  open  the  door  wide  to 
speculation,  would  enable  anyone  to  proceed  with  an  application  and 
hold  up  bona  fide  projects,  and  would  make  it  difficult,  if  not  impossible, 
for  the  Division  to  trace  the  development  made,  if  any,  and  ascertain 
whether  a  really  bona  fide  seller  of  water  was  in  fact  selling  that  water 
to  parties  who  were  making  an  actual  beneficial  use  of  all  the  water  sold. 
Sale  in  it.self  as  a  use  would  make  it  possible  for  A  and  B  to  con.spire, 
A  to  sell  water  to  B  at  nominal  price,  and  B  to  waste  the  same  until 
the  neces.sity  of  some  later  bona  fide  appropriator  would  enable  A  and 
B  to  extort  their  price.  Thus  a  real  development  might  be  made  the 
prey  of  a  speculator,  and  the  Division  was  prompted  in  its  fight  against 
this  doctrine  of  .sale  as  use  upon  the  theory  that  it  would  thwart  legiti- 
mate development  and  seriously  retard  the  bona  fide  use  of  water  in 
California.  A  doctrine  which  would  lend  itself  to  speculation  in  an 
element  vital  to  the  growth  and  prosperity  of  the  state  should  not  be 
countenanced  and  in  this  decision  the  appellate  court  has  very  evidently 
held  that  sale  is  not  in  itself  a  beneficial  use  of  water. 

Department  of  Public  Works  v.  Superior  Court  (two  proceedings,  70  Cal.  Dec. 
446  and  70  Cal.  Dec  452.) 

The  story  of  this  litigation  is  somewhat  complicated.  The  real 
.parties  interested  were  the  Klamath  River  Packers  As.sociation  and  the 
State  Fish  and  Game  Commi.ssion.  These  parties  in.stituted  separate 
suits  in  the  Superior  Court  of  Siskiyou  County,  {Xewhert  et  al  v. 
Department,  etc.:  Klamath  Rirer  Packers  Association  v.  Department, 
etc.)  and  petitioned  for  writs  of  certiorari  to  review  and  annul  a 
certificate  issued  by  the  Divi.sion  of  Water  Rights  under  section  12  of 
the  Water  Commi.ssion  Act.  The  certificate  complained  of  was  one 
fixing  time  for  complete  application  to  beneficial  use  of  water  under  a 
claim  of  right  by  appropriation  initiated  prior  to  passage  of  the  Water 
Commission  Act.  The  certificate  was  is.sued  to  the  Electro  Metals 
Company  which  proposed  to  con.struct  a  high  dam  on  the  Klamath 
River  and  develop  power. 

Mistaken  in  their  theeory  as  to  the  eft'ect  of  such  a  certificate  and 
apparently  believing  that  the  i.ssuanee  of  same  confirmed  and  adjudi- 
cated a  right  in  favor  of  said  company  the  Packers  Association  sought 
to  annul  the  certificate  fearing  that  the  high  dam  contemplated  would 
prove  an  impassable  barrier  to  salmon  ascending  to  their  spawning 
grounds  with  the  consequent  destruction  of  the  salmon  rim  in  the 
Klamath  River.  Fearing  also  the  incompetency  of  the  fish  to  negotiate 
the  dam  proposed,  the  Fish  and  Game  Commission  likewise  sued  to 
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annul  the  certificate  via  a  proeeedinnr  in  certiorari.  Tlie  Commi.s.sion 
maintains  a  fish  hatchery  and  egg-taking  station  above  the  dam  site 
and  the  paclvers'  association  operates  a  cannery  at  the  mouth  of  the 
river. 

The  Division  moved  to  quash  alternative  writs  of  certiorari  issued  by 
tlie  superior  court  and  being  unsuccessful  then  instituted  ijrohibition 
liroceedings  in  the  Third  District  Court  of  Appeal  and  after  decisions 
in  said  court  making  the  writs  peremptory  (-13  Cal.  App.  Dee.  828  and 
48  ("al.  App.  Dec.  836)  the  Sujireme  Court  gi-anted  hearings  and  denied 
writs  of  prohibition  (69  Cal.  Dec.  331  and  69  Cal.  Dec.  336)  whereupon 
the  Division  of  Water  Rights  was  successful  in  obtaining  rehearings 
and  also  a  final  decision  that  writs  of  prohibition  should  issue.  (70 
Cal.  Dee.  4-16  and  70  Cal.  Dec  4.V2.) 

The  importance  of  this  litigation  consists  in  fixing  the  status  of  the 
duties  performed  by  the  Division  under  a  portion  of  section  12  of  the 
Water  Commission  Act  which  provides  that  in  the  case  of  rights  ini- 
tiated prior  to  the  Water  Commission  Act  the  Division  may  fi.x  a 
time  for  complete  application  to  beneficial  use  if  same  has  not  yet  been 
consummated  and  if  in  tlie  judgment  of  the  Division  the  right  claimed 
lias  been  diligently  maintained.  In  issuing  such  a  certificate  the 
Supreme  Court  lield  that  the  Division  does  not  exercise  judicial  power 
and  that  its  action  in  issuing  a  certificate  is  not  reviewable  by  certiorari. 
The  court  also  very  properly  di.stinguished  this  provision  of  the  act 
from  other  jirovisious  providing  for  court  reviews  and  in  particular 
declared  tlie  inapplicability  of  section  lb  to  a  section  12  application. 
The  decision  is  also  important  as  a  recognition  by  the  Supreme  Coui't 
of  the  distinct  and  separable  portions  of  the  act  relating  to  initiation 
of  rights  on  the  one  hand  and  to  determination  of  rights  on  the  otlier 
hand. 

Other   Klamath    River  Suits. 

As  to  the  dispute  as  to  tlie  usage  of  the  waters  of  the  Khimath  River 
as  between  the  proponents  of  high  dams  for  power  development  and 
the  proponents  of  fish  conservation,  the  latter  have  apparently  blocked 
power  development  by  the  passage  of  an  initiative  measure  creating 
the  Klamatli  River  Fish  and  Game  Di.striet. 

However,  prior  to  the  institution  of  the  movement  to  secure  the 
initiative  measure  above  referred  to,  the  Division  of  Water  Rights,  as 
it  was  clearly  impelled  by  law  to  do,  issued  permits  upon  applications 
to  appropriate  Klamath  River  waters  for  power  development  and  there 
are  now  pending  four  suits  in  the  superior  court  of  Humboldt  County 
and  two  in  the  superior  eoui-t  of  Siskiyou  County  which  are  directed 
against  the  Division  and  which  seek  to  have  the  permits  issued  reviewed 
and  annulled.  These  .suits  are  at  present  dormant  and  no  opinion  is 
iiftempted  as  to  tlie  outcome  in  the  event  that  the  power  permittees 
attempt  to  proceed.  In  that  event  the  validity  of  the  initiative  measure 
will  probably  be  assailed  by  the  permittees  as  well  as  the  application  of 
it  to  permits  issued  prior  to  its  adoption. 

Beyer  et  al.  v.   Department  of   Public   Works,  etc.,  et  al. 

In  this  in-oceeding  the  Superior  Court  of  San  Diego  County  over- 
ruled demurrers  interposed  by  defendants  and  proceeded  to  trial  upon 
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the  basis  that  the  pleadings  filed  by  plaintiffs  were  sufficient  to  consti- 
tute an  action  under  section  16  of  the  Water  Commission  Act.  The 
permit  assailed  in  this  proceeding  was  issued  to  the  Coronado  Water 
Company  to  divert  from  the  underground  flow  of  the'  Tia  Juana  River 
Basin  and  the  parties  plaintiff  claimed  their  alleged  riparian  rights 
were  infringed.  Many  of  the  parties  plaintiff  withdrew  prior  to  trial. 
However,  the  superior  court  of  San  Diego  County  has  rendered  judg- 
ment annulling  the  permit  issued  upon  the  ground  that  the  Division 
had  no  jurisdiction  to  issue  a  permit,  the  source  of  supply  being  held 
to  constitute  an  underground  basin  and  not  underground  waters  flow- 
ing through  known  and  definite  channels.  iSection  42  of  the  Water 
Commission  Act  limits  the  jurisdiction  of  the  Division  to  surface  water 
and  to  suliterranean  streams  flowing  through  known  and  definite  chan- 
nels. It  is  not  known  at  tliis  date  whether  any  of  defendants  will 
appeal  from  tliis  judgment  or  whether  defendants  will  rest  content 
with  the  definition  placed  upon  the  water  applied  for. 

Coronado  Water  Co.  v.  Department  of  Public  Works,  etc.,  et  al. 

This  proceeding  involves  a  permit  granted  to  take  from  the  same 
source  as  in  the  Beyers  case  above.  The'  case  has  not  yet  proceeded  to 
trial  but  the  same  judgment  as  in  the  Beyers  case  is  to  be  expected. 
It  is  oftentimes  very  difficult  to  draw  the  line  between  the  waters  of 
an  underground  basin  and  of  a  subterranean  stream  flowing  through 
known  and  definite  channels.  The  case  of  Los  Angeles  v.  Pomeroy, 
124  Cal.  597,  633  is  of  interest  in  this  connection.  In  that  case  a  defi- 
nition of  "defined"  and  "known"  as  applied  to  channels  was  given 
and  the  waters  in  (juestion  held  to  constitute  an  underground  stream 
flowing  throueli  "known"  and  "defined"  channels. 

Wennhold  v.  Kluegel  et  al. 
Heimsoth  v.  Kluegel  et  al. 

A  full  statement  of  the  nature  of  these  proceedings  having  been 
])reviously  given  in  the  Division's  fifth  biennial  report,  pages  69  and  70, 
it  but  remains  to  state  that  the  plaintiffs  have  moved  to  strike  out  mo.st 
of  defendants'  answers  and  have  also  demurred  thereto  and  a  hearing 
ujion  these  motions  and  demurrers  is  now  imminent. 

California  Delta  Farms,  Inc.,  et  al.  v.  East  Bay  Municipal  Utility  District,  et  al. 
Preston  v.  Department  of  Public  Works,  etc.,  et  al. 

These  actions  were  instituted  to  review  the  permit  issued  by  the 
Division  of  Water  Rights  to  the  East  Bay  Municipal  Utility  District 
to  appropriate  water  from  the  Mokelumne  River  for  municipal  pur- 
poses. The  district  comprises  the  cities  of  Oakland,  Berkeley,  Alameda 
and  neighboring  municipalities.  lender  the  interpretation  placed  upon 
that  portion  of  Section  20  of  the  Water  Commission  Act  relative  to 
applications  by  municipalities  the  Division  issued  a  permit  to  the 
district  upon  the  theory  that  its  application,  although  filed  subsequent 
ill  time  to  other  pending  applications,  was  entitled  to  a  priority  of 
right.  Tile  Division  also  ruled  that  the  preference  accorded  under 
Section  20  included  use  for  general  municipal  purposes  as  well  as  for 
the  private  domestic  use  of  inhabitants  of  the  district.  Protestants 
at  tlie  hearing  included  J.  W.  Preston,  a  prior  applicant  in  point  of 
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time  and  also  the  CaliforBia  Delta  Farms,  Inc.,  and  others.  Certain 
of  the  protestants  filed  the  actions  above  referred  to  under  authority 
of  Section  Ih  of  the  Water  Commission  Act  and  thereupon  the  East 
Bay  district  demurred  upon  the  ground  that  the  said  section  was 
unconstitutional.  The  Division,  although  a  defendant,  joined  with 
tlie  plaintiffs  in  arguino'  for  the  constitutionality  of  the  section 
assailed.  The  judgment  of  the  superior  court  of  Amador  County  was 
that  the  section  was  unconstitutional  and  the  demurrers  of  the  district 
were  therefore  sustained  without  leave  to  amend.  The  plaintiffs  have 
appealed  from  this  judgment  to  the  Supreme  Court  and  the  transcript 
is  now  on  tile  in  the  ajipeal  taken  by  California  Delta  Farms   Inc.,  et  al. 

Dix  Van  Dyke  et  al.  v.  Department  of  Public  Works  et  al. 

Tliis  suit  was  instituted  by  many  parties  protestant  against  tlio 
is.suance  of  a  permit  to  the  Mojave  Kiver  Irrigation  District  and  is  a 
jiroceeding  under  section  lb  of  the  act.  Demurrers  of  the  district  and 
the  Division  have  been  overruled  and  the  date  of  trial  is  set  for  Decem- 
ber 1,  1926 ;  howevei',  an  alternative  writ  of  prohibition  has  been 
secured  by  the  ]\Iojave  District  in  the  matter  of  the  next  entitled  action. 

Mojave    River   Irrigation    District   v.   Superior   Court. 

As  above  stated  tliis  .suit  t'tir  writ  of  prohibition  has  been  instituted 
Ity  the  petitioner  district  which  seeks  to  enjoin  the  superior  court  of 
San  Bernardino  from  proceeding  to  trial  in  the  DLr  Van  Dijkc  case, 
supra.  A)i  alternative  writ  of  i)rohibition  has  been  i.ssued  by  the 
Second  District  Court  of  Ap])eal.  and  the  date  for  hearing  of  the  alter- 
native writ  is  set  for  Noveml)er  23.  1926.  The  petitioner  in  its  points 
and  atitliorities  in  support  of  its  petition  for  the  writ  attacks  the  con- 
stitutionality of  section  lb  of  the  Water  Commission  Act  upon  the 
gi-()und  that  said  section  is  a  special  law  regulating  the  practice  of  courts 
of  justice  and  also  upon  the  ground  that  it  cou.stitutes  an  appeal  from 
an  executive  department  to  a  judicial  dei^artment  of  government.  The 
Division  has  suggested  that  all  parties  stipulate  to  a  continuance  of 
this  case  and  the  Van  Dijkf  case  penditig  decision  by  the  Suineme  Court 
in  the  case  of  California  Delia  Farms.  Inc..  cf  al.  v.  Easf  Bail  Municipal 
T'iilitij  Di.strici  et  al.,  supra,  and  that  the  parties  to  this  ease  api)ear  as 
aiiiici  curia   in  the  latter  case. 

Yuba   River  Power  Company  v.  Department  of  Public  Works,  etc.,  et  al. 

This  is  a  suit  in.stituted  under  section  lb  of  the  Water  Commission 
Aet  by  the  Yuba  River  Power  Company  and  constitutes  another  chap- 
tei-  in  the  struggle  which  has  ])een  in  progress  for  several  years  between 
the  Yuba  River  Power  Company  and  the  Nevada  Irrigation  District 
and  its  predecessors  in  interest.  Many  applications,  some  conflicting, 
are  on  file  by  the  power  company  and  the  district  and  recently  the 
Divi.sion  of  Water  Rights  approved  certain  of  the  applications  of  the 
district.  The  power  company  considers  that  said  approvals  are  injuri- 
ous to  priorities  claimed  by  it  under  certain  of  its  own  applications 
which  have  not  yet  been  acted  upon.  The  company  claims  that  certain 
of  its  applications  are  prior  in  time  and  therefore  prior  in  riuht  and 
that  the  provisions  of  section  2a  of  the  California  Irrigation  District 
Act  are  unconstitutional.    The  section  referred  to  authorizes  the  State 
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Engineer  to  request  a  withdrawal  of  waters  from  appropriation  pend- 
ing; an  investigation  of  a  proposed  irrigation  district  project  and 
authorizes  the  Division  of  Water  Rights  to  make  such  a  withdrawal. 
Acting  under  authority  of  this  section  a  withdrawal  was  made  of  cer- 
tain waters  of  the  Yuba  River  and  during  the  period  of  said  withdrawal 
the  Yuba  Power  Company  filed  applications  to  appropriate  said  waters 
whereas  the  withdrawal  was  made  in  favor  of  the  investigation  of  the 
pi-oposed  Nevada  Irrigation  District.  Parties  acting  on  behalf  of  the 
proposed  district  then  filed  applications  for  said  waters  and  also  dur- 
ing this  withdrawal  and  in  approving  said  applications  the'  Division 
of  Water  Rights  held  that  the.y  were  prior  in  right  by  virtue  of  said 
withdrawal  although  not  prior  in  time  to  the  conflicting  applications 
filed  b.y  the  company  during  this  withdrawal  period. 

A  demurrer  of  the  Yuba  River  Power  Company  was  recently  heard 
based  upon  the  ground  of  the  unconstitutionality  of  .section  2a;  how- 
ever, the  judgment  of  the  superior  court  of  Nevada  County  was  in  favor 
of  the  constitutionality  of  said  section  and  the  trial  of  this  case  is 
set  for  December  7,  192'6. 

It  is  interesting  to  note  that  the  Nevada  District  did  not  attack 
section  Ih  as  unconstitutional  although  aware  of  the  proceedings  held 
in  the  Amador  ease  above  referred  to. 

Department  of  Public  Works,  etc.,  v.  Sullivan. 

TIlis  was  a  justices'  court  case  brought  in  Burney  Township,  Shasta 
County,  to  collect  a  small  amount  due  from  L.  H.  Sullivan  for  water 
master  service  furnished  by  the  Division  of  Water  Rights  in  distribut- 
ing water  under  a  decree  of  the  superior  court  in  the  Hat  Creek 
Reference,  case  of  Doyel  ct  al.  v.  Massie  et  al.  The  Division  was 
actively  represented  in  this  ease  by  Judge  Tillotson  of  Redding  and 
the  defendant  appeared  in  propria  persona.  Judgment  was  given  in 
favor  of  the  plaintiff  and  defendants'  appeal  was  dismissed  by  the 
Supreme  Court. 

Recently  it  became  necessary  to  again  sue  Mr.  Sullivan  for  the  same 
kind  of  service  rendered  and  the  justices'  court  has  again  rendered 
judgment  in  favor  of  tlie  Division. 

In  re  Stanislaus  River. 

This  proceeding  was  instituted  as  an  adjudication  of  appropriative 
water  rights  under  the  provisions  of  sections  25  to  36/  of  the  Water 
Commission  Act  and  has  now  reached  the  point  where  it  has  become 
a  proceeding  in  the  .superior  court  of  San  Joaquin  County.  To  the 
order  of  determination  filed  by  the  Division  of  Water  Rights  there 
were  twelve  exceptions  filed.  Although  the  major  conflict  involved 
has  been  adjusted  there  reniain  several  exceptors  who  are  to  be  heard 
by  the  court  on  December  16,  1926,  provided  the  constitutionality  of 
this  adjudication  procedure  is  meanwhile  upheld.  The  Division  of 
Water  Rights  and  the  Sierra  and  San  Francisco  Power  Company  have 
filed  briefs  in  support  of  the  Water  Commission  Act  whereas  certain 
other  exceptors  have  attacked  the  act  as  unconstitutional. 

In  re  Whitewater  River. 
In  re  Shasta  River. 

In  addition  to  the  actions  and  proceedings  heretofore  mentioned, 
the  Division  will  probably  be  called  upon  to  support  in  court,  orders 
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of  determiuatioii  which  will  ultimately  be  filed  by  it  in  the  matter  of 
two  water  right  adjudication  proceedings  now  in  progress  under  the 
provisions  of  sections  25  to  36/  of  the  Water  Commission  Act  These 
proceedings  are  relative  to  rights  by  appropriation  in  and  to  the  waters 
of  the  Whitewater  River  iii.  "Riverside  f'ounty  and  the  Shasta  Riv^r  in 
Siskiyou  County. 

Black  V.  Grinnell  et  al.    (Burney  Creek,  Shasta  County.) 
Lemm  et  al.  v.  Rutherford  et  al.  (North  Cow  Creek,  Shasta  County.) 
Colby  et  al.  v.  Strayer  et  al.    (Oak   Run  Creek,  Shasta  County.) 
Morrison  et  al.  v.  Might.     (Morrison  Creek,  Del   Norte  County.) 
Cummins  et  al.  v.  Allen  et  al.    (Owl  Creek,  Modoc  County.) 

San  Francisco  Cattle  Loan  Co.  et  al.  v.  Crampton  et  al.     (Soldier  Creek,   Modoc 
County.) 

The  above  named  suits  have  been  brought  in  the  Superior  Court  for 
the  adjiidication  of  water  rights  and  have  been  referred  to  the  Division 
as  referee  xmder  section  24  of  the  Water  Commission  Act.  They  are 
suits  in  connection  with  which  the  Division  has  performed  work  during 
the  past  biennium  and  relative  to  the  two  last  named  referee  reports 
liave  been  submitted. 

Millville  Ditch  Company  v.  Hufford  et  al.     (Clover  Creek,  Shasta  County.) 
Butte  Valley  Irrigation  District  v.  Bray  et  al.    (Butte  Creek,  Siskiyou  County.) 

These  two  siiits  have  very  recently  been  referred  to  the  Division  as 
referee  and  field  investigations  will  be  undertaken  with  the  beginning 
of  the  irrigation  season  next  year. 

Herminghaus  et  al.  v.  Southern  California  Edison  Company. 

The  Division  of  Water  Ritrhts  in  conjunction  with  Attorney  General 
r.  8.  Webb  has  entered  an  appearance  in  this  case  as  amicus  curice 
because  of  the  importance  of  this  decision  in  the  event  that  the  Supreme 
Court  finds  it  necessary  to  pass  upon  certain  points  involved.  A  brief 
ha.s  been  filed  by  General  Webb  and  the  attorney  for  the  Division  set- 
ting forth  the  a.spects  of  this  ease  from  the  standpoint  of  the  public 
welfare  and  strictly  legal  considerations  in  support  have  been  treated 
of  in  a  brief  filed  by  attorneys  representing  many  irrigation  districts. 

Tlie  decision  in  this  case  will  be  of  great  general  interest  and  conse- 
([uence  in  the  event  that  the  court  decides  whether  a  riparian  owner 
may  store  water  within  the  scope  of  his  riparian  right  or  whether  a 
riparian  owner  on  the  lower  reaches  of  a  stream  may  demand  that  the 
winter  floods  be  not  interfered  with  but  shall  be  allowed  to  overflow 
his  lands  and  naturally  irrigate  them  and  deposit  silt. 

It  is  the  contention  of  the  state  as  atyiicus  curia  and  of  the  irriga- 
tion districts  that  riparian  ownership  does  not  include  the  right  to 
storage  of  the  winter  flow  for  summer  use,  but  that  such  storage  may 
only  be  accomplished  through  the  initiation  of  an  appropriative  riglit 
as  provided  in  the  Water  Commission  Act,  and  further  that  riparian 
ownership  does  not  include  the  right  to  natural  irrigation  by  overflow 
biit  that  the  riparian  owner  is  only  entitled  to  an  amount  of  water 
reasonably  necessary  by  the  ordinary  and  usual  methods  of  diversion 
and  use. 
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CHAPTER    VI. 

PROGRESS  ON  KINGS  RIVER. 

Kings  Kiver  rising  in  the  Sierra  Nevada  Mountains  east  of  Fresno 
and  flowing  southwestward  through  Fresno  and  Kings  Counties  into 
Tulare  Lake  on  the  south  and  northerly  through  Fresno  Slough  into 
San  .Joaquin  River  on  the  north  is  the  most  important  source  of  water 
supply  for  irrigation  in  the  state  at  the  present  time.  Its  mean  annual 
flow  is  1,900.000  acre-feet  of  which  1.400,000  acre-feet  are  normally 
diverted  by  45  canal  systems  to  irrigate  some  700  000  acres  of  land.  It 
has  made  possible  the  great  development  and  wealth  of  these  two 
counties,  and  holds  out  promise  of  future  wealth  by  the  conservation 
through  storage  of  the  remaining  500,000  acre-feet,  and  the  additional 
use  of  its  waters  for  the  production  of  hydroelectric  energy  in  its  upper 
reaches. 

The  State'  Water  Commission  and  Division  of  Water  Rights  have 
been  closely  identified  with  the  efl'ort  to  more  fully  utilize  the  water 
of  Kings  River  since  1917,  when  the  Commission  at  the  request  of  the 
Kings  River  Conservation  District  Association,  undertook  an  investiga- 
tion on  Kings  River  which  was  primarily  intended  to  furni.sh  data 
with  which  to  determine  water  requirements,  existing  rights,  etc., 
preparatory  to  the  construction  and  operation  of  a  large  storage  resef- 
voir  at  Pine  Flat.  Measurement  in  a  systematic  and  comprehensive 
manner  of  all  canal  diversions  from  Kings  River  was  at  once  under- 
taken and  a  record  thereof  has  since  been  continuously  maintained. 

In  1921  general  litigation  on  the  river  became  imminent  and  to 
avoid  this  catastrophe  the  Division  was  asked  to  prepare  a  schedule 
for  the  diversion  and  administration  of  the  waters  of  the  river  for  the 
year  1922,  the  agreement  between  the  users  requesting  the  assistance 
of  the  Division  being  signed  by  interests  representing  more  than  95 
per  cent  of  the  appropriations.  Such  a  schedule  was  prepared  by  the 
Division  and  operatecl  for  the  1922  season  under  the  direction  of  Mr. 
C.  L.  Kaupike,  water  master,  who  had  since  1917  been  in  charge  of  the 
investigational  work.  The  results  of  this  experiment  being  satis- 
factory the  same  method  was  agreed  to  for  another  year,  and  the 
schedule  has  been  operated  each  .season  from  1922  to  date  practically 
without  change  from  its  original  form  and  allotments. 

Since  the  first  two  years  of  the  investigation  the  cost  of  which  was 
carried  by  the  state,  the  cost  of  the  work  has  been  met  almost  entirely 
by  the  local  interests,  the  Division's  financial  assistance  being  very 
small.  Such  cost  has  averaged  about  $12  000  per  year  or  about  1^ 
cents  per  acre  for  the  800,000  acres  benefited. 

The  scope  of  the  water  master's  work  has  beeli  extended  from  year 
to  year  until  at  the  beginning  of  the  current  biennial  period  it  embraced 
the  following : 

1.  Administration  of  diversion  schedule  by  water  master. 

2.  Ascertainment  of  daily  diversions  by  all  canals  taking  from 

the  river. 

3.  Measurement  of  the  division  between  North  Fork  and  South 

Foi-k  of  Lower  Kings  River. 

4.  Ascertainment  of  flow  into  Tulare  Lake  and  through  Fresno 

Slough  from  Kings  River. 
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5.  Ascertainment   of   flow   into   Tulare   Lake   from   soiirees   oilier 

than  Kings  River. 

6.  Investigation  of  seepage  losses  and  retnrn  water  in  Kings  River 

Channel. 

7.  Maintenance  of  antcniiatie  water  stage  recordm-  on  Kings  River 

at  Piedra. 

In  previous  biennial  reports  of  the  Division  and  in  Bulletin  No.  2 
"Kings  River  Investigation"  the  physical  and  historical  aspects  of  the 
situation  are  described  in  some  detail,  as  are  the  various  phases  of  the 
Division's  work  on  Kings  River  up  to  and  including  the  preceding 
biennial  period.  The  text  of  the  agreement  providing  for  the  schedule 
and  of  the  schedule  itself  as  well  as  a  map  of  the  area  are  available  in 
these  publications  and  will  therefore  not  be  repeated  in  this  report. 

New  Activities  During  Biennium. 

During  the  current  repoi't  period  two  new  activities  undertaken  in 
connection  with  the  water  master  service  on  Kings  River  are  wortiiy 
of  mention.  These  are  the  construction  of  weirs  on  the  lower  rivci'  and 
the  establishment  of  snowfall  stations  in  the  mountains. 

Construction  of  Dutch  John  Cut  and  Cole  Slough   Weirs. 

Kings  River  divides  into  two  channels  about  four  miles  northeasterly 
from  Laton,  the  northerly  one  known  as  Cole  Hlough  and  the  southerly 
one  known  as  Dutch  John  Cut.  These  two  unite  again  at  Laton  to 
form  the  main  river  canal.  The  Grant,  "A,"  Liberty  and  JInrphy 
Slough  canals  divert  from  Cole  Slough  and  the  Last  Chance  Canal 
diverts  from  Dutch  John  (^ut. 

In  the  year  1923,  it  w-as  observed  that  Cole  Slough  was  not  receiv- 
ing enough  water  at  low  and  medium  stages  of  the  river  to  supply  the 
schedule  allotments  of  the  canals  diverting  from  it.  There  were  numer- 
ous complaints  of  shortage  of  water  from  the  ditch  superintendents 
and  water  users.  The  sitiiation  grew  worse  as  the  river  receded.  The 
water  master  called  a  meeting  of  the  directors  of  the  Laguna  Irrigation 
District,  Riverdale  Irrigation  District,  Murphy  Slough  Association, 
and  Liberty  Canal  Company,  explained  the  cause  of  the  \yater  short- 
age to  them,  and  recommended  as  a  solution  the  construction  of  con- 
trol weirs  at  the  head  of  the  river  channels.  His  recommendation  was 
accepted,  but  inasmuch  as  the  Last  Chance  was  also  vitally  interested 
the  matter  was  likewise  placed  before  them.  They  also  accepted  the 
recommendation. 

At  a  joint  meeting  in  Hanford  the  interests  on  both  channels 
instructed  their  respective  attorneys  to  prepare  an  agreement  providing 
for  the  construction,  operation,  and  maintenance  of  control  weirs, 
division  of  the  water,  purchase  of  rights  of  way,  etc. 

After  numerous  meetings  and  conferences  the  agreement  was 
accepted  and  signed  by  all  the  parties  on  April  1,  1924.  The  weirs 
were  constructed  in  the  autumn  of  1925  under  the  .super-vision  of  the 
water  master  at  a  cost  of  $14,000. 

Snowfall  Stations  in  the  Mountains. 

An  increasing  demand  from  water  users  in  the  Kings  River  area  for 
advance  information  as  to  the  probable  run-off  of  the  river  during  the 
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spriug-  and  summer  months  has  led  the  Kings  River  water  master  and 
Mr.  W.  E.  Bonnett,  meteorologist,  U.  S.  Weather  Bureau,  Fresno, 
California,  to  cooperate  in  the  establishment  of  snowfall  stations  in  the 
high  mountain  watershed  of  Kings  River. 

It  is  obvious  that  on  a  rough  mountainous  watershed  it  is  imprac- 
ticable to  determine  the  acre-feet  of  water  in  the  snow  fields  and  thus 
estimate  the  probable  net  amount  that  will  find  its  Avay  into  the  streams. 
As  an  alternative  there  has  been  adopted  the  percentage  method  which 
is  merely  the  determination  of  the  percentage  relationship  of  the  sea- 
sonal snow  cover  of  any  given  basin  or  region  to  the  normal  with  the 
assumption  that  such  percentage  is  indicative  of  the  percentage  of  the 
following  seasonal  run-olf  in  the  streams  below. 

The  record  at  Camp  Seven  Station  which  was  abandoned  two  years 
ago  after  having  been  maintained  for  eight  years  by  the  U.  S.  Weather 
Bureau — v^'hen  compared  with  the  run-off  of  the  river  for  the  various 
seasons — shows  that  a  very  dependable  relationship  does  exist.  New 
stations  for  making  spring  depth  and  density  measurements  of  the 
accumulated  snowfall  were  established  in  Kaiser  Meadow  (elevation 
9100  feet).  Log  Corral  Meadow  (elevation  7200  feet)  and  Panther 
Meadow  (elevation  8650  feet).  Kaiser  ileadow  is  in  the  San  Joaquin 
watershed  and  observations  at  this  station  will  be  made  by  employees 
of  the  Southern  California  Edison  Company.  Log  Corral  Meadow  is 
in  the  Kings  River  watershed  and  Panther  Meadow  is  in  the  Kaweah 
River  watershed.  Observations  at  both  of  these  latter  stations  will  be 
made  by  U.  S.  National  Park  rangers  under  the  supervision  of  Col. 
John  R.  White,  Superintendent  of  Sequoia  and  General  Grant  National 
Parks. 

Daily  precipitation  measurements  are  being  made  at  Florence  Lake 
and  Huntington  Lake  by  the  Southern  California  Edison  Company, 
at  Sequoia  Park  and  General  Grant  National  Park  Headquarters  by 
rangers  and  at  Central  Camp  Sugar  Pine  Lumber  Company  by  the 
U.  S.  Weather  Bureau.  The  San  Joaquin  Light  and  Power  Corpora- 
tion for  several  years  past  has  been  keeping  precipitation  records  at 
several  stations  on  the  watershed  of  the  North  Fork  of  Kings  River. 
These  records  have  been  made  available  monthly  to  the  water  master. 

Li  addition  to  the  stations  enumerated  above,  records  are  being 
kept  at  a  number  of  other  stations  in  the  low  mountain  and  foothill 
area.  The  cooperation  of  the  power  companies.  National  Park  Service, 
National  Forest  Service  and  others  has  been  most  cordial.  These 
courtesies  are  acknowledged. 

Portions  of  the  Sierra  Nevada  above  10,000  feet  in  elevation  are  unin- 
habited and  largely  inaccessible  during  the  winter  season.  Stations 
in  desirable  localities  where  daily  records  can  be  maintained  are  too 
expensive  to  be  undertaken  witli  tlie  funds  available  from  state  or 
federal  governmental  agencies.  However,  with  the  extension  of  power 
development  a  few  locations  will  become  available  from  time  to  time 
at  diversion  dams,  tunnel  intakes,  etc.,  where  employees  are  constantly 
on  duty.  Practically  the  entire  area  is  in  the  national  forests.  It  is 
understood  that  the  permittees  for  power  development  are  required 
to  make  certain  stream  flow  records  and  obtain  run-off  data,  by  standard 
methods  and  under  the  supervision  of  the  U.  S.  Geological  Survey. 
A  like  requirement  should  be  made  for  obtaining  precipitation  records 
by  standard  methods  and  under  competent  supefvision. 
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UNDERGROUND  WATER  INVESTIGATION  IN  SOUTHERN 
SAN  JOAQUIN  VALLEY. 

The  subject  of  undergrouud  water  has  become  within  the  last  few 
years  one  of  vital  importance  to  many  sections.  This  is  particularly 
true  in  the  southern  portion  of  the  state  where  most  of  the  surface 
supplies  were  appropriated  many  years  ago  and  the  extension  of 
irrigation  could  therefore  be  carried  on  only  through  development  of 
underground  supplies. 

By  far  the  greater  part  of  the  use  of  underground  water  for  irriga- 
tion has  come  about  in  the  last  fifteen  years.  United  States  census  figures 
.show  that  whereas  351,000  acres,  or  13  per  cent  of  the  irrigated  area 
of  the  .state,  were  served  from  underground  sources  in  1909,  there 
were  868,000  acre-s  or  20  per  cent  of  the  irrigated  lauds  so  served  in 
1919.  The  total  irrigated  area  nearly  doubled  in  this  ten-year  period 
while  that  supplied  from  underground  sources  more  than  doubled. 

All  but  a  comparatively  small  portion  of  such  development  has  taken 
]ilace  south  of  the  point  where  the  San  Joaquin  River  emerges  from  the 
foothills  near  the  city  of  Fresno.  This  is  accounted  for  by  the  fact 
that  north  of  this  point  the  surface  flow  of  the  rivers  and  streams  has 
I/een  sufficient  to  provide  gravity  water  for  the  bulk  of  tlie  land  for 
which  an  irrigation  supply  was  wanted.  The  progressive  increase  in 
aridity  from  tlie  northern  end  of  the  state  toward  the  south  is  marked 
in  the  San  Joaquin  Valley.  Assuming  a  natual  division  of  the  valley 
into  two  part.s — the  southern  part  consisting  of  Kern,  Kings,  Tulare 
and  Fresno  counties  and  including  the  Kern,  Kings  and  Kaweah  rivers; 
the  northern  section  incltiding  the  balance  of  the  valley  to  the  city  of 
Stockton  and  all  streams  from  the  San  Joaquin  to  the  ilokelumne 
river.s — the  following  comparisons  of  drainage  areas,  stream  flows  and 
agricultural  lands  are  illuminating.  The  combined  drainage  area  of 
the  streams  north  of  Kings  Iliver  is  7700  .square  miles  and  of  those 
from  Kings  River  southward,  4900  square  miles;  total,  12,500  square 
miles.  The  mean  annual  run-oft"  from  the  total  drainage  area  approxi- 
mates 12,000,000  acre-feet  per  year  of  which  8,700,000  occurs  in  the 
northern  section  and  3,300,000  in  the  .southern.  In  other  words  the 
southern  portion  of  the  Sierras  whose  area  i.s  nearly  seven-tenths  as 
large  as  the  northern  yields  but  slightly  over  a  third  as  much  water  in 
the  form  of  stream  discharge.  The  flow  in  the  southern  streams  in 
addition  to  being  smaller  per  tniit  of  drainage  area  than  in  those 
fartlier  north  is  also  sub.ject  to  much  wider  fluctuations  and  is  there- 
fore much  more  difficidt  to  regulate  and  put  to  use. 

The  total  agricultural  lands  of  the  valley  including  the  foothill  area 
is  given  as  8,200,000  acres  of  which  about  4,700,000  or  nearly  60  per 
cent  are  in  the  four  southern  counties;  therefore,  60  per  cent  of  the 
agricultural  lands  in  the  San  Joaquin  Valley  have  naturally  tributary 
to  them  less  than  30  per  cent  of  the  water  supply. 

Development  of  irrigation  has,  liowever,  been  more  rapid  in  the 
southern  .section  than  in  the  northern.  The  1919  census  figures  give 
the  acreage  irrigated  in  the  four  southern  counties  as  1,357,000  and  in 
the  balance  of  the  valley  as  733,000.  While  these  figures  would  not 
be  correct  for  the  present  time  they  bring  out  the  fact  that  irrigation 
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developmeiit  in  the  soiitlieni  end  of  the  valley  preceded  that  in  the 
northern.  Data  are  not  available  as  to  the  percentages  of  these  areas 
whieh  were  irrigated  from  .surface  and  underground  supplies.  How- 
ever, it  is  kno^ni  that  there  i.s  only  a  small  area  irrigated  from  under- 
ground sources  in  tlie  northern  end  of  the  valley  and  that  for  many 
years  practically  all  extension  of  irrigation  in  the  southern  half  has 
been  bj'  this  means. 

Meteorological  and  geological  conditions  have  thus  combined  to  force 
the  counties  of  Kern,  Kings,  Tulare  and  Fresno  to  depend  largely  upon 
underground  supplies  of  water  for  irrigation  use.  The  Kings,  Kern 
and  Kaweali  rivers  and  .secondary  streams  were  diverted  and  used  as 
far  as  possible  without  storage  by  the  early  settlers  and  no  material 
extension  of  irrigation  has  been  po.ssible  by  this  means  for  the  past 
twenty  years  which  condition  has  naturally  led  to  extensive  use  of 
underground  water  supplies  where  available. 

Increased  pumping  lifts  and  the  realization  that  in  some  areas  the 
annual  withdrawal  of  the  water  has  (>([nalled  if  not  exceeded  replenish- 
ment has  directed  the  attention  of  tiie  valley  and  the  public  otfices 
connected  with  water  and  irrigation  development  to  the  situation  and 
it  has  been  under  more  or  less  incomplete  and  intermittent  study  for 
some  j-ears.  The  first  report  of  any  importance  was  Water-Supply 
Paper  No.  398  i.ssued  in  1916  by  the  Geological  Survey  entitled 
"Ground  Water  in  San  Joaquin  Valley."  In  1920  the  State  Depart- 
ment of  Engineering  in  cooperation  with  Kern  and  Tulare  counties 
and  other  interests  made  investigations  of  local  ground  water  resources 
the  results  of  which  were  published  for  Kern  County  as  Bulletin  No.  9 
of  the  State  Department  of  Engineering  and  for  Tulare  County  as 
Bulletin  No.  3  for  the  Division  of  Engineering  and  Irrigation.  On 
Kings  River  a  number  of  the  larger  irrigation  districts  and  canal  com- 
panies have  been  keeping  records  of  grotind  water  fluctuations  in 
their  respective  areas  which  records  extend  back  over  varying  periods 
from  one  to  five  years. 

Interest  in  fhe  underground  water  situation  in  this  section  has  been 
accentuated  by  dry  years  and  the  consequent  heavier  draft  on  the 
basins.  Extensive  new  developments  of  ground  water  are  under  way 
notably  on  the  west  side  in  Fresno  County,  in  the  Tulare  Lake  basin 
and  in  the  duck  club  area  northwest  of  Wasco.  The  importance  of 
ascertaining  the  actual  conditions  confronting  the  valley  became  so 
great  that  in  the  summer  of  192.5  local  valley  interests  requested  the 
state  through  the  Division  of  Water  Rights  and  tlie  Division  of 
Engineering  to  in.stitute  and  carry  on  a  comprehensive  study  of  the 
underground  water  situation  in  the  entire  soutiiern  San  Joacjuin  Valley 
and  to  connect  up  and  coordinate  the  manj-  isolated  or  local  efforts 
which  were  being  made.  The  subject  being  of  particular  interest  to 
both  offices  after  preliminary  .study  and  field  inspection  such  an  investi- 
gation as  was  thought  best  designed  to  meet  the  conditions  was  laid 
out  and  undertaken.  Funds  to  the  extent  of  $5,000  a  year  were 
supplied  jointly  by  the  Division  of  Water  Rights  and  the  Dixision  of 
Engineering  and  Irrigation.  The  field  work  wa.s  placed  in  charge  of 
^Ir.  C.  L.  Kanpke.  water  master  for  the  Division  of  Water  Rights  on 
Kings  River. 

The  amount  of  work  which  the  state  can  do  directly  with  this 
amount  of  money  is,  of  course,  limited,  it  being  practically  sutficient 


BIENNIAL  REPORT.  69 

ouly  for  the  time  and  expense  of  one  engineer  continuously  in  the  field. 
The  preliminary  investigation  indicated,  however,  that  a  great  deal 
of  the  necessary  work  was  already  being  carried  on  by  the  various 
districts,  water  companie-s,  power  companies  and  others  in  the  various 
localities.  These  efforts  have  been  standardized  and  coordinated  under 
the  direction  of  the  slate;  othei-  districts  luive  been  induced  to  take  up 
the  collection  of  such  data,  and  the  areas  in  wliich  no  such  records 
are  being  collected  have  been  reduced  to  a  minimum. 

The  preliminary  survey  of  the  valley  revealed  that  the  largest  areas 
in  tlie  valley  in  which  no  ground  water  observations  were  being  made 
were  in  the  Kings  River  territory  and  on  the  west  side  extending  from 
.Meudota  to  Buena  Vista  Lake  in  wliich  latter  territory  very  little 
ground  water  data  were  available.  The  field  work  under  the  direction 
of  the  Division  has  therefore  been  mainly  directed  toward  those  areas 
not  under  observation  by  private  parties.  The  work  has  been  under 
way  something  more  than  a  year  and  funds  are  in  sight  to  continue  it 
until  the  end  of  the  present  biennium.  It  should  not,  however,  be 
allowed  to  lapse  at  tliat  time  but  should  continue  indefinitely  in  order 
to  produce  the  results  for  wliicli  tlie  investigation  was  outlined. 

The  data  on  file  in  connection  with  this  investigation  is  at  the  present 
time  being  correlated  and  analyzed  with  a  view  to  issuing  a  bulletin 
which  will  make  public  the  data  so  far  collected  with  sucli  comment 
as  can  be  made.  This  publication  will  appear  as  Bulletin  No.  11  of  the 
Divisions  of  Engineering  and  Irrigation  and  of  Water  Rights  under 
tlie  title  of  "'Ground  Water  Resources  of  Southern  San  Joaquin  Valley" 
and  will  probably  be  available  by  the  time  this  report  is  in  print. 
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CHAPTER  VIII. 

SAN  GABRIEL  INVESTIGATION. 

Tlie  further  development  of  the  -n-ater  resources  of  San  Gabriel 
Basin  in  the  eastern  half  of  Los  Angeles  County  presents  problems  of 
the  greatest  ditlHculty.  Not  only  have  the  lands  of  the  valley  been 
brought  by  intensive  cultivation  into  production  of  the  most  valuable 
citrus  crops  but  also  there  are  numerous  cities  and  towns  of  importance 
within  its  borders  in  addition  to  a  very  large  residential  population 
outside  incorporated  territory.  Under  these  conditions  the  value  of 
water  and  water  rights  has  come  to  exceed  that  in  any  similar  locality 
in  the  state  which  statement  would  doubtless  include  the  rest  of  the 
world  as  well. 

San  Gabriel  Yalley  being  favored  by  all  natural  conditions  for  citrus 
orchards  and  being  contiguous  to  the  city  of  Los  Angeles  reached  practi- 
cally fidl  development  from  unregulated  stream  flow  many  years  ago. 
The  principal  source  of  supply  is  San  Gabriel  River  which  traverses  the 
approximate  center  of  the  basin  from  northea.st  to  southwest.  There 
are  also  several  secondary  streams  but  these  are  of  minor  importance. 
The  summer  flow  of  the  streams  tributary  to  the  valley  being  small  this 
source  quickly  exhausted.  Litigation  between  opposing  claimants 
resulted  in  rights  to  the  natural  flow  being  finally  established  by  court 
decree  on  all  important  sources.  ]Most  of  tliese  controversies  were 
.settled  thirty  or  more  years  ago.  Development  since  then  has  been 
mainly  by  use  of  underground  water,  of  which  there  was  a  vast  and 
.seemingly  unlimited  .supply.  It  has  proved  to  be  limited,  however, 
particularly  in  many  of  the  sub-basins  on  the  edge  of  the  San  Gabriel 
Basin  proper,  and  some  area.s  have  suffered  depletion  and  shortage. 

In  common  with  other  Southern  Califoi-nia  .streams,  San  Gabriel 
River  is  irregular  as  to  flow,  being  subject  to  floods  of  great  magnitude 
in  some  years  and  to  extreme  drought  in  others.  This  condition  was, 
of  course,  unfavorable  to  irrigation  development  depending  on  surface 
flow  of  the  river,  but  forced  reliance  on  the  underflow,  since  the  great 
underground  basin  would  refill  during  the  years  of  floo::ls  and  retain 
this  supply  to  be  pumped  out  during  the  succeeding  dry  seasons. 

Storage  in  surface  reservoirs  has  been  until  recent  years  impractical 
on  account  of  the  irregular  character  of  the  run-off  which  would 
necessitate  a  very  large  reservoir  to  carry  tlie  floodwaters  over  for 
several  dry  years  and  also  to  the  lack  of  economical  reservoir  sites  in 
San  Gabriel  Canyon.  The  rapidly  increasing  value  of  water  coupled 
with  the  reeurreuee  of  great  floods  wasting  into  the  ocean  has  however 
served  to  focus  public  attention  upon  this  river  as  a  possible  source  of 
water  supply  for  new  uses. 

The  situation  was  first  formally  brought  to  the  attention  of  the  State 
Water  Commission  in  1918  when  an  application  to  appropriate  excess 
waters  of  San  Gabriel  River  for  agricultural  purposes  was  filed.  Since 
then  the  matter  has  been  under  almost  continuous  study  by  private 
and  public  interests.  Questions  confronting  tlie  state  office  were  not 
and  are  not  today  simple.  The  mere  fact  tliat  water  has  run  into  the 
ocean  winters  and  always  in  a  major  flood  does  not  itself  indicate  to 
what  extent  or  under  what  conditions  unappropriated  water  is  avail- 
able, if  at  all.    Rights  have  been  established  by  users  from  the  under- 
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flow  which  is  replenished  by  these  very  floods  and  these  rights  as  well 
as  all  others  prior  and  vested  must  be  respected.  The  operation  of  flood 
control  reservoii's  now  under  construction  by  Los  Angeles  County 
will  materiallj^  change  the  regimen  of  the  streams  below  such  reser- 
voirs, which  raises  a  multitude  of  questions,  botli  physical  and  legal. 

When  the  San  Gabriel  problem  was  first  investigated  by  the  State 
Water  Commi.ssion  in  1919  it  was  found  that  knowledge  of  tlie  physical 
facts  regarding  the  situation  in  general  and  water  .supply  in  particular 
were  lacking  to  an  astonishing  degree,  considering  the  progressiveness 
of  the  valley  in  all  other  lines.  Little  was  known  about  the  one  vital 
resource,  water.  The  Geological  Survey  had  maintained  a  gaging 
station  at  the  mouth  of  the  canyon  for  some  years  and  the  flow  at 
tliis  point  was  known  \\-ithin  reasonable  limits  but  this  was  all.  As  to 
conditions  surrounding  percolation,  use  of  underground  water,  flow 
into  the  ocean,  character  of  main  and  sub-basins  little  if  anything  was 
available.  The  Commission  concluded  that  no  proper  answer  to  the 
applications  filed  could  be  given  without  a  thorough  hydrographic 
investigation  of  the  watershed  and  so  advised  the  applicants  and  other 
interested  parties. 

With  the  filing  in  1923  by  the  city  of  Pasadena  of  applications  to 
store  and  divert  excess  waters  of  San  Gabriel  River  for  municipal 
use  in  that  city  the  necessity  for  the  investigation  was  given  new 
impetus,  and  the  needed  study  was  finally  .started  July  1,  1923,  under 
the  direction  of  the  Division  of  Water  Rights  and  in  immediate  charge 
of  Harold  Coukling,  hydraulic  engineer.  Tt  has  now  been  in  progress 
three  and  one-half  vears  and  will  be  continued  for  at  least  one  more 


Financing  of  Investigation. 

The  work  has  been  financed  mainly  through  contributions  from  appli- 
cants, from  the  Los  Angele-S  County  Floorl  Control  District  and  from 
other  interested  parties.  The  Division  of  Water  Rights  has  furnished 
general  supervision,  automobiles  and  equipment  and  has  appropriated 
$3,000  toward  the  work.  Pasadena  financed  the  Avork  almost  entirely 
from  its  inception  in  July,  1923,  to  December,  1924.  An  additional 
amount  of  $750  was  appropriated  during  this  period  by  a  group  of 
water  companies  south  of  Covina  called  the  Hollenbeck  Street,  Valencia 
and  Valencia  Heights  water  companies.  Since  December,  1924,  the 
investigation  has  Ijeen  carried  mainly  from  funds  advanced  by  the 
Flood  Control  District  of  Los  Angeles  County,  the  district  having  made 
appropriations  for  carrying  forward  certain  i^hases  of  the  work  under 
contract  with  the  Division. 

There  is  in  course  of  publication  a  report  on  thLs  work  which  will 
make  public  all  data  collected  up  to  September  30,  1926,  together  with 
such  deductions  therefrom  as  seem  demonstrable.  This  report  will  be 
issued  as  "Bulletin  No.  5,  Division  of  Water  Rights,"  under  the  title 
of  "San  Gabriel  Investigation"  and  should  be  publicly  available  before 
this  is  in  print.  The  physiography  and  hydrography  of  San  Gabriel 
Basin  were  discussed  in  Chapter  IX  of  the  last  biennial  report  of 
the  Division.  Referring  to  these  two  publications  for  the  details  of 
the  work  the  following  summary  of  the  ])hysical  situation  and  of 
progress  in  the  biennium  is  given. 
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Physical  Situation. 

San  Gabriel  Basin  divides  naturally  into  three  areas,  the  moiintair. 
area  of  260  square  miles,  San  Gabriel  Talley  consisting  of  203  squar 
mile^  of  alluvial  valley  and  77  square  miles  of  hills  and  foothills  mor - 
or  less  habitable,  and  the  Coastal  Plain,  a  flat  alluvial  slope  into  whiej. 
Los  Angeles  Kiver  flows  on  the  west  and  Santa  Ana  River  on  the  ea-" 
of  the  San  Gabriel  Eiver  so  that  the  area  of  influence  of  the  Saj. 
Gabriel  River  is  difSeult  to  delimit.  The  division  between  the  Coastal 
Plain  and  the  Valley  is  accomplished  by  a  range  of  mountains  or  hill« 
around  the  bases  of  which  debris  washed  down  from  the  San  Gabriel 
mountains  has  piled  until  this  barrier  rises  only  about  1000  feet  abcive 
the  plain  at  the  highest  point.  San  Gabriel  River  has  cut  a  pas- 
called  Paso  de  Bartolo  or  Whittier  Narrows  through  this  barrier. 

Water  discharging  from  the  mountains  both  in  the  river  and  in  its 
tributaries  percolate  in  part  into  the  valley  fill  and  then,  slowly  drift- 
ing toward  the  Narrows,  is  forced  to  the  surface  at  the  Narrows  in  a 
perennial  stream.  It  .sinks  again  below  this  barrier  and  flowing  under- 
ground impinges  on  another  barrier  of  hills  bordering  the  ocean  where 
it  is  again  brought  to  the  surface.  Plate  17  affords  a  general  view  of 
the  situation. 

San  Gabriel  Valley  is  not  a  simple  basin  but  contains  several  sub- 
basins  along  the  mountains  the  largest  of  which  is  Raymond  Basin. 
These  basins  are  separated  underground  by  faults  or  "dikes"'  which 
hold  the  water  at  different  elevations.  The  underground  movement 
of  water  in  San  Gabriel  Valley  is  in  general  by  percolation  but  in  the 
Coastal  Plain  large  artesian  acjuifers  have  been  laid  down,  and  over  a 
considerable  part  of  the  plain  movement  of  underground  water  is  by 
transmission  of  pressure,  free  movement  to  the  ocean  being  cut  off  by 
the  range  of  outlying  hills  just  referred  to.  Otherwise  the  situation  is 
the  same  in  the  valley  as  in  the  plain.  Water  percolates  into  the  ground 
in  the  upper  end  of  each  and  is  brought  to  the  surface  by  an  under- 
ground barrier  at  the  lower  end.  It  is  because  of  the  flatter  slopes 
that  a  greater  relative  amount  of  fine  material  has  been  deposited  in 
the  plain  and  artesian  conditions  predominate',  while  in  the  valley  such 
conditions  are  confined  to  the  small  areas  along  the  barrier  hills  and 
above  Rajnnond  HUl  dike. 

Scope  of  Investigation. 

All  possible  features  are  being  covered:  geology,  percolation  from 
stream  beds,  weU  measurements,  movement  of  luiderground  waters, 
evaporation  from  moist  areas,  present  and  ultimate  demands,  areas 
irrigated  and  possible  to  irrigate.  In  a  word  a  solution  of  the  problem 
of  how  best  to  conserve  and  utilize  the  water  supply  of  the  basin  is 
being  sought.    The  solution  requires: 

(1)  Knowledge  of  how  much  water  goes  to  waste. 

(2)  Elnowledge  of  how  much  is  now  required  and  will  ultimately  be 
required. 

(3)  Knowledge  of  movement  of  the  underground  water  in  order  to 
determine  in  what  part  of  the  luiderground  structure  it  can  best  be 
conserved  and  how  much  it  is  feasible  to  conseiwe. 

It  is  expected  that  with  the  conclusion  of  the  investigation  such 
knowledge  will  be  available  approximately  and  the  problem  of  the 
fullest  conservation  may  be  more  intellisentlv  attacked. 
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Progress  During  Biennium. 

ileasuremeiits  of  nm-otf  and  well  measurements  have  continiied 
durinar  the  past  two  years.  A  geological  report  on  the  basin  has  been 
completed. 

The  seasons  1923-24  and  1924—25  were  extremely  drj-  and  the  data 
secured  while  valuable  in  showing  what  can  be  expected  in  dry  years 
were  negative  in  value  in  other  respects.  The  year  192.5-26  bade  fair 
to  be  as  dry  as  the  preceding  seasons  until  April  4—8,  1926.  when  a 
rain  of  unprecedented  volume  for  that  season  oi-eurred.  "Water  levels 
prior  to  that  time  had  receded  to  the  lowest  levels  in  historj-  but  were 
replenished  to  some  extent. 

However,  on  October  1.  1926.  at  the  close  of  the  water  year  water 
levels  were  lower  in  mo.st  parts  of  the  valley  and  Coastal  Plaui  than 
they  had  been  a  year  before.  Exceptions  to  this  condition  were  found 
in  the  iipper  part  of  the  Pasadena  Basin  where  about  4000  acre-feet 
were  conserved  by  Devils  Gate  Ke-ervoir  and  reached  the  undei'flow. 
and  at  the  mouth  of  San  Gabriel  Canyon  where  spreading  had  filled 
the  basin  and  where  a  greater  surface  flow  from  the  canyon  resulted  in 
a  smaller  pumping  draft  on  the  underground  supply  than  iisual. 

Percolation  Studies. 

The  flood  of  April,  1926.  reached  a  peak  of  14,900  seeond-feet  and 
gave  opportunity  to  get  the  best  results  on  percolation  in  the  stream 
so  far  obtained  during  the  investigation.  The  principal  area  in  which 
percolation  takes  place  is  in  the  cone  from  the  city  of  El  Monte  north. 
When  the  watertable  is  as  low  as  in  1926  opportunity  for  percolation 
is  increased  because  tlie  watertable  intercepted  the  stream  bed  several 
miles  further  south  in  1926  than  it  did  in  such  a  year  as  1916  when 
the  watertable  was  the  highest  on  record.  Under  such  conditions  of 
high  watertable.  the  basin  at  the  mouth  of  the  canyon  also  fills  \ip. 
therefore  at  such  a  time  the  length  of  stream  ehaiuiel  in  which  percola- 
tion opportunity  exists  is  shortened  at  both  ends.  The  ratio  of  length 
of  channel  with  high  watertable  to  that  with  the  low  watertable  of 
1926  is  about  35  per  cent.  Eesults  in  1926  indicate  the  possibility  that, 
with  channel  conditions  as  they  were  in  1926.  and  water  levels  as  of 
1916  percolation  would  have  been  about  A  of  that  observed. 

Observed  rate-;  of  percolation  in  San  Gabriel  Wash  vary  from  about 
4.75  second-feet  per  acre  around  El  ilonte  where  the  channel  is  sandy 
to  0.90  second-foot  per  acre  near  the  head  of  the  cone. 

Percolation  in  Coastal  Plain  is  not  as  large  per  unit  or  in  total  quan- 
tity as  in  San  Gabriel  Valley.  The  net  quantity  appears  to  be  about 
100  second-feet. 

TABLE  6. 

Summary  of  Results,   San   Gabriel   Valley,   1923-24. 

Average  precipitation  11. H"  or  63^^  of  normal.  Acre-fcct 

Mountain    run-off — 24,400 

Precipitation  on  valley  floor 105,000 

Storm   water  passing  'Narrows 2,500 

1924-25. 
-Xverage  precipitation  11. VS"  or  66%  of  normal. 

Mountain  run-off 32,000 

Precipitation   on   valley   floor 126,000 

."^torm    watrr    passing    Xarnuvs 5.000 

1925-26. 

Average  precipitation  20.35"   or  114%  of  normal. 

Mountain  run-off 153,000 

Precipitation  on  valley  floor 220,000 

Siorni    water    passing    Narrows 55,300 
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CHAPTER    IX. 

SACRAMENTO  AND  SAN  JOAQUIN  RIVERS. 

I'AKT    1. 

SECOND  SACRAMENTO-SAN  JOAQUIN  RIVER  PROBLEMS 
CONFERENCE. 
In  the  Division '.s  Biennial  Report  of  November  1,  1924,  description 
was  given  in  Chapter  X  of  the  First  Sacrameuto-San  Joaquin  River 
Problems  Conference  and  Chapter  XI  of  that  report  presented  the 
work  of  the  Sacramento-San  Joaqnin  Water  Supervisor  for  1924,  an 
outcome  of  the  First  River  Problems  Conference.  The  proceedings  of 
the  first  conference  were  also  published  and  widely  distributed.  It  is 
unnecessary,  therefore,  to  enlarge  upon  the  history  of  the  first  con- 
ference and  the  work  accomplished  in  1924  by  its  Pertnanent  Committee 
working  with  the  Division  of  Water  Rights. 

The  Problems  Involved. 

The  pi'oblems  calling  forth  the  conference  and  furnishing  impetus 
to  subsequent  steps  may  be  briefl.v  summarized:  Appropriative  and 
other  water  risbts  on  the  Sacramento  River  between  the  city  of  Sacra- 
mento and  Red  Bluff  total  from  5800  to  6000  second-feet ;  water  re- 
quirements both  for  irrigation  and  salir.ity  control  in  the  great  delta 
of  the  Sacramento  and  San  Joaqnin  rivers  lie  in  the  neighborhood  of 
3500  second-feet  or  more ;  an  estimated  flow  of  from  3000  to  3500 
second-feet  is  needed  in  the  Sacramento  River  above  Sacramento  in 
the  maintenance  of  navigation ;  to  satisfy  these  requirements  and  water 
rights  there  has  been  onlv  an  actual  available  flow  in  the  Sacramento 
River  at  Red  Bluff  of  from  3000  to  3500  second-feet  after  July  1st  in 
four  of  the  last  seven  seasons  and  a  summer  flow  to  the  delta  from  the 
San  Joaquin  River  of  less  than  1000  second-feet. 

The  total  of  permits  to  appropriate  from  the  Sacramento  River.  Red 
Bluff  to  Sacramento,  as  granted  by  the  Division  of  Water  Rights,  is 
5300  second-feet.  Developme'nt  under  these  permits  to  date  indicates 
that  they  will  probably  vest  to  rights  of  about  3800  or  4000  second- 
feet.  Old  appropriative  rights  (initiated  prior  to  the  Water  Commis- 
sion Act)  and  used  riparian  rights,  for  the  same  stretch  of  river,  are 
estimated  at  2000  seeond-feet,  making  the  total  rights  of  5800  to  6000 
second-feet  as  first  stated. 

In  years  of  normal  rainfall  and  stream  flow,  difficulties  from  this 
situation  have  not  been  critical.  In  such  seasons  as  those  of  1920, 
1924  and  1926,  however,  the  necessity  for  such  an  organization  as  the 
River  Problems  Conference  has  been  urgent  and  justification  for  its 
work  obvious. 

The  Call  for  the  Second  Conference. 

In  accordance  with  a  resolution  adopted  at  the  first  conference  that 
the  conference  be  made  permanent  and  its  meetings  subject  to  the'  call 
of  the  Division  of  AVater  Riglits,  the  second  conference  was  called  by 
the  Division  on  December  12,  1924.  Tlie  presentation  of  the  Permanent 
Committee's  recomendations,  its  report  on  the  work  accom]ilished 
during  the  1924  season,  and  a  general  discussion  of  plans  for  the  future 
were  the  chief  considerations  urging  the  call  at  this  time.  Invitations 
were  sent  throughout  the  state  to  those  prominent  in  water  matters 
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and  a  most  representative  gathering  numbering  more  than  two  hundred 
people  was  in  attendance.  The  reports,  discussions,  and  papers  occu- 
pied three  sessions — morning,  afternoon  and  evening — the  latter  fol- 
lowing a  banquet.    An  outline  of  the  program  is  given  in  the  following : 

OUTLINE    OF    SECOND    SACR  AM  ENTO-SAN    JOAQUIN    RIVER    PROBLEMS 
CONFERENCE. 
Morning   Session. 

Openiiit'  .Vddies.s Edward  Hyatt.  Jr.,  Chief,   State  Division  of  Water  liights 

AVelcome  by  Sacramento  Chamber  of  Commerce 

Herman  Davis.  Vice  President,  Sacramento  Chamber  of  Commerce 

.Statement  by  Conference  Committee  Chairman G.  J.  Bradley.  Chairman, 

Permanent  Committee  of  the  Sacramento-SanJoaqnin  River  Problems  Conference 

Report    of    Sacramento-San    Joaquin    AVater    Supervisor 

Harlowe  JI.   Stafford.   Water  Supervisor 

Duty  of  Water  Investigations Frank  Adams,  Irrigation 

Investigations.   U.,  S.  Department  of  Agriculture  and  University  of  California 

Recommendations  of  the  Permanent  Conference  Committee 

G.  J.  Bradley,  Committee  Chairman 

Afternoon  Session. 
Review  of  1'.I24  Season's  Work — 

(a)  William  Durbrow,   President.   Glenn-Colusa   Irrigation   District   and   Cali- 

fornia  Irrigation  District  Association 

(b)  G.  A.  Atherton,  General  Manager,  California  Delta  Farms,  Inc. 

Open  Discussion  of  Water  Problems — 

C.  A.  Barlow,  President  California  State  Irrigation  Association 

W.  P.  Boone.  Chairman  Executive  Committee.  Pine  Flat  Project.  "'.V  Review  of 

Irrigation  Development  and  Water  Right  Litigation  in  the  San  Joaquin 

Valley" 

F.  E.  Woo<lIey,  Los  Angeles  County  Supervisor 

G.  W.  Dwinell.  Montague.  Siskiyou  County 

H.  J.  Evans,  Vice  President  California  State  Irrigation  Association 

W.  A.   Irving.  Riverside,   California 

11.  W.  Dennis,  Chief  Engineer,  Southern  California  Edison  Company 

I>.    O.    Castle.    President   Board   of  Directoi^s.    South    San   Joaquin    Irrigation 

District 
H.  A.  Storrs.  Chief  Engineer.  Modesto  Irrigation  District 
S.  P.  Pitt,  Manager.  Princeton-Codora-Glenn   Irrigation  District 
AV.  Lehmkuhl.  Chief  Engineer.  Waterford  Irrigation  District 
H.  L.  Haehl,  Consulting  Engineer,  San  Francisco 
Senator  L.  L.  Dennett.  Modesto 
Senator  John  Creighton.  Bakersfield. 
Assemblyman  Van  Bernard,  Butte  Cit,v 
Assemblyman  Roscoe  J.  Anderson,  Redding 
Assemblyman  B.  S.  Crittenden.  Tracy 
Assemblyman  Frank  W.  Mister,  Exeter 
Assemblyman  T.  S.  Louttit,  Stockton 

William  Hood.  Ex-Chief  Engineer  Southern  Pacific  Company 
Dan  Hadsell.   San  Francisco,  Attorney  for  Delta  interests 

ReiK>rt  of  Resolutions  Committee Alden  Anderson,  Chairman 

Evening  Session. 
Adoption  of  Recommendation  II  Referred  to  Evening  Session 
Presentation  of  Gift  to  Permanent  Committee  Chairman 
.Vddresses — 

Status  of  Investigations  for  the  Salt  Water  Restraining  Dam.  Walker  R.  Young, 

Engineer,  I'.  S.  Bureau  of  Reclamation 
Water  Resources  of  the  Great  Central  A'alley.  Paul  Bailey,  Deputy  Chief.  State 

Division  of  Engineering  and  Irrigation. 
The  Mokelumne  River  Project  of  the  East  Bay  Municipal  l.'tility  District  as 
Related  to  the  Development  of  the  Gieat  Valley  of  California,  .Vrthur 
Powell  Davis,  Chief  Engineer  and  General  Manager,  East  Bay  Municinr.l 
Utility  District. 
General  Comment,  Honorable  Friend  Wm.  Richardson.  Governor  of  the  State 
of  California 
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Conservation  as  Relate<l  to  Navigation.  U.  S.  Grant.  3d.  Major  Corps  of 
Eiiarincpi-s.  l".  S.  .\ruiy.  District  Engineer,  Second  Distiicr.  San  Francisco 

Petriraeutal  Effects  of  Salt  Water  on  Industries,  C.  W.  ScUedler.  General 
Manager,  Great  Western  Electn>-Clieniical  Company.  I'ittsburg 

Recommendations  and   Resolutions  Adopted. 

The  lei-ommendatioiis  of  the  Perniauent  Committee  aud  resolutions 
adopted  by  the  Second  Conference  were  most  noteworthy,  and  should 
be  given  a  careful  reading  by  every  one  interested  in  water  matters  in 
the  state.  Considerable  space  would  be  required  to  present  the  recom- 
mendations and  resolutions  in  full  in  this  report  and  as  they  have  been 
printed  and  widely  distributed  in  Bulletin  Xo.  4.  "Proceedings  of  the 
Second  Sacramento-San  Joaquin  Eiver  Problems  Confereuee  and  Water 
Supervisor's  Report.  1924 ""  repetition  will  be  avoided  by  reference  to 
the  above  named  bulletin. 

It  is  to  be  particularly  noted  that  under  the  resolutions  adopted,  the 
Conference  voted  to  continue  its  Permanent  Committee.  Since  the 
Second  Conference,  therefore,  this  committee  has  continued  to  be  active 
and  during  the  1925  and  1926  irrigation  seasons  has  met  a  number  of 
times  upon  river  matters  aud  questions  raised  in  connection  with  the 
administration  of  Sacramento  and  San  Joaquin  waters  by  the  Water 
Supervisor  of  the  Division  of  Water  Rights. 

Appropriation  for  Water  Supervisor  Work. 

Pursuant  to  recommendation  V  adopted  by  the  Second  Conference, 
that  state  funds  be  appropriated  for  a  continuation  of  the  work  of 
the  Water  Supervisor,  the  Permanent  Committee  carried  this  matter 
to  the  1925  legislature  and  an  appropriation  was  included  in  the  budget 
of  the  Division  of  Water  Rights  providing  for  the  continuation  of  the 
work  until  July  1.  1927. 

Progress. 

With  the  drawing  to  a  close  of  the  third  season's  operation  under 
the  methods  and  plans  initiated  by  the  fir.st  Sacrameuto-San  Joaquin 
River  Problems  Conference  including  the  work  of  the  Water  Super\-isor 
based  upon  the  1924  Water  Users  Agreement,  a  good  opportunity  is 
presented  to  review  such  progress  as  may  have  been  made  in  dealing 
with  the  Sacramento-San  Joaquin  water  problems.  Such  a  review  at 
this  time  would  seem  to  indicate  an  advancement  most  satisfactory  to 
all  concerned  and  one  predicting  well  for  the  future. 

Of  prime  importance,  the  efforts  to  date  have  come  as  a  result  of, 
and  have  strengthened,  the  spirit  of  cooperation,  welding  together  the 
various  diverse  interests  so  as  to  make  the  best  of  the  situation  and  avoid 
expensive  and  extended  litigation.  Following  the  so-called  Antioch 
Suit  one  of  much  greater  proportions  has  been  filed.  The  loss  in  time, 
money  and  retarded  development  which  would  be  entailed  by  the  trial 
of  this  suit  is  fearful  to  contemplate.  P>ut  with  the  action  of  the  River 
Problems  Conference,  the  Permanent  Committee  and  the  state,  this  suit 
has  not  been  pressed. 

In  the  River  Problems  Conference  and  its  Permanent  Committee, 
thei'e  has  been  created  a  most  fortunate  medium  for  dealing  with  the 
problems  involved;  and  at  present,  the  Committee,  influential  and 
representative,  stands  ready  as  the  proper  body  to  forward  all  con- 
structive plans  for  bettering  the  river  situation. 

Since  the  appointment  of  the  original  Committee  of  Nine  by  the 
First  Conference,  there  have  been  some  clianses  and  additions  so  that 
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at  present  the  membership  aud  represeiitation  is  as  follows :  Herbert 
E.  White,  acting  chairman,  Sacramento,  attorney,  and  Alden  Anderson, 
Sacramento,  chairman  board  of  directors  Capital  National  Bank,  repre- 
senting: Sacramento  interests;  E.  L.  Adams,  Chico,  president  California 
Rice  Growers  Association,  representing  Feather  River  interests;  A,  E. 
Anderson,  San  Francisco,  president  California  Transportation  Com- 
pany, representing  navigation  interests ;  G.  A.  Atherton,  Stockton, 
general  manager  California  Delta  Farms,  Inc..  representing  San 
Joaquin  Delta  interests ;  P.  M.  Downing,  San  Francisco,  vice  president 
Pacitic  Gas  and  Electric  Company,  representing  power  interests; 
"William  Durbrow,  AYillows,  secretary-manager  Glenn-Colnsa  Irriga- 
tion District  and  Jesse'  Pouudstone,  Grimes,  president  Reclamation 
District  108,  representing  Sacramento  River  interests  (above  Sacra- 
mento) ;  Manly  S.  Harris,  San  Francisco,  president  Motor  Body  Cor- 


CUTTING  ASPARAGUS  IN  THE  SACRAMENTO  RIVER  DELTA. 

The  "shoots"  in  the  foreground  were  purposely  left  for  the  picture.  When  exposed  to 
the  sun  "green  asparagus"  results.  The  tips  only  of  that  being  cut  are  exposed  thus 
giving  "white  asparagus"  for  canning.  It  is  claimed  that  90  per  cent  of  the  world's 
canned  asparagus  is  produced  in  the  Delta  Region. 

PLATE  21. 

poration,  representing  duck  club  interests;  W.  I.  Hechtman,  Sacra- 
mento, manager  W.  A.  Curtis  Estate,  representing  Sacramento  Delta 
interests;  Warren  II.  McBryde,  San  Francisco,  secretai-y  California- 
Hawaiian  Sugar  Refining  Corporation,  representing  San  Francisco 
and  industrial  interests ;  R.  V.  Meikle,  Turlock,  chief  engineer  Tui'lock 
Irrigation  District,  representing  San  Joaquin  River  interests  (East 
Side) ;  and  F.  T,  Robson,  Vina,  secretary  Stanford  Vina  Ranch  Irri- 
gation Company,  representing  I'pper  Sacramento  Valley  interests. 

George  J.  Bradley,  chairman  of  the  committee  from  the  time  of  its 
appointment,  was  called  by  death  on  ilarch  16.  1926.  In  his  passing 
the  committeee  lost  a  most  efficient,  energetic,  impartial  and  courageous 
leader  and  one  whose'  wholehearted  efforts  in  the  interests  of  the  Sacra- 
mento and  San  Joaquin  valleys  will  not  soon  be  forgotten. 
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SACRAMENTO-SAN  JOAQUIN  WATER  SUPERVISOR. 

As  outlined  in  Part  1  of  this  eliapter,  in  aecordauce  with  a  recoiu- 
inendation  and  resolution  passed  by  the  Second  Sacramento-San 
Joaquin  River  Problems  Conference  and  at  the  instance  of  the  Perma- 
nent Committee  of  that  conference,  provision  was  made  by  the  1925 
lejjislature  for  the  continuation  of  the  work  of  the  Sacramento-San 
Joaquin  Water  Sui)ervisor,  the  approi)riation  included  in  the  budget 
of  the  Division  of  Water  Rip'hts  insurini;'  its  continuation  iintil  July  1, 
1927.  In  the  preceding  Biennial  Report  of  the  Division  and  also  in 
Bulletin  No.  4,  "Proceedings  of  the  Second  Sacramento-San  Joaquin 
River  Problems  Conference  and  Water  Supervisor's  Report,  1924,"  a 
comjilete  description  has  been  given  of  the  history  leading  to  the 
api^ointment  of  a  Water  Supervisor,  the  Water  Users  Agreement  upon 
which  the  work  of  that  office  is  based,  and  the  conservation  features 
and  collection  of  records  included  in  the  1924  season's  work.  The 
present  part  of  this  chapter  is  concerned  with  the  work  done  and 
reroi'ds  obtained  during  the  192'.'5  and  1926  irrigation  seasons. 

Applicability  of  Water  Supervisor  Procedure. 

To  briefly  review  the  reasons  for  and  basis  of  the  work  of  the  Water 
Supervisor,  it  should  be  kept  in  mind  that  the  ultimate  olijective  of 
all  water  legislation  and  administrative  etfort  is  the  distribution  of  the 
water  to  those  having  a  valid  claim  upon  it.  Where  the  water  titles 
on  a  stream  have'  been  definitely  decreed,  this  is  readily  accomplished 
through  a  State  water  master.  Where,  as  in  the  Sacramento-San 
Joaquin  situation,  the  water  rights  have  not  been  definitely  adjudi- 
cated, there  are  three  courses  open  in  striving  to  consummate  a  clearing 
of  water  titles  prerequisite  to  the  water  master  service.  These  are : 
(1)  litigation,  (2)  the  code  provisions  of  the'  Water  Commission  Act, 
and  (3)  mutual  agreement  based  Tipon  investigations  and  determina- 
tions of  physical  fact.  In  192.5,  in  the  Sacramento-San  Joaquin  terri- 
tory, the  use  of  water  under  the  various  classes  of  water  rights  was 
about  as  follows :  For  the  Sacramento  River  and  tributaries  in  the 
Valley  above  Sacramento,  old  approi)riative  rights  620,700  acre-feet 
appropriative  rights  under  applications  to  and  permits  from  the  Divi- 
sion of  Water  Rights,  610,200  acre-feet,  and  presumablj-  riparian  rights 
66,100  acre-feet. "  Of  the  227,000  acres  irrigated  in  the  delta  in  1925, 
a  considerable  portion  is  covered  by  appropriative  filings  before  the 
Division  and  practically  the  entire  delta  area  of  more  than  400,000 
acres  claims  water  under  riparian  rights.  Under  such  conditions,  with 
litigation  naturally  repellant,  the  third  of  the  above  mentioned  courses 
l)e'comes  the  one  most  practical  and  applicable  to  the  Sacramento-San 
Joaquin  situation.  With  the  facts  of  water  supply,  actual  water 
requirements  and  use  definitely  established  through  engineering  inves- 
tigation, experience  has  proven  it  perfectly  fea.sible  to  base  thereon 
mvitual  agreements  either  temporary  to  tide  over  an  immediate  crisis 
or  more  or  less  permanent,  under  which  a  water  master  or  water  super- 
visor may  successfully  distribute  and  conserve  for  the  best  interests  of 
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all.  a  deficient  water  supply.  The  Water  Supervisor's  a\ithority  and 
benefits  to  be  derived  from  its  exercise  will  extend  nidy  so  far  as  the 
water  users  mutual  aL'roemeuts  permit  il. 

Conservation   Features. 

During  the  irrigation  seasons  of  192,")  and  1926,  the  conservation 
features  of  the  Water  Supervisor's  work  have  included  principally 
the  efforts  to  insure  sutfieient  flow  in  the  Sacramento  River  above 
Sacramento  to  maintain  navigation,  and  as  great  a  flow  to  the  delta 
as  po.ssible  to  prevent  the  encroachment  of  .salt  water.  This  work  has 
been  carried  on  almost  entirel.v  through  appeals  to  the  water  users 
for  waste  prevention  and  reduction  of  diversions  where  jiossihle.  The 
conservation  measures  etfeeted  therefort'  have  been  purely  voluntary 
and  there  has  been  no  enforcement  of  any  particular  schedule  of  water 
diversions  agreed  upon  by  the  water  users  themselves. 

Efforts  to   Maintain   Navigation — 1925. 

During  the  lU^.")  irrigation  season  there  was  no  serious  shortage  of 
water  for  irrigation  purposes  but  the  flow  in  the  Sacramento  River 
between  Colusa  and  Butte  City  and  in  the  vicinity  of  Verona  fell  to 
a  point  where  navigation  was  nearly  prohibitive.  This  occurred  in 
August.  In  response  to  a  letter  from  the  War  Department  under  date 
of  August  17th  asking  that  further  mea.sui'es  be  taken  to  increase  the 
flow  for  navigation,  letters  signed  by  the  Permanent  Committee  were 
sent  to  approximately  loO  irrigationists  and  50  duck  clubs  north  of 
Sacramento.  These  letters  appealed  for  conservation  and  cutting  down 
of  diversions  on  the  part  of  the  irrigationists,  and  warned  duck  clubs 
that  no  diversions  for  filling  their  ponds  could  be  expected  until  after 
September  loth.  In  following  up  this  appeal  it  was  found  that  nearly 
all  of  the  large  diverters  of  Avater  for  irrigation  were  making  some 
response  and  effecting  such  savings  as  they  could.  On  the  other  hand 
there  was  an  indifferent  response  from  the  duck  clubs.  Some  few  clubs 
stated  that  they  would  defer  filling  their  ponds,  but  in  view  of  the  fact 
that  the  ma.iority  were  already  filling  or  had  filled  theirs,  these  few 
were  made  to  bear  an  unequal  share  of  the  response.  At  a  meeting 
of  the  Permanent  Committee  on  September  25,  1925,  representatives 
of  the  War  Department  and  the  gun  clubs  were  present  and  the  situa- 
tion respecting  the  use  of  water  by  the  clubs  was  discussed.  The  I'epre- 
sentatives  of  the  clubs  expressed  a  desire  to  cooperate  with  the  Com- 
mittee and  it  was  agreed  that  a  .solution  to  the  major  portion  of  the 
difficulties  coidd  probably  be  attained  by  effecting  a  change  in  the 
opening  date  for  the  duck  shooting  sca.son  from  October  1st  to  October 
15th. 

Following  the  appeal  for  conservation  to  aid  navigation  in  August, 
1925,  there  was  some  improvement  in  the  river  flow  but  not  in  the 
amount  required.  On  the  other  hand,  without  the  etforts  made  just 
at  this  time  a  considerable  reduction  in  flow  might  have  occurred  .such 
as  to  entirely  impair  navigation. 

Duck   Shooting   Season  Changed  as  a  Conservation    Measure. 

During  the  winter  of  1925-26,  petition  was  forwarded  by  the  Perma- 
nent Committee  to  the  United  States  Secretary  of  Agriculture  asking 
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that  the  iliiek  shootinpr  season  for  California  be  changred  to  the  period 
October  15-Febrnary  1.  The  necessity  for  this  change  as  a  conservation 
measnre  was  outlined  to  the  secretary  and  siipporting:  papers  showing  a 
favorable  attitude  to  the  change  on  the  jiart  of  sportsmen  and  the  Cali- 
fornia Fish  and  Game  Commission  were  enclosed.  In  response  to  this 
petition  word  was  received  from  Washington  on  June  24,  1926.  that 
the  open  season  on  water  fowl  in  California  had  been  changed  to  the 
period  October  16-January  3].  In  insuring  that  the  duck  clubs  would 
commence  their  diversions  later  in  the  season,  it  was  felt  that  this 
change  would  help  the  situation  considerably. 

The  1926  Situation. 

With  a  much  larger  rice  acreage  planted  in  1926  than  in  the  two 
previous  year.s  and  the  water  supply  very  little  better  than  in  tlie  1924 
.season,  a  considerable  effort  in  the  way  of  waste  prevention  and  water 
conservation  was  neces.sary.  In  the  latter  part  of  June,  with  the  flow 
of  the  Sacrameto  River  dropping  quite  rapidly  and  down  elose  to  previ- 
ous low  water  levels  difficultv-  with  navigation  above  Sacramento  began 
to  be  encountered  and  letters  were  again  received  from  ilajor  C.  S. 
Ridley,  District  Engineer  for  the  War  Department,  retjuesting  that 
measures  be  taken  in  an  endeavor  to  insure  additional  water  for  the 
maintenance  of  navigation.  In  response,  the  Water  Supen-isor  inter- 
viewed the  representatives  of  all  of  the  larger  water  users,  requesting 
all  po.ssible  reductions  in  diversions  and  advising  that  it  would  be 
required  that  waste  and  seepage  be  reduced  to  a  minimum.  This  wa.s 
followed  by  letters  to  all  water  users  making  any  appreciable  diver- 
sion.   Feather  River  water  users  were  included  in  this  appeal. 

A  number  of  instances  were  found  where  wa.ste  could  be  prevented 
and  in  almost  every  case  the  water  users  appeared  to  be  making  a 
sincere  effort  to  reduce  their  diversions  to  the  minimum  amount  nece.s- 
sary  to  mature  their  crops.  Letters  from  many  6f  the  larger  users  out- 
lining the  conservation  measures  taken  were  received  and  copies  of 
these  letters  were  forwarded  to  Major  Ridley.  In  spite  of  the  coopera- 
tion given,  however,  it  was  not  possible  to  obtain  sufficient  flow  to  main- 
tain navigation  to  or  above  Colusa  until  early  in  September.  It  would 
appear,  therefore,  that  the  limit  of  benefit  to  be  derived  through  waste 
prevention  and  voluntary  diversion  reductions  was  reached  and  that 
in  such  seasons  as  that  of  1926  additional  water  can  only  be  obtained 
by  more  drastic  measures  necessitating  the-  elimination  of  some  of  the 
areas  watered. 

In  lower  stretches  of  the  Sacramento  River  in  the  vicinity  of  Verona 
and  Knights  Landing,  an  increase  in  flow  beginning  as  early  as  the 
middle  of  August  due  to  return  water  and  an  early  completion  of 
some  rice  diversions  was  soon  effective  in  relieving  the  navigation 
situation  and  permitting  a  regular  run  of  boats.  With  a  continued 
increase  in  flow  from  the  same  causes,  navigation  to  and  above  Colusa 
became  possible  about  September  10th. 

Duck  Club   Diversions — 1926. 

With  a  shortage  of  flow  to  the  delta  and  insutSeient  water  for  navi- 
gation above  Sacramento  in  1926  the  necessity  of  prohibiting  divei-sions 
for  gun  club  purposes  agaui  arose  as  in  previous  years.    Although  the 
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change  iu  cluck  shootiug  season  operated  automatically  to  help  consid- 
erably in  this  respect,  there  were  some  instances  of  early  diversions. 
The  clubs  taking  Avater  were  advised  of  the  water  situation  and  notified 
that  diversions  should  be  withheld  until  September.  On  August  5, 
1926.  these'  notices  were  further  supported  by  a  resolution  of  the  Per- 
manent Committee  of  the  Sacramento-San  Joaquin  River  Problems 
Conference.  This  resolution  advised  the  gun  clubs  that  luiless  com- 
pliance were  made  to  the  request  for  deferred  diversions,  it  would  be 
necessary-  to  take  leoral  steps  to  enjoin  the  use  of  water  by  the  clubs. 
Subsequent  to  this  action  the  full  cooperation  of  all  clubs  was  received. 
When,  early  in  September,  the  flow  of  the  Sacramento  River  at 
Sacramento  increased  to  over  .3000  second-feet,  those  gun  clubs  whose 
use  of  water  would  not  affect  the  water  stages  in  the  vicinity  of  Colusa 
were  notified  that  diversions  could  be  commenced,  and  later,  by  Septem- 
ber 10th.  this  notice  was  extended  to  all  clubs. 

Drainage  of   Butte   Basin — 1926. 

Considerable  effort  was  put  forth  by  the  Water  Supervisor  iu  1926 
to  effect  the  complete  draining  of  Butte  Basin  as  a  conservation 
measure.  There  is  a  considerable  area  between  Butte  Creek  and  the 
Marysville  ButTes  where  winter  floods  are  natiirally  impoiuided  and 
the  pondage  is  maintained  through  the  summer  by  the  inflow  of  drain- 
age water  from  upper  rice  areas.  This  basin  drains  through  a  number 
of  structures  into  Butte  Creek  but  by  written  agreements  between  the 
duck  clubs,  upper  reclamation  and  drainage  districts  and  the  Western 
Canal  Company,  the  spill  through  these  structures  is  so  regulated 
that  a  permanent  lake  is  maintained  in  the  basin.  It  appeared  possible 
to  drain  this  lake  through  one  of  the  lower  structiires  and  it  was  esti- 
mated in  August.  1926.  that  this  would  furnish  a  flow  to  the  River  of 
from  150  to  200  second-feet  for  fifteen  days  or  more.  As  the  drainage 
from  some  30.000  acres  of  rice  would  pass  down  through  the  basin  iu 
September,  it  appearad  that  the  gun  clubs  would  have  ample  oppor- 
tunity to  get  the  lake  filled  again  before  the  shooting  season  should 
commence.  To  effect  this  drainage  mea.sure  it  was  necessary  that  the 
consent  of  all  of  the  various  parties  to  the  above  mentioned  agreements 
be  obtained.  The  consent  of  nearly  all  of  these  was  secured  but  unfor- 
tunately a  satisfactory  agreement  between  the  Western  Canal  Company 
and  the  duck  clubs  could  not  be  reached  and  the  lower  gate  was  not 
opened  to  drain  the  basin.  Foi-tunately  the  critical  situation  on  the 
river  was  passed  successfully  without  the  additional  aid  which  would 
have  been  given  by  this  drainage  measure.  Although  the  lower  gate 
was  not  operated  to  drain  the  basin,  it  should  be  noted  that  all  other 
structures  along  Butte  Creek  were  kept  open  to  permit  the  flow  of 
drainage  to  the  Sacramento  River  via  Butte  Creek,  and  on  the  whole, 
the  attitude  of  the  Butte  Basin  clubs  and  cooperation  extended  by  them 
in  this  effort  are  to  be  commended. 

Knights  Landing   North  Water  Users  Association. 

A  promising  forward  step,  resultant  from  the  1926  shortage  for  irri- 
gation, was  that  taken  by  districts  and  water  companies  on  the 
Sacramento  River  in  organizing  the  'Knights  Landing  North  Water 
Users  Association."     This  association,  not  yet  completely  organized, 
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proposes,  as  the  name  implies,  to  include  aU  Sacramento  River  water 
users  north  of  Knights  Landing.  As  stated  in  its  constitution  the  pur- 
pose is  to  form  au  organization  •" — to  the  end  that  the  low  water  flow 
of  the  river  may  be  so  used  and  conserved  as  to  avoid  friction  and  liti- 
gation among  diverters  *  *  *  and  to  work  with  the  United  States 
War  Department  in  charge  of  Navigation  on  the  Sacramento  Eiver, 
the  State  Division  of  Water  Rights,  and  the  Permanent  Committee 
of  the  Sacramento-San  Joaquin  River  Problems  Conference  in  all  ques- 
tions of  policy  regarding  the  use  of  water  from  the  river."  This 
organization  should  greatly  facilitate  conservation  work  and  all  deal- 
ings with  these  water  users. 


OF    GRAIN    FROM    UP    RIVER    POINTS    AT    CITY    OF    SACRAMENTO 
WHARVES. 


Engineering   Investigation — Measurements  and  Collection  of   Records. 

Tlie  measui-ements,  collection  of  records  and  engineering  investiga- 
tions specified  as  a  part  of  the  wf)rk  of  the  Water  Siipervisor.  have 
been  continued  in  the  past  bieuuium  in  much  the  same  manner  as 
during  1924.  The  work  for  the  latter  year  has  been  reported  in  the 
preceding  biennial  report  and  in  Bulletin  Xo.  4.  Briefly,  this  work 
comprises  measurements  and  records  of  aU  diversions  of  water  from 
the  Sacramento.  Feather.  Tuba.  American  and  lower  San  Joaquin 
rivers  within  the  valley  floor  and  above  the  delta :  stream  flow  measure- 
ments throughout  the  territory,  partially  in  cooperation  with  the 
Water  Resources  Branch.  V.  S.  Geological  Sun'ey;  measurement  and 
record  of  waters  returned  both  to  tlie  Sacramento  and  San  Joaquin 
rivers ;  intensive  studies  of  tlie  duty  of  water  on  peat  and  sedimentary 
lands  in  the  delta  region  in  cooperation  with  the  U.  S.  Department  of 
Agriculture.  Division  of  Agricultural  Engineering  and  the  Univei'sity 
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of  California  Agricultural  Experiment  Station;  an  annual  census  of 
irrigated  areas  and  crops  under  all  diversions  recorded  and  through- 
out the  delta ;  and  investigation  and  study  of  the  advance  and  retreat 
of  salinity  in  the  delta  channels. 

Divisions  of  Work  and  Organization. 

This  v\'ork  is  naturally  divided  as  follows:  (1)  stream  How  measure- 
ments, (2)  diversion  measairemeuts  and  records,  (8)  return  water 
measurements,  (4)  duty  of  water  studies  and  use  of  water  in  the 
Sacramento-San  Joaquin  Delta,  and   (5)  salinity  investigations. 

In  the  conduct  of  the  work  the  organization  has  included  in  addition 
to  the  Water  Supervisor,  two  assistant  hydraulic  engineers  working  on 
the  Sacramento  River  and  one  assistant  hydraulic  engineer  covering 
tlie  F'eather  aiid  American  rivers,  the  delta  iijjlands  and  the  irrigation 
census  in  the  delta.  In  addition,  the  organization  for  the  cooperative 
delta  duty  of  water  investigations  under  the  direction  of  W.  W. 
McLaughlin,  associate  chief,  Division  of  Agricultural  Engineering, 
U.  S.  Dejiartment  of  Agriculture,  lias  included  an  hydraidic  engineer 
and  two  assistants  giving  full  time  to  the  field  work. 

Stream   Flow  Measurements, 

During  tlie  irrigation  seasons  of  li)2.3  and  1926,  stream  flow  measure- 
ments and  records  have  been  obtained  through  cooperation  with  the 
U.  S.  Geological  Survey  on  the  Sacramento  River  at  Red  Bluff,  Butte 
City,  Colusa  and  Knights  Landing;  on  the  Feather  River  at  Nieolaus; 
on  the  American  River  at  Fair  Oaks,  on  the  Mokelnmne  River  at 
Woodbridge,  and  on  the  San  Joaquin  River  near  Vernalis.  Supple- 
menting these,  tlie  Water  Supervisor  has  maintained  additional  stations 
on  upper  Butte  Creek  one  mile  west  of  the  Enst  Side  Highway,  on 
lower  Butte  Creek  and  Butte  Slougli,  at  Verona  on  the  Sacramento 
River  and  at  H  street  bridge  on  the  American  River. 

The  station  at  Verona  located  a  sliort  distance  below  the  junction  of 
the  Feather  with  the  Sacramento  River,  has  proven  to  be  a  very  satis- 
factory one  for  use  in  estimating  the  flow  past  Sacramento.  Because 
of  tidal  action  at  Sacramento,  it  is  not  practical  to  obtain  a  continuous 
record  of  the  flow  at  a  station  immediately  adjacent  to  the  city  and 
previously  the  discharge  here  has  been  estimated  by  using  the  Knights 
Landing  record  and  making  allowance  for  the  inflow  and  draft  between 
Knights  Landing  and  Sacramento.  The  Verona  station  has  furnished 
a  better  record  than  that  at  Knights  Landing  and  in  arriving  at  the 
flow  past  Sacramento  from  this  record,  the  allowances  to  be  made  for 
inflow  and  draft  below  the  station  are  much  simpler.  On  Plate  27, 
hydrographs  are  sliown  for  the  discharge  of  the  Sacramento  River  near 
Red  Bluff  and  at  Sacramento  for  the  1924,  1925  and  1926  irrigation 
seasons.  The  annual  reports  of  the  Water  Supervisor  present  in  full 
the  stream  flow  data  for  all  stations  above  mentioned. 

Diversion  Measurements  and  Records. 

Records  and  measurements  of  diversions  for  1925  and  1926  have 
included  those  from  tlie  Sacramento  River  and  its  tributaries  within 
the  valley  floor  and  those  to  the  delta  uplands  from  San  Joaquin  River, 
Old  San  Joaquin  River  and  Tom  Paine  Slough.     In  extension  of  the 
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work  of  1924  there  were  obtained  in  192o  diversion  records  for  the 
Feather  River  from  ilarysville  to  Oroville.  for  the  lower  Vuba  Kiver, 
for  Colusa  Trough  and  the  Back  Borrow-  Pit  of  reclamation  districts 
108  and  787.  for  Tisdale  and  Sutter  By-passes  and  for  the  American 
River  from  H  street  bridge  to  Fair  Oaks.  The  1926  records  inchided  all 
diversions  of  previous  years  and  a  number  of  new  ones.  The  1925 
records  were  for  a  total  of  316  diversions,  segregated  to  the  various 
.sources  as  follows :  Sacramento  River  194.  lower  Butte  Creek  and 
Butte  Slough  9.  Colusa  Trough  6.  Back  Borrow  Pit  (carrying  drain- 
age water  from  Colusa  Basin  along  the  back  levees  of  reclamation 
districts  108  and  787)  4,  Tisdale  and  Sutter  by-pa.sses  7,  Feather 
River  31,  lower  Yuba  River  5.  American  River  28,  Old  San  Joaquin 
River  to  Delta  Uplands  4.  Tom  Paine  Slough  to  Uplands  7,  and  San 
Joaciuin  River  to  Uplands  (below  the  junction  with  Stanislaus 
River)  21. 


LOADING  CELERY  FROM  ISLAND  LEVEE.  SAN  JOAQUIN  RIVER  DELTA. 
PLATE  26. 
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COMPAR^IVE  DISCHARGE  OF  SACRAAIENTO  RIVER 
AT  RED  BLUFF 
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TABLE  7. 
Sacramento-San  Joaquin  Diversions  and  Acreages  Irrigated,  1924  and  1925. 


Diversionfi, 
.ipril  to  October, 

Acreage 

irrigated 

Stream 

inclusive, 
acre-feet 

1924 

1925 

1924 

1923 

General 

Rice 

General 

Rice 

Sacramento  River— Redding  to  Sacramento 

945.449 
■352,694 

842.263 
413,020 
4.045 
=29.776 
2.512 
4.343 
64.277 
14.386 
5,734 

104.269 
'22,402 

59.688 
'22,541 

76,222 
25.560 
1,796 

58,023 
26,734 

=38.205 
2.984 
'750 
70.360 
14,524 
10,360 

'1,820 
959 
'240 
29,190 
2.810 
4.335 

■5.766 

«S,940 

904 
3,510 
34,677 
7.441 
3,224 

1,435,326 

1.380.356 

166,025 

87,995 

153.334 

94,699 

>  Figures  for  1€24  are  for  diversions  from  mouth  of  river  to  Man-sville  only  with  the  exception  that  Sutter  Butte 
Canal  Company  and  Western  Canal  Company  diversions  and  acreages  have  been  included. 

-  Includes  some  gun  club  diversions. 

"  These  acreages,  except  for  300  acres  rice  irrigated  from  Back  Borrow  Pit,  were  watered  from  both  the  Trough  and 
Sacramento  River. 

•  Of  this  area.  4.000  acres  wereirrigated  from  both  the  Trough  and  Sacramento  River. 

'  H  Street  Bridge  to  mouth  of  river,  only. 

TABLE  8. 
Summary  of  Sacramento  River  Diversions.  1925.  Acr&<^eet. 


River  section 

April 

May 

June 

July 

.\ugust    1  September 

October 

Totals 

Redding  to  Red  Bluff.. 
Red  Bluff  to  Butte  CSty 
Butte  City  to  Colusa.. 
Colusa  to  Knights  Land- 

884 

1.370 

0 

3,834 

5,089 

13,333 
29,040 
8,646 

28,519 

8,171 

19,219 
80,671 
15,307 

51,926 

17,028 

23.338 
96,153 
20,949 

50.046 

21,302 

23,330 
92,662 
13,859 

46,015 

19,022 

20,795 
63,346 
9,663 

29,691 

10,947 

4,544 

5,802 

988 

3.440 

3.334 

105,443 
369,044 
69.412 

213,471 

EnightsLandingto  Sac- 

84,893 

11.177 

87,709 

184.151 

211,788 

194.888 

134,442 

18.108 

842,263 

Dui-ing  the  last  two  seasons  much  better  cooperation  has  been  given 
by  the  "n-ater  users  in  keepingr  the  daily  operation  records  of  their  pump- 
ing. This  has  made  it  possible  to  compile  from  the  monthly  diversion 
records  as  computed  from  the  power  data,  a  daily  diversion  record  for 
practically  every  plant. 

In  1925  the  month  of  maximum  irrigation  draft  on  the  Sacramento 
River  was  July  in  whicli  month  the  draft  averaged  slightly  more  than 
oOOO  second-feet  for  the  stretch  of  river  between  Red  Bluff  and  Sacra- 
mento. Due  principally  to  a  considerably  larger  rice  acreage  in  1926 
than  in  the  two  previous  years,  the  maximum  draft  for  the  same  stretch 
of  river  in  1926  was  close  to  4000  second-feet.  It  is  interesting  to 
note  that  with  a  draft  of  about  39.50  second-feet  on  August  1st  between 
Red  Bluff  and  Sacramento,  there  was  only  a  flow  of  3150  second-feet 
in  the  river  at  Red  Bluff.  At  the  same  time  there  was  a  flow  of  1290 
second-feet  pa.st  Sacramento  thus  indicating  an  inflow  to  the  river 
of  2090  second-feet  from  return  water  and  tributaries.  Of  this  inflow 
only  510  second-feet  was  entering  from  the  Feather  and  American 
rivers. 

The  total  measured  diversions  in  acre-feet  for  the  1924  ami  1925 
seasons  for  the  months  April  to  October,  inclusive,  are  .shown  segre- 
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•rated  to  the  various  streams  iu  Table  7.  This  gives  also  the  acreages 
irrigated.  Table  S  presents  the  192-i  diversions  in  acre-feet  for  the 
months  April  to  October,  inclusive,  for  the  Sacramento  Kiver  by  sec- 
tions from  Bedding  to  Sacramento.  Tlie  computations  for  the  1926 
diversions  could  not  be  completed  iu  time  to  be  available  in  this  report. 

Return   Water   Measurements. 

This  important  work  comprising  the  measurements  and  records  of  all 
return  water  tributary  to  the  Sacramento  and  San  Joaquin  Rivers  has 
been  continued  during  the  past  biennium.  As  in  1924  this  has  covered 
in  the  Sacramento  TaUey  the  return  water  entering  the  river  through 
Butte  Slough.  District  70  Drain.  District  108  Drain,  the  Back  Borrow 
Pit  of  reclamation  districts  108  and  787  (Colusa  Basin  Drainage), 
Sacramento  Slough  and  through  various  pumping  plants  operated  for 
drainage  during  the  irrigation  season. 

In  the  San  Joaquin  Valley  the  plan  of  three  series  of  measurements 
each  season  at  numerous  points  on  the  San  Joaquin  River  and  its  tribu- 
taries has  been  followed  as  heretofore. 

A  description  of  the  return  water  investigation  and  results  for  the 
biennium  is  presented  in  full  in  Appendix  B  of  this  report. 

Delta  Investigations — Cooperative  Work. 

The  measurements  and  investigations  in  the  Sacramento-San 
Joaquin  Delta  during  the  past  biennium  have  followed  along  similar 
lines  to  those  of  1924  with  some  extensions.  This  work  is  segregated 
into  that  carried  on  through  the  regular  organization  of  the  Water 
Supervisor  and  that  conducted  under  a  cooperative  agreement  between 
state  and  federal  offices  as  outlined  in  Appendix  C.  The  work  under 
the  iirst-named  segregation  has  comprised  the  collection  of  data  as  to 
acreages  and  crops  irrigated,  period  of  irrigation,  general  soil  classifi- 
cations of  irrigated  areas,  etc..  throughout  the  delta.  That  of  the  last- 
named  segregation  has  comprised  the  special  duty  of  water  investiga- 
tions on  Medford  and  Kin?  islands  and  on  Reclamation  District 
Xo.  999. 

TABLE  9. 

Summary   of   Acreages   and   Crops   Irrigated   in   the   Sacramento-San   Joaquin  Delta — 

1925  and  1926. 

Acres 

Crop                                                                                                                                           1925  1926 

-AUalfa    26,011  25.12S 

Asparagus    '   51,974  35,601 

Beans    37,590  51,344 

Beets    16,6S5  7,936 

Celerv 5,330  7,392 

Corn     24.029  23,955 

Frait    12.772  17,771 

Grain     7,399  31,625 

Hay 3.767  1.337 

Onions     5.9S9  5,810 

Pasture — 5,273  4.161 

Potatoes    22.071  21,503 

Seed     3,459  2.S83 

Truck  and  miscellaneous  vegetables 4,737  5,349 


Totals    227,086     261,795 

When  the  determinations  of  the  duty  of  water  for  the  delta  lands 
have  been  completed  they  may  be  tised  in  conjunction  with  tbe  informa- 
tion as  to  total  acreages  and  crops  irrigated,  etc.,  to  estimate  the  total 
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CELERY  ON  THE  PEAT  LANDS  OF  THE  SACRAMENTO-SAN  JOAQUIN  DELTA. 


Note  the  black  peat  soil, 
plants  leaving  the  tops  only  < 
irrigation  must  extend  well  ir 
acres  irrigater'  in  1925.  Thi 
grown   in   the   United   States. 


To  insure  white  celery  the  soil  has  been  banked  around  the 
xposed.  With  this  crop  the  harvest  begins  in  November  and 
to  the  fall.  Records  of  the  Water  Supervisor  show  over  5000 
;  is  reported  to   comprise  over  thirty  per   cent  of  the   celery 

PLATE  29. 


ONION   SEED  CROP.   RECLAMATION   DISTRICT  999.   SACRAMENTO 
RIVER    DELTA. 
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fousnmptive  ii.se  of  water  by  the  delta  lands  ■wiiich  is  the  majur  fact 
soiifrht  iu  this  work. 

The  results  to  date  from  the  detailed  duty  iiivesti<jations  eondueted 
on  the  delta  islands  have  been  most  interesting  and  enlightening  but 
can  not  yet  be  considered  couclu.sive.  Experiments  on  various  crops 
grown  in  tanks  have  detinitely  indicated  the  total  water  requirements 
under  delta  conditions  but  comparison  of  tlie  results  of  these  experi- 
ments with  measurements  of  net  amounts  of  water  supplied  to  the 
islands  or  individual  tracts  on  those  islands  obviously  indicates  a  supply 
of  water  to  the  crops  other  than  from  the  surface  diversions,  siphons, 
pumps,  gravity  inlets,  etc.  Presumably  the  additional  supply  is  to 
be  attributed  to  seepage.  It  would  seem  evident  that  a  proper  adminis- 
tration of  the  waters  in  the  future  will  require  a  knowledge  not  only 
of  the  total  water  requirements  of  the  various  crops  as  determined  by 
tank  experiments  but  of  the  amounts  of  water  needed  both  gross  and 
net  apart  from  that  supplied  by  seepage.  And  in  the  development  of 
this  knowledge  lie  the  chief  problems  and  need  for  the  continuation  of 
these  duty  of  water  investigations. 

A  detailed  repoi't  of  the  Delta  Cooperative  Investigations  for  the 
biennium  prepared  by  0.  V.  P.  Stout,  irrrigation  engineer  of  the 
Division  of  Agricultural  Engineering,  U.  S.  Department  of  Agricul- 
ture, who  has  been  iu  charge  of  this  work,  has  been  submitted  by  W. 
W.  ^IcLaughlin,  associate  chief  of  the  Division  of  Agricultural  Engi- 
neering.    This  is  presented  in  full  as  Appendix  C. 

A  summary  of  the  data  pertaining  to  acreages  and  crops  irrigated 
in  the  delta  during  the  192.5  and  1926  seasons  is  given  in  Table  9.  These 
data  were  obtained  in  a  similar  manner  to  that  followed  in  1924.  In 
the  annual  repoi-ts  of  the  Water  Supervisor,  detailed  information  is 
given  as  to  the  irrigated  acreages  and  crops  for  each  island  or  tract  in 
the  delta.  As  above  stated,  this  information  is  that  which  is  comple- 
mentary to  the  duty  of  water  investigations  iu  determining  the  delta 's 
total  use  of  Avater. 

Salinity   Investigations. 

The  salinity  investigations  have  been  continued  during  the  biennium 
with  little  change  over  the  methods  of  past  years.  With  an  irrigated 
area  in  the  delta  somewhat  less  in  192.5  than  iu  1924  and  a  .stream  flow 
more  nearly  approaching  normal,  there  occurred  in  1925  no  serious 
encroachment  of  .salt  water  into  the  delta  channels.  In  that  year  the 
salinity  tests  were  commenced  at  tlie  lower  .stations  on  I\Iay  1st  and 
only  sixteen  stations  were  maintained  in  following  the  encroachment. 

In  1926  with  a  considerably  increased  irrigation  draft  in  the  Saera- 
jnento  Valley  and  a  stream  flow  much  below  normal,  tlie  salinity 
as.sumed  proportions  approaching  the  conditions  of  1924  and  the 
investigations  in  this  connection  required  considerable  attention  upon 
the  part  of  the  Water  Supervisor's  office.  By  the  end  of  August, 
samples  were  being  taken  and  forwarded  for  testing  from  thirty-nine 
stations  througiiout  the  delta.  As  in  1924,  weekly  salinity  bulletins 
M'ere  mailed  to  interested  irrigationists  to  so  keep  them  advised  as 
to  the  salinity  encroachment  that  use  of  water  detrimental  to  their 
crops  might  be  avoided.  The  salinity  investigations  for  the  biennium 
are  presented  in  detail  in  Appendix  A  of  this  report. 
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Value  of  Work  to  Date. 

Since  the  initiation  of  the  Water  Supervisor  plan  in  the  Saeramento- 
San  Joaquin  territory  in  the  spring  of  1924,  the  work  for  three  seasons 
has  been  completed.  In  this  period  ample  opportunity  has  been  given 
to  view  the  need  for  and  benefits  to  be  derived  from  this  work  and  it 
is  believed  that  its  value  has  been  thoroughly-  demonstrated.  Of 
paramount  consideration  is  the  fact  that  in  the  collection  of  the  three 
years'  records  of  the  i;se  of  water  and  other  fundamental  physical  facts 
and  data,  a  necessary  and  important  step  has  been  taken  leading  to  the 
ultimate  ad.judieation,  mutual  agreement  or  other  adjustment  which 
will  be  consummated  as  a  basis  for  water  distribution. 

The  procedure  to  date  has  been  to  make  the  best  of  the  situation 
through  conservation.  This  includes  water  supervision  or  water  master 
service  which  is  essentially  a  conservation  feature.  Until  such  time 
as  additional  water  supplies  are  made  available  through  storage  or 
otherwise  this  will  undoubtedly  continue  to  be  the  best  and  only 
reasonable  procedure. 
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CHAPTER   X. 


FINANCIAL  STATEMENT. 

The  following  statement,  whicli  is  submitted  as  Table  10.  shows  the 
income'  and  expenditures  of  the  Division  of  Water  Rights  during  the 
period  July  1,  1924,  to  June  30,  192'6.  It  is  segregated  by  funds, 
appropriative  and  eontributive,  the  latter  being  entirely  supplied  by 
outside  interests.  Only  actual  expenditures  up  to  June  30.  1926,  are 
included,  no  allowance  being  made  for  incumbrances  as  of  that  date 
paid  subsequent  thereto. 


TABLE  10. 
Income    and    Expenditures   of   the 


Financial    Statement    Sho 

Rights  for  the  76th   and  77th   Fiscal   Years. 

Balance 
June  SO, 
funds        192.', 


ision    of    Water 


Appropriative  and  contribitt 
Appropriations  : 

Cliapter      411-21,      survey     water 

resources    ?S.5S0  70 

Chapter  121-23,  salaries  seventy- 
fifth  fiscal  year 6,963   94 

Chapter  121—23,   support  seventy- 
fifth  fiscal  year 1,531   19 

Chapter  121—23,  salaries  seventy- 
sixth   fiscal  year   

Chapter  121—23,   support  seventy- 
sixth    fiscal    year 

Chapter  309-23,  gaging-  streams.   10,692   05 

Chapter    30-25.    salaries    seventy- 
seventh  fiscal   year 

Chapter    30-25,    support    seventy- 
seventh   fiscal   year 

Chapter     30-25,     investigation 

streams    and    lakes    

Chapter  190-25,   gaging  streams-    


Totals S2' 

Chapter     854—21,     treasury     revolv- 
ing fund $i: 


Additional 
appropria- 
tions 


Actiial 
expendi- 
tures 


>,450    57 
$167    7-1 


Contributive  Funds  : 

Hat  Creek  Water  Master's  Fund 
Sacramento-San     Joaquin     Water 

Supervisor    Fund    2,23S   1 

San  Dimas  Fund 618  2 

San   Gabriel  River  Fund 5,598   1 

Burney     Creek     Water     Master's 

Fund    

Cottonwood  Creek  ^'ater  Master's 

Fund    

North  Cow  Creek  Water  Master's 

Fund    

Oak    Run    Creek    Water    Master's 


$48,440  00 

17,950  00 

64,000  00 

20.587  50 

50,000  00 

20,000  00 

$220,977  50 

$12,061  SS 


11,300  00 

1.600  00 

32.000  00 

976  85 

99  00 

531  20 


$8,580  00 
6,963  94 
1,531   19 

48,406  05 

17,936  58 
10,691  85 

62,054  84 

15,539  27 


$199,075  99 
$16,239  40 

$1,449  37 

13,537  79 
2,171  73 
36,567   05 


952   96 

99   00 

235   30 


Fund 


Shasta  River  Water  Master's  Fund 

Surprise    Valley    Water    Master's 

Fund    


Balance 

June  SO, 

19Se 


33  95 

13   42 

20 

1,945  16 
5,048  23 


Totals    $8,622   34        $49,984   85*      $57,053   04        $1,554   13 


Grand    Totals    $48,840   86      $283,024    23      $272,368   43 

s  collected  and  credited  to  General  State  Fund 

Contributions. 


$59,496   66 
$58,759  76 


In  the  period  above  mentioned,  fees  in  the  amount  of  $58,759.76 
were  collected  and  transmitted  to  the  State  Controller  for  deposit  in 
the  state  treasury  to  the  credit  of  the  general  fund  of  the  .state,  as 
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prescribed  by  law.  These  fees  include'  those  received  for  filing  appli- 
cation.s,  those  received  in  connection  with  the  issuance  of  permits,  and 
those  received  in  connection  witli  miscellaneous  charges,  such  as  for 
copying  and  certifying  records.  The  main  portion,  however,  is  made 
up  of  application  and  permit  fees,  which  are  collected  on  a  sliding 
scale  basis  as  set  forth  in  the  Water  Commission  Act.  The  amount 
thus  received  in  fees  during  each  of  the  last  nine  years  is  as  follows: 

1917-191S  ?4,157  73 

191S-1919  3,999  55 

1919-1920 6,769  76 

1920-1921  -^ 16,660  70 

1921-1922  17,362  09 

1922-1923  IS, 311  SI 

1923-1924  16,150  91 

1924-1925  33,2S7  97 

1925-1926 25,471  79 


rr.ATK    31A. 

TYPICAL   SOURCE   OF   CALIFORNIA  WATER    SUPPLY. 

Snow  Helds  in   the  higher  mountains. 
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APPENDIX  A. 


SALINITY. 

Wheu  low  flow  conditions  prevail  in  the  Sacramento  and  San  Joaquin 
rivers  during  the  irrigation  season  a  condition  is  reached  where  the 
supply  of  fresh  water  to  the  many  channels  in  the  large  delta  area 
between  Sacramento  on  the  north,  Stockton  on  the  east,  Tracy  on  the 
south  and  Antioch  on  the  west,  is  insutficient  to  prevent  the  encroach- 
ment into  these  channels  of  salt  water  from  San  Francisco  Bay.  The 
salt  encroachment  in  large  or  small  proportions  has  become  a  familiar 
condition  to  those  in  the  Sacramento-Sau  Joaquin  delta  areas  and 
salinity  investigations  have  been  conducted  more  or  less  extensively 
since  1916.  The  investigations  by  the  State  Water  Commission,  prede- 
cessor to  the  Division  of  Water  Rights  and  tho.se  by  the  Division  up  to 
and  including  the  1924  season,  have  been  reported  in  detail  in  previous 
biennial  reports  and  in  the  Water  Supenisor's  Eeport  for  1924  pub- 
lished in  Bulletin  No.  4  of  the  Di-^-ision.  Since  and  including  1924 
the  investigations  have  been  conducted  through  the  office  of  the 
Sacramento-San  Joaquin  Water  Supervisor  under  the  direction  of  the 
Division. 

Purpose  of  Investigations. 

As  outlined  in  previous  reports,  the  chief  purpose  of  the  investiga- 
tions to  date  has  been  to  determine  as  closely  as  possible  the  relation 
which  may  exist  between  the  discharge  of  fresh  water  to  the  delta 
through  the  rivers  and  the  advance  and  retreat  of  the  salinity.  In 
seasons  of  low  river  flow,  the  investigations  have  had  the  additional 
important  purpose  of  supplying  the  delta  irrigationists  at  frequent 
intervals  with  information  as  to  the  extent  of  the  salinity  in  the  water 
adjacent  to  their  intakes.  In  carrying  out  the  latter,  the  Water  Stiper- 
visor's  office  has,  during  the  1926  season,  mailed  weekly  bulletins  to 
more  than  one  hundred  water  usefs  throughout  the  delta. 

Salinity  Stations  and   Procedure. 

The  encroachment  of  salinity  into  the  delta  channels  in  192.5  was 
very  much  less  than  that  in  1924.  In  the  latter  year,  thirty-two  stations 
were  required  to  follow  the  encroachment.  In  192.5  tests  were  com- 
menced at  the  0.  and  A.  ferry,  Collinsville  and  Antioch  on  May  1st 
and  the  sixteenth  and  last  station  was  started  at  Cache  Slough  on 
August  20th.  In  the  fall  of  1925  the  recession  of  the  salinity  occurred 
very  gradually  until  the  high  water  early  in  February,  1926.  Stations 
maintained  in  1925  wei-e  only  discontinued  when  the  tests  showed  a 
chlorine  content  down  to  about  ten  parts  per  100  000.  The  stations  at 
the  0.  and  A.  ferry,  Collinsville  and  Antioch  and  four  new  ones  estab- 
lished on  San  Pablo  and  Suisun  bays  have  been  maintained  continu- 
ously. The  new  stations  established  on  the  bays  early  in  February, 
1926,  are  Point  Orient,  Point  Davis,  Bullhead  Point  and  Bay  Point. 
These  stations  were  established  to  furnish  information  as  to  the  relation 
between  the  inflow  from  the  rivers  and  the  salinitj'  in  the  bays  particu- 


TABLE  11. 
SALIHITY  OBSERVATION  STATIONS  MAINTAINED  BY  SACRAMENTO-SAN  JOAQUIN  WATER  SUPERVISOR,  DIVISION  OP  WATER  RIGHTS.  191S  AND  ] 


Upper  Bay  aad  Sacramento  River  Delta. 


Point  Orient 

Bull  Head  Point 

Bay  Point 

O  and  A  Ferry 

Emmaton ' 

Three  Mile  Slough  Bridge _. 

Rio  Viatft  Bridge 

Isleton  Bridge 

Liberty  Ferry  (Cache  Slough) 

Howard  Ferry  (Steamboat  Slough) . 

Walnut  Grove 

Paintersville  Bridge 

Southwest  Point  (Staten  Island). .. 

Camp  7  {Staten  Island) 

Camp  33  (Staten  Island) 

Tyler  Island  Ferry 

Camp  11  (Staten  Island) 

Terminus  (Camp  29,  Staten  Island) 

Eagle  Tree  (Staten  Island) 

Camp  25  (Staten  Island) 

New  Hope  Bridge  (Staten  Island).. 
Camp  20  (Staten  Island)_ 

Antiodi 

Webb  Pum  p ""!  1 '.__''.'.".. ' 

Holland  Pump 

Central  Landing  (Bouldin  Islaiidl.. 
Palm  Tract 

MandeviUe  Pump 

Medlord  Pump 

Mansion  House. -- 

King  Island  (Camp  3M) 

Rindgc  Pump 

Clifton  Court  Ferry 

Stockton  Country  Club 


Upper  end  San  Franci 


South  bank  Sacramento  River  just  above  Baker  Point  Cut.  < 
Just  above  junction  of  Slough  and  Sacramento  River — pi 
juat  below  junction  of  Three  and  Seven  Mile  Sloughs. 
Right  bank  Sacramento  River  2  miles  below  junction  of  < 
Left  bank  Sacramento  River  3  miles  above  junction  with 
Cache  Slough  at  junction  with  Lindsay  Slough — in  1925 
Cache  Slough,  about  IH  i 


I  Horseshoe  Bend. 


Feb.    2-     •• 
a  dnuoudy  to  date 
a  tiDUooaly  to  dat« 


,t  Three  Mile  Slough  Ferry 

1  Steamboat  Slougha _ 

at  Slough _ 

were  taken  at  Liberty  Farms  Company  head- 


July  24-Dec.  26 
Jiily  28-Oct. 
Aug.    4-Nov 


June  30-Oct.   18 


1  River — 1  mile  below  Courtland,  i 


Mokelumne  River  Delta. 


tion  South  Fork.. 


July  22-Ort.   22 


t  bank,  South  Fork  Mokelum 


a  Joaquin  River  Delta. 


a  with  Old  River.. 


.  July  10-Jan.  22.  "26 
.  July  20-Jan.  2 


up.  just  north  of  Santa  Fe  Railroad  c 


Bouldin  Island,  left  bank,  Mokelumne  Ri\ 

West  bank,  Old  San  Joaquin  River  near  Palm  Tract  p 

East  bank  Middle  Rivor  at  A.  T.  and  S.  F.  Railroad  c 

South  end  Mande\'ille  fslnnd.  north  bank  Connection  Slough — I  mile  west  Middle  Riv 

Medford  Island  on  channel  connecting  Whiskey  Slough  and  Middle  River 

Victoria  Island,  east  bank.  Old  River  at  junction  with  North  Victoria  Canal 

King  Island  at  junction  of  White  Slough  and  Honkers  Cut 

North  Bank  San  Joaquin  River  1  mile  below  Junction  Fourteen  Mile  Slough 

OldRiverat  junction  with  Grant  Line  Canal- _ 

North  bank  Lindlcy  Cut  (Sun  Joaquin  River)  at  lower  end  of  Cut — samples  in  first  p« 
Lindley  Ranch  headquarters  on  opposite  bonk  of  Cut 


.  Aug.  12-Feb.  6.  "26 


Sept.  22-  • 
Jub-  2«-  • 
Au«.  18-Ocl. 


B  Rivei 


tSamples  only  on  10th,  22d  and  30th  of  month. 


nined  continuously  throughout  each  y 
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larly  at  such  times  as  the  river  flow  becomes  sufficient  to  make,  or 
insufficient  to  keep,  the  bay  waters  fresh  or  low  in  salinity.  The 
observations  at  these  stations  will  be  more  or  less  a  continuation  of 
those  initiated  by  Engineer  Walker  R.  Young  of  the  United  States 
Bureau  of  Reclamation  in  connection  with  his  investigation  in  1924 
and  192'5  for  the  salt  water  restraining  dam. 

During  1926  all  local  observers  were  directed  to  talce  samples  on  the 
2d,  6th,  10th,  14th,  18th,  22d,  26th  and  ;30th  days  of  each  month  and 
at  approximately  one  and  one-half  hours  after  high  tide  (the  approxi- 
mate time  of  maximum  salinity  with  respect  to  the  tide).  This  insured 
greater  uniformity  in  the  sampling  and  made  it  possible  to  cheek  up 
on  apparent  inconsistencies,  to  make  proper  comparison  of  results  as 
between  the  various  stations  and  to  detect  any  errors  on  the  part  of 
the  observers.  Tests  were  received  from  thii'ty-nine  stations  during 
tliis  season. 

1926  Conditions. 

Although  the  total  flow  of  the  rivers  to  the  delta  in  1926  was  con- 
siderably less  than  that  in  1925  and  approached  the  low  flow  of  1924, 
there  was  a  much  greater  Spring  flow  than  in  1924.  This  served  the 
purpose  of  keeping  the  delta  channels  and  upper  bays  flu.shed  with  fresh 
water  so  that  as  late  as  May  1st  the  salinity  at  Bay  Point  was  only 
about  ten  parts  of  chlorine  per  100  000.  With  a  rapid  decrease  in  the 
stream  flow  in  June,  however,  the  salinity  commenced  its  advance  and 
it  had  proceeded  well  into  the  delta  channels  when  the  minimum  flow 
in  the  rivers  was  reached  at  the  last  of  July.  In  August  the  flow  of 
the  Sacramento  River  at  Sacramento  commenced  to  increase  due  to  the 
increased  return  flow  and  tlie  l)eginning  of  diversion  reductions,  and 
with  a  continued  increase  from  tliis  source  the  records  show  that  a 
recession  in  salinity  began  at  Isleton  about  August  20th  and  at  Rio 
Vista,  Emmaton  and  Jersey  about  the  end  of  August  or  first  of 
September.  At  San  Joaquin  Delta  stations  remote  from  the  influence 
of  the  increased  Sacramento  flow  there  was  little  if  any  drop  in  the 
salinity  up  to  October  1st. 

Comparison  of  Salinity  1920-1924-1926. 

Within  the  short  space  of  the  last  six  years,  there  have  been  three 
seasons  of  low  river  flow  and  consequent  salinity  encroachment  of  some 
magnitude.  These  were  the  seasons  of  1920,  1924  and  1926.  In 
Table  12  a  comparison  is  given  of  the  maximum  salinities  occurring  at 
tlie  various  stations  for  these  three  seasons. 

Salinity — River  Discharge  Relation. 

In  arranging  the  data  obtained  to  indicate  such  relation  as  may 
exist  between  the  advance  and  retreat  of  tlie  salinity  and  the  river 
flow,  previous  reports  have  carried  a  chart  for  each  year  showing 
curves  of  the  rise  and  fall,  during  the  season,  of  the  salinity  at  various 
stations  and,  superimposed  on  these  curves,  hydrographs  of  the  Sacra- 
mento River  at  Sacramento  and  the  San  Joaquin  River  near  Vernalis. 
In  continuation  of  this  arrangement,  Plate  32  of  this  report  presents 
the  1924,  1925  and  1926  graphs.  With  accurate'  records  of  the  dis- 
charge of  the  Sacramento  River  past  Sacramento  available  for  the  1924, 
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192.J  and  1&26  irrigation  seasons  it  is  now  possible  to  make  a  fair 
deduction  as  to  the  quantities  of  water  required  for  salinity  control  at 
various  delta  points.  However,  such  deductions  based  upon  the  informa- 
tion available  to  date  can  in  no  way  be  considered  conclusive.  This  inves- 
tigation sliould  of  course  consider  in  addition  to  the  flow  of  the  riverf, 
to  the  Delta,  the  irrigation  draft  in  the  Delta  area,  and  although  the 
latter  has  probably  not  changed  materially  within  the  last  three'  years, 
still  it  is  as  yet  more  or  less  an  unknown  factor  and  one  which  it  will 
be  necessary  to  evaluate.  The  results  indicate  a  considerable  variation 
between  the  quantity  of  water  required  to  prevent  salinity  encroach- 
ment at  any  particular  station  and  that  required  to  turn  it  back  once 
it   is   established.     Again  the  water  requirement  for  preventing  the 

TABLE    12. 

Comparison  of   Maximum   Salinity,   1920-1924-1926  Sacramento-San  Joaquin   Delta. 

rarts  ot  Chlorine  per  100,000. 

1920  192J,  ?J)»6 

Station                              Amt.     Date  Atnt.          Date  Anit.  Date 

O    and    A    Ferry 981      Sept.    22  1.345     Aug.  2S  1,100  Aug.     26 

Collinsville    890      Aug.     19  1,150     Aug.  16  1,020  Sept.      6 

Kmmaton     474      Sept.    12  802      Aug.  6  540  Aug.     22 

Three    Mile    Slough' 415      Sept.    14  692     Aug.  30  430  Aug.     26 

Rio    Vista 235      Sept.       9  608     Aug.  12  256  Aug.     30 

Isleton    36     Aug.     18  310     Aug.  14  68  Aug.     19 

Cache    Slough= 35      Sept.    15  192     Aug.  16  33  Aug.     26 

Steamboat   Slough' 14      Sept.    16  100     Aug.  4  27  Aug.       6 

Walnut    Grove IS      Sept.    16  42      Aug.  10  15  Aug.     19 

Antioch    762  Sept.     3  I.OSO  Aug.       20  020  Aug.  26 

Jersey 346  Sept.    14  708  Aug.       30  470  Aug.  26 

Webb     Pump 168  Sept.      7  414  Sept.        6  147  Aug.  14 

Holland    Pump 308  Oct.          4  148  Sept.  2 

Central    Landing    (Bouldin    Is.)—  80  Sept.    15  288  Sept.      24  98  Sept.  2 

Orwood<     38  Oct.        5      86  Sept.  18 

Middle    River    (P.O.) _-.  186  Sept.      30  69  Oct.  S 

Mansion   House    (Victoria   Is.)___  ___  148  Oct.        12  69  Sept.  26 

S.  W.   Point    (Staten  Is.) 57  Sept.    10      65  Aug.  26 

Camp    33    (Staten    Is.) _..  113  Aug.       30  32  Sept.  6 

Tvler    Island    Ferrv 18  Sept.    25  44  Aug.         S  19  Aug.  2 

Camp    11    (Staten    Is.) _-.  96  Sept.       26  23  Sept.  6 

Terminus     28  Sept.    18      25  Sept.  2 

Camp  25    (Staten  Is.) 110  Sept.      24  24  Sept.  14 

Rindge  Pump ___  126  Sept.       16  50  Sept.  14 

Clifton  Court  Ferrv _._  80  Oct.          2  32  Sept.  6 

Wakefie'd     Landinir ___  108  Sept.      16  48  Aug.  30 

Williams  Bridge    (Middle  River).  __.  42  Sept.         4  18  Sept.  2 

'Ferry  in  1920  and  1924.  Bridge  in  1926. 

=Jones  Landing.   1920.  Liberty  Ferrv,   1924  and  1926. 

nValker  Landing.  1920.  Howard  Ferry,  1924  and  1926. 

•Listed  as  Palm  Tract  Pump  in  1926. 

"Samples  taken  at  Linrtley  Ranch  Headquarters  and  Stockton  Country  Club  in  1926. 

encroachment  at  any  particular  station  may  vary  considerably  between 
two  ffiHsons.  The  variation  in  the  Delta  irrigation  draft  might  account 
for  the  latter.  There  is  also  to  be  taken  into  account,  the  crreator  or 
lesser  extent  to  which  Upper  San  Francisco  Bay,  San  Pablo  and 
Suisun  Bays  have  been  freshened  by  the  spring  run-off  of  the'  rivers. 
Although  the  stream  flow  may  be  low  during  the  summer,  if  the  low 
flow  has  been  preceded  by  a  heavy  late  spring  flow,  the  bay  will  have 
been  freshened  and  the  extent  of  the  salinity  encroachment  before  relief 
comes  in  the  fall,  materially  reduced.  In  view  of  the  wide  limits 
within  which  the  investigations  to  date  would  still  leave  the  deter- 
mination of  the  salinity-discharge  relation  and  recognizing  the  necessity 
for  evaluating  additional  factors  which  may  explain  some  of  the  vari- 
able results  and  inconsistencies  it  seems  apparent  that  the  investigations 
must  be  extended  over  a  longer  period. 
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SALIMITY  CURVtS  INDICATE 


UMUM    SALINITY   DURING    DAYLIGHT  HOURS 

1925 
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In  studying  the  salinity-stream  flow  relation,  it  is  interesting  to 
make  a  comparison  between  maximum  salinity  at  some  of  the  delta 
stations  and  the  total  annual  ruu-olf  of  the  streams  tributary  to  San 
Francisco  Bay.  In  Bulletin  No.  5  of  the  State  Division  of  Engineer- 
ing and  Irrigation  entitled  "Flow  in  California  Streams,"  the  run-off 
for  the  various  streams  entering  the  valley  is  tabulated  and  that  for 
each  j'ear  is  shown  as  a  per  cent  of  the  long  time  mean.  Utilizing  these 
tabulations  for  the  period  1918-1')  to  1920-21  and  extending  the  tables 
to  include  the  water  j-ear  192.5-26  (October  1,  192.5  to  September  30, 
1926)  the  combined  run-ot?  to  the  valley  for  all  the  streams  expressed 
as  a  percentage  of  the  normal  run-otf  is  derived.  These  run-off  per- 
centages are  shown  in  Table  13,  column  2.  In  further  explanation,  the 
figure  70  per  cent,  for  example,  for  the  year  1922-23,  as  shown  in  Table 
13,  indicates  that  the  flow  to  the  valley  of  all  of  the  stream.s  as  measured 
at  the  foothill  stations  for  the  entire  water  year  1922-23  amounted  to 
70  per  cent  of  the  mean  combined  flow  for  a  long  period.  The  streams 
;tnd  stations  used  in  this  computation  are  the  following:  Sacramento 


TABLE  13. 
Comparison  of  Total  Stream  Flow  Tributary  to  San  Francisco  Bay  and  Maxir 


I  Salinities,  1919  to  1925,  Inclusive. 


•Com- 
bined 
stream 
flow  in 
per  cent 

of 
normal 

Maximui 

a  salinity 

n  parts  o 

chlorine 

per  100,000  at  Delta  Stations 

Year 

OandA 
Ferry 

CoUins- 
■rille 

ton 

•Three 
Mile 
Slough 

Rio 

Vista 

Anti- 
och 

Jersey 

Webb 
Pump 

Central 
Landing 

71 
48 
108 
97 
70 
27 
78 
55 

'""'98i' 
650 
574 
518 

1.345 
762 

1,100 

240 
890 
384 
370 
358 

1,150 
448 

1,020 

60 
474 
66 
44 
19 
802 
136 
540 

"""415" 
30 

692 
81 
430 

15 
235 

4 

5 

608 
21 
256 

105 
762 
251 
260 
239 
1,080 
356 
920 

60 
346 
42 
33 
34 
708 
81 
470 

1919-1920  

168 

80 

""""414" 
24 
147 

6 

1923-1923 

4 

288 

1924-1925 

10 

98 

•For  entire  drainage  to  San  Francisco  Bay  as  measured  at  foothill  stations  at  edge  of  valley. 
"Ferry  1919  to  1925.  inclusive:  Bridge  1926. 

River  near  Red  Bluff,  Feather  River  at  Oroville,  Yuba  River  at  Smarts- 
ville,  Bear  River  at  Van  Trent,  American  River  at  Fair  Oaks,  Cosumnes 
River  at  ^Michigan  Bar,  Mokelurane  River  at  Clement,  Calaveras  River 
at  Jenny  Lind,  Stanislaus  River  at  Knights  Perry,  Tuolumne  River 
at  La  Grange  (and  Jacksonville),  Merced  River  at  Merced  Falls  (and 
Exchequer),  and  San  Joaquin  River  at  Friant.  Opposite  the  run-off 
percentages  in  the  table  are  shown  the  maximum  salinity  figures  at 
representative  delta  stations  for  the  corresponding  years.  Such  figures 
as  these  can  not  of  course  be  used  as  a  direct  comparison  between  stream 
flow  and  salinity  behavior  since  the  flow  as  represented  by  the  run-off 
percentages  was  measured  at  foothill  stations  and  between  these  sta- 
tions and  the  delta  there  has  been  a  large  and  variable  irrigation  draft. 
The  results  would  appear  to  be  somewhat  inconsistent,  indicating  that 
total  annual  run-oft'  figures  alone  should  probably  not  be  used  as  a 
criterion  for  close  estimates  of  salinitv  conditions. 
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APPENDIX  B. 


RETURN  WATER. 

As  a  result  both  of  the  cycle  of  dry  years  througli  which  the  Sacra- 
mento-San Joaquin  valleys  have  been  passing  and  the  greatly  increased 
irrigation  development,  the  flow  of  both  the  Sacramento  and  San 
Joaquin  rivers  in  the  lower  stretches  has  consisted  almost  entirely  in 
recent  years  of  water  returned  to  the  streams  from  upper  irrigation 
operations.  As  a  result  development  on  the  lower  stretclies  of  tlie  rivers 
and  in  the  delta  has  become  greatly  dependent  upon  this  return  water. 
It  is  important,  therefore,  that  its  quantity  and  extent  be  measured 
and  recorded,  and  with  the  addition  of  each  season's  measurements  to 
the  record,  the  latter  comes  to  be  more  and  more  reliable  in  the  planning 
of  new  developments. 

Preceding  Reports. 

Investigations  of  these  return  waters  in  the  San  Joaquin  Valley 
have  been  conducted  by  the  Division  of  Water  Rights  since  and  includ- 
ing the  1920  season  and  reports  of  tliis  work  up  to  and  including  the 
1924  season  have  been  published  in  the  two  preceding  biennial  reports 
and  in  Bulletin  No.  1  of  tlie  Division.    Beginning  with  the  1924  season,, 
tliis  work  has  been  conducted  through  the  office  of  the  Sacramento-SanJ 
Joaquin  Water  Supervisor  and  also,  beginning  in  that  year,  it  hasj 
included   extensive   return   water    investigations    in    the    Sacramento 
Valley.    Description  and  results  of  this  work  have  therefore  been  pub-^ 
lished  also  in  the  1924  and  1925  reports  of  the  water  supervisor.    The' 
matter  here  presented  will  be  concerned  only  with  the  investigations  of 
the  past  biennium. 

TABLE    14. 

Measured  Return  Flow  in   Definite  Channels  Tributary  to  Sacramento   River 

1925  and   1926. 

From  records  for  Butte  Slough.  District  70  Drain,  District  108  Drain,  Back  Borroti 
Pit  at  Knights  Landing,  Sacramento  Slough.  Natomas  Pritchard  Lake  Drain,  Conawa^ 
drainage.  District  1000  Drain  and  Back  Borrow  Pit  of  District  1000. 

192S  192e 
Acre-  Average  Acre-  Averag^ 
feet  second-  feet  second- 
Month  feet  feet 

June *76,591  1.290  82,980  1,394 

July     67.604  1,120  73,387  1,192 

August    59,848  990  92,686  1,508 

September     91,542  1,540  96,945  1,630 

October     --      40,929  678  **  •• 

Total    336,514  1,101      ♦••34o,99S      •'•1,430 

♦  Considerable  portion  of  June  inflow  probably  derived  from  natural  run-oft. 
**  Record  not  available  in  time  for  this  report. 
•**  October  not  included. 


Sacramento  Valley  Return  Water. 

Along   the    Sacramento   River,   beginning   as  far    up   as   a   point 
short  distance  below  Colusa,  there  are  a  number  of  well  defined  channels 
discharging  return  water  from  irrigation  back  to  the  river.     Durir 
the  past  biennium,  the  discharge  of  all  such  channels  has  been  recorded 
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Ihrougliout  the  irrigatiou  season  in  much  the  same  manner  as  reported 
for  the  1924  work.  In  doAvnstream  order  of  their  discharge  to  the 
river  these  channels  are  as  follows :  Butte  Slough,  Reclamation  Dis- 
trict 70  Drain,  Reclamation  District  108  Drain  at  Rough  and  Ready 
Bend,  the  Back  Borrow  Pit  of  reclamation  districts  108  and  787  (carry- 
ing water  from  Colusa  Basin)  entering  the  river  just  above  Knights 
Tjanding,  Sacramento  vSlough  joining  the  river  just  above  its  confluence 
with  the  Feather  River  (carrying  Reclamation  District  1500  drainage 
and  drainage  do-\\ai  the  east  and  west  borrow  pits  of  the  Sutter  By- 
pass), Conaway  Ranch  drainage  (discharged  to  the  river  through  the 
irrigation  plant  in  the  latter  part  of  the  season),  Natomas-Pritchard 
Lake  Drainage  (end  of  season  only,  similar  to  Conaway),  Reclamation 
District  1000  Drain,  and  the  Back  Borrow  Pit  of  Reclamation  Dis- 
trict 1000.  On  the  upper  end  of  the  Sacramento  River  between  Redding 
and  a  point  below  Cottonwood  there  is  also  considerable  return  from 
the  irrigation  of  the  Anderson-Cottonwood  Irrigation  District.  This 
return  water  reaches  the  river  through  the  natural  creeks  in  this 
territory  and  enters  above  the  Red  Bluff  (Iron  Canyon)  gaging  station. 
A  summary  of  the  water  returned  to  the  Sacramento  River  below 
Red  Bluff,  as  measured  at  the  definite  return  channels  above  enumer- 
ated, is  given  in  Table  14  for  the  1925  and  1926  seasons.  The  results 
sho^^Ti  for  June,  1925,  probably  include  a  considerable  amount  of  water 
derived  from  natural  run-off.  Data  Avere  not  available  so  that,  for  this 
month,  a  segregation  of  the  discharge  could  be  made  as  between  water 
returned  from  irrigation  and  that  dei'ived  from  natural  run-off.  The 
latter  occurred  considerably  later  in  the  season  in  1925  than  in  either 
]924  or  1926. 

Relation  of  Return  Water  to  Irrigation  Draft. 

Of  the  return  flow  entering  the  Sacramento  River  through  Butte 
Slough,  nearly  all  is  that  resulting  from  Feather  River  diversions 
through  the  Western  and  Sutter  Butte  canals.  Likewise,  of  the  dis- 
charge to  the  river  through  Sacramento  Slough,  that  portion  derived 
from  the  East  Borrow  Pit  of  Sutter  By-pass  (measured  near  Chandler 
Station)  is  practically  all  return  water  from  Feather  River  irrigation. 
In  any  study,  therefore,  of  the  relation  between  the  return  water  and 
the  Sacramento  River  diversions  only,  it  is  necessary  to  exclude  that 
portion  of  Sacramento  Slough  discharge  above  noted  as  well  as  prac- 
tically all  of  the  return  through  Butte  Slough.  This  relation  of  the 
return  water  to  the  irrigation  diversions  from  which  it  is  derived  for 
the  Sacramento  River  for  the  period  July  to  October,  inclusive,  1925, 
is  shown  in  Table  15.  In  tlie  computations  for  this  table  the  figures  for 
June  were  not  included  becavise  of  the  occurrence  in  that  month  of 
natural  run-off  in  the  return  channels  as  previously  noted.  It  should 
be  observed  that  in  Table  15  the  figures  are  for  the  return  Avater  actually 
measured  at  the  well  defined  return  channels  previously  named  and 
no  inclusion  has  therefore  been  made  of  seepage  return  along  the  river 
which  can  not  be  directly  measured  and  which  probably  is  a  consider- 
able cpiantity. 

On  Plate  33  a  comparison  of  the  accumulative  return  flow  and  draft 
coming  doAATi-stream  along  the  river  from  Red  Bluff  to  Sacramento 
is  shown  for  the  period  July  to  October,  1925,  inclusive. 
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Comparison  of  1925  and   1926    Return   Water. 

It  will  be  noted  that  the  1926  return  flow  was  eimsiderably  in  excess 
of  that  during  the  1925  season.  However,  this  was  to  be  expected  as 
a  result  of  the  much  greater  rice  acreage  imder  irrigation  during  1926. 
Whereas,  in  1921  and  1925  there  were  approximatery  100,000  acres  of 
rice  in  the  Sacramento  Valley,  in  1926  the  rice  area  was  increased  to 
nearly  150,000  acres.  But  although  the  total  return  water  in  1926  was 
greater,  it  is  expected  that  the  determination  of  its  relation  to  the 
irrigation  draft  (which  will  not  be  available  nntil  the  computations  for 
the  1926  diversions  have  been  completed)  will  show  a  percentage  of 
return  less  than  that  for  1925.  The  percentage  of  return  in  1925  M-as 
greater  than  that  in  1921,  probably  due  to  the  fact  that  there  was  a 
greater  How  in  the  river  in  1925  and  with  a  less  urgent  demand  for 
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CUMULATIVE   DRAFT   AND    RETURN    FLOW    SACRAMENTO    RIVER 
RED   BLUFF  TO   SACRAMENTO   JULY   1   TO   OCTOBER  31,   1925. 

This  return  water  diagram  represents  return  water  only  which  entered  through  definite 
measured  return  channels.  It  does  not  include,  therefore,  seepage  or  return  water  which 
could  not  be  directly  measured. 

NOTE — In  order  to  show  return  water  from  Sacramento  River  irrigation  only,  the 
discharge  to  the  Sacramento  River  of  the  Feather  and  American  rivers  is  excluded,  as 
is  also  return  through  Butte  Slough  and  a  portion  of  the  return  through  Sacramento 
Slough  derived  from  Feather  Rive 


PLATE  33 


conservation,  the  conduct  of  irrigation  operations  was  such  as  to  entail 
more  or  less  waste.  The  greater  quantity  of  return  water  in  1926 
over  that  in  1925  is  indicated  in  Table  IC  giving  the  discharge  of 
the  Colusa  Trough  at  the  Colusa-Williaras  Highway  for  these  two 
seasons.  The  return  water  at  this  station  is  that  from  a  representative 
Sacramento  Valley  rice  and  general  crop  area  of  about  185,000  acres. 
In  1925  for  the  period  June  to  October,  inclusive,  the  return  water 
from  this  area  was  found  to  be  38  per  cent  of  tlie  diversions. 
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San   Joaquin   Valley    Return    Water. 

In  each  of  the  seasons  of  1925  and  1926  three  series  of  return  water 
measurements  were  made  along  San  Joaquin  Valley  streams.  As  in 
former  years  each  series  comprised  measurements  beginning  at  the 
foothills  and  working  downstream  on  the  San  Joaquin,  Stanislaus, 
Tuolumne  and  Merced  Rivers  and  on  Dry  Creek.  The  dates  of  the 
measurements  in  these  series  were  as  follows: 

Dates  of  San   Joaquin   Valley   Return   Water   Measurements. 
Series  1921  I9i6 

First     July    23-Jub-    30  July    12-JuIy    21 

Second — Aug.    2S-Sept.     5  Aug.    22-Aug.    30 

Third    Sept.    27-Ocl.       6        *Sept.   27-Sept.   30 

*  On  the  third  series  in  1926  "end  measurements"  only  were  taken,  i.e.,  at  the 
lowest  station  for  each  stream. 

TABLE  16. 

Return  Water  In  Colusa  Trough  at  Colusa*Willlams  Highway.  1925  and  1926. 


Daily  discharge  in  second-feet 

Day 

June 

July 

.August 

September 

1925 

1926 

1923 

1926 

1925 

1926 

1925 

1926 

1 

374 
401 
465 
518 
573 

5*0 
510 
498 
456 
364 

378 
354 
370 
366 
395 

406 
447 
463 
491 
461 

489 
493 
491 
479 
496 

456 
433 
422 
410 
424 

507 
536 
507 
478 
464 

484 
141 
427 
310 
539 

542 
542 
542 
365 
589 

583 
571 
386 

371 

594 
583 
571 
568 
531 

539 
522 
516 
522 
522 

479 
491 
474 
316 
566 

580 
536 
481 
442 
388 

348 
268 
236 
230 
225 

223 

277 
338 
308 
301 

320 
324 
311 
322 
320 

333 
342 
362 
368 
362 
360 

507 
513 
513 
513 
481 

432 
389 
438 
421 
413 

410 
424 
416 
446 
418 

387 
374 
356 
311 
309 

334 
338 
331 
360 
362 

362 
370 
374 
416 
435 
452 

324 
302 
294 
301 
333 

325 
325 
320 
338 
338 

426 
424 
456 
410 
384 

388 
415 
415 
422 
388 

428 
424 
368 
378 
406 

428 
392 
390 
397 
415 
440 

499 
531 
528 
525 
551 

586 
565 
534 
600 
618 

658 
693 
707 

710 

702 
699 
716 
699 
728 

722 
722 
788 
800 
812 

803 
836 
866 
833 
761 
699 

479 
570 
540 
538 
586 

658 
699 
756 
764 
756 

720 
668 
621 
603 
636 

665 
660 
653 
686 
642 

603 
603 
583 
553 
558 

578 
540 
308 
491 
461 

609 

565 

3 

690 

4 

788 

5 ---- ---- 

716 

6 

684 

7 

681 

8 

623 

9       

574 

10 __. 

345 

11 

539 

12 

525 

13 

528 

586 

15 

577 

16 

307 

17... 

490 

18 

473 

19 

458 

20 

387 

21  ....      

391 

22 

394 

23 

376 

24 

316 

25 

280 

26 

231 

222 

28 

221 

29 

181 

30 

173 

31 

Mean 

447 

535 

369 

407 

380 

•685 

•612 

•478 

.\cre-feet  for  month 

26.600 

31,800 

22,600 

25,000 

23.400 

42.000 

36.400 

28.400 

"Drainage  of  rice  fields  commenced  earlier  in  1926  than  in  1925. 

Note. — This  is  return  water  flowing  in  the  m^in  drain  of  Reclamation  District  2047;  it  is  drainage  chiefly  from  lands 
ated  by  Glenn-CoIusa.  Provident.  Princeton-Corora-Glenn.  Compton-Deleran,  and  Maiwcll  Irrigation  Districts. 


Points  of  Measurement. 


The  locations  of  the  points  of  measurement  were  practically  the  same 
as  in  the  pa.st.    These  points  are  shown  on  the  accompanying  Plate  34. 
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This  plate  indicates  also  the  areas  from  wliich  the  return  water  is 
derived  by  showing  the  boundaries  of  irrigation  districts  and  the  irri- 
gated areas  without  district  boundaries.  It  should  be  noted  that  in 
both  years  during  each  series  of  measurements  the  Merced,  Tuolumne 
r.nd  Stanislaus  rivers  and  Dry  Creek  were  dry  at  the  edge  of  the  foot- 
liills  and  the  San  Joafiuin  River  was  dry  at  San  Luis  Island  Ranch 
below  the  liead  of  Temiile  Slough.  Also  there  was  practically  no 
.storage  in  the  foothill  reservoirs  of  the  Modesto  and  Tnrloek  irrigation 
districts  during  the  season  of  measurements. 

Summary  of   Results   1925  and    1926. 

Table  17  gives  the  residts  of  tlie  measurements  at  the  lowest  points 
on  each  of  the  streams  for  each  series  in  the  1925  and  1926  seasons. 
Since,  at  the  time  of  the  measurements,  the  .streams  were  dry  at  some 
upper  point,  it  is  clear  that  the  sum  of  the  flow  measured  at  the  lowest 
jioint  and  the  diversions  between  that  point  and  the  upper  di-y  loca- 


TABLE  17. 

Return  Flow  in  San  Joaquin  Valley  Streams.  1925  and  1926. 

(Cubic  feet  per  second.) 


192 

0 

1925 

Stream 

Date 

Mea- 
sured 
flow 

Total 
divcr- 

Total 
return 

Date 

Mea- 
sured 
flow 

Total 
diver- 

Total 
return 

San  Joaquin  River: 

Vernaiis  Gaging  Station 

July  27 

1,210 

•159 

1  369 

July  19 
Aug.  29 

700 

•188 

888 

Sept.    I 

090 

•117 

'807 

595 

•193 

788 

Oct.     1 

♦•1,044 

•24 

1,008 

Sept.  30 

595 

•131 

726 

Stanislaus  River: 

2  miles  above  San  Joaquin  River ...  _ 

July  27 

232 

0 

232 

July  20 

III 

13 

124 

Sept.    1 

151 

0 

151 

Aug.  30 

139 

22 

161 

Tuolumne  River; 

Oct.     1 

199 

' 

206 

Sept.  30 

101 

29 

130 

3  miles  above  San  Joaquin  River 

July  27 

347 

13 

360 

July  13 

295 

17 

312 

Sept.    1 

299 

13 

312 

.A.ug.  26 

286 

10 

296 

Oct.     tj 

"423 

0 

423 

Sept.  30 

317 

0 

317 

Dry  Creek: 

Onc-lialf  mile  above  Tuolumne  River. 

July  30 

32 

0 

32 

July  19 

32 

0 

32 

Sept.   3 

40 

0 

40 

Aug.  28 

31 

3 

34 

Oct.     5 

42 

0 

42 

Sept.  28 

0 

.MtTced  River: 

One-half  mile  above  San  Joaquin 

July  24 

131 

89 

220 

,7uly  15 

90 

50 

140 

River 

Aug.  29 

73 

43 

116 

Aug.  24 
Sept.  29 

53 

88 
38 

141 
111 

Sept.  29 

91 

37 

128 

73 

•Includes  diversions  from  San  Joaquin  River  only. 
"The  mean  daily  release  of  276  second-feet  from  La  Grange  Power  Plant  during  this  scries  (not  return  water)  has  been 
subtracted  from  the  measured  flow  to  give  this  figure. 

tion  represents  the  total  return  water  for  the  .stream  as  shown  in  the 
last  column  of  Table  17.  At  the  time  of  the  measurements  note  was 
taken  of  all  pumps  in  operation  and  estimates  of  their  diversions 
vfeve  based  upon  rated  capacities  modified  in  accordance  with  observa- 
tion and  knowledge  of  actual  operating  conditions. 

During  the  last  series  of  measurements  in  1925  on  the  Tuolumne 
River,  the  power  plant  at  La  Grange  Dam  was  being  operated  bv  the 
Turlock  Irrigation  Di.strict.  By  this  operation  an  average  daily 
discharge  of  276  second-feet  which  was  not  return  water  was  released 
to  the  river  and  this  discharge  has  therefore  been  subtracted  from  the 
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measured  flow  to  give  tlie  figures  for  this  series  for  the  Tuolumne  and 
San  Joaquin  rivers  as  shown  in  Table  17. 

In  September,  1926,  between  tlie  second  and  third  .series  of  measure- 
ments tlie  Tnrlock  Irrigation  District  was  again  operating  its  power 
plant  thereby  augmenting  the  Tuolumne  River  flow  and  that  of  the 
San  Joaquin  River  at  the  Vernalis  gaging  station.  The  record  for  the 
latter  station  .shows  the  increased  flow  due  to  the  power  water  release 
beginning  about  September  4th  and  ending  about  September  25th  and 
in  this  period  the  discharge  increased  from  630  second-feet  to  920  second 
feet.  While  this  is  not  return  water  from  irrigation  it  is  of  importance 
to  note  that  with  the  development  of  irrigation  .storage  and  by-product 
power  on  San  Joaquin  Valley  .stream.s  much  needed  additional  flow  in 
certain  periods  throughout  the  season  may  become  available  to  the 
lower  river  and  delta  region  through  the  power  operations. 

Accretion  Charts. 

The  accretion  charts,  Plates  35,  36  and  37,  present  graphically  for 
each  stream  a  comparii-on  of  the  return  water  in  the  1924,  1925  and 
1926  seasons  as  measured  in  the  period  at  the  latter  part  of  August 
and  first  of  September  in  each  year.  The  rates  of  accretion  of  flow  are 
indicated  for  the  various  sections  between  points  of  measurements  on 
each  stream. 
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RATE   OF   ACCRETION   OF   RETURN  Yl 
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APPENDIX   C. 
DELTA  DUTY  OF  WATER. 
A  REPORT  OF  COOPERATIVE  IRRIGATION  INVESTIGATIONS  IN 
THE    SACRAMENTO-SAN    JOAQUIN    RIVER    DELTA    IN    1925 
AND  1926. 

By  O.  V.  P.  Stout,  Irrigation  Engineer,  Division  of  Agricultural  Engineering, 
U.  S.  Department  of  Agriculture. 

Irrigation  investigratious  in  the  Sacramento-San  Joaquin  River  Delta 
continued  in  1925  and  1926,  as  in  1924.'^  a  part  of  a  cooperative  under- 
taking to  which  the  formal  or  subscribing  parties  were  as  listed  below: 

United  States  Department  of  Agriculture,  Bureau  of  Public 
Roads,  operating  through  the  Division  of  Agricultural  Engineering. 

University  of  California,  Agricultural  Experiment  Station, 
operating  through  the  Division  of  Irrigation  Investigations  and 
Practice. 

State  of  California,  Department  of  Public  Works,  operating 
through  the  Division  of  Engineering  and  Irrigation. 

State  of  California,  Department  of  Public  Works,  operating 
through  the  Division  of  Water  Rights. 

In  addition  to  these,  the  Permanent  Committee  of  the  Sacramento- 
San  Joaquin  River  Problems  Conference  has  contributed  funds  and  an 
active  and  helpful  interest. 

The  field  work  in  the  delta  has  been  done  in  territory  of  the  Holland 
Land  Company,  Reclamation  District  999,  and  the  California  Delta 
Farms,  Inc.  The  officers  and  employees  of  all  of  these  have  at  all 
times  accorded  the  most  liberal  and  thorough  cooperation. 

PEAT  LANDS— 1925. 

The  principal  new  feature  of  the  investigation  in  1925  relative  to 
irrigation  of  the  peat  lands  was  the  introduction  of  observations  on 
the  amount  of  water  used  by  plants  growing  in  tanks.  The  investiga- 
tion of  field  crops  was  continued  on  Medford  Island  and  also  taken  up 
on  King  I.sland.  In  1926  the  work  on  IMedford  Island  was  discontinued, 
as  it  appeared  that  the  work  of  the  two  preceding  years  had  developed 
some  definite  points,  and  that  tlie  amount  and  value  of  the  work  on 
the  peat  lands  would  be  enhanced  by  concentrating  on  King  Island. 
The  tanks  on  Medford  Island  were  therefore  transferred  to  Reclama- 
tion District  No.  999,  additional  tanks  were  secured  for  King  Island 
and  the  field  observations  on  tliat  tract  extended. 

Medford   Island  Field   irrigation   in   1925. 

Practically  the  entire  islanil  in  1924  was  planted  to  potatoes,  and  the 
figures  already  reported  for  that  year  refer  to  that  crop.  In  1925  the 
greater  part  of  the  1200  acres  contained  in  the  island  was  in  barlej' 
and  was  not  irrigated.     Some  data  on  the  use  of  water  by  that  crop 

'For  published  report  of  work  in  1924  see  Division  of  Water  Rights  Bulletin  No.  4, 
Water  Supervisor's  Report,  1924,  by  Harlowe  M.  Stafford,  pp.  187-199,  inclusive. 
Also,  appendix  D,  Part  (c),  of  the  Biennial  Report  of  the  Division  of  Water  Rights 
dated  November  1,  1924. 
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are  offered  as  a  result  of  the  tank  work.  The  west  side  of  the  island, 
to  the  extent  of  93.5.i  acres,  was  in  potatoes.  The  water  admitted  to 
this  area  from  the  channels  was  measured  throughout  the  irrigation 
season  of  51  days,  from  ]\[ay  2tith  to  July  IGth,  inclusive,  as  was  also 
the  water  drained  from  the  field  during  the  same  period.  From  the 
accompanying  grapli  of  Accumulated  Xet  Irrigation,  Plate  38,  it 
appears  that  for  the  entire  51-day  period  tlie  water  admitted  to  this 
field  for  irrigation  exceeded  that  drained  from  it  b.v  an  amount  equiva- 
lent to  0.25  acre-feet  per  acre,  or  o  inches  in  depth  over  the  field;  that 
from  the  beginning  of  the  period  on  May  26th  until  June  24th  the 
excess  of  water  admitted  to  the  field  over  that  drained  from  it  accumu- 

IRRISATIOM  OF  93.55  ACRES  OF  POTATOES 

MEDFORD        ISLAND 
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lated  at  a  fairly  uniform  rate,  and  that  during  the  greater  part  of  the 
lialance  of  the  irrigation  season  the  water  was  draining  away  at  a 
greater  rate  than  it  was  admitted  from  the  channels.  Consequently, 
if  the  net  accumulated  irrigation  be  reckoned  as  of  June  24th  it  will 
be  found  to  be  considerably  in  excess  of  that  reckoned  to  the  close  of 
the  irrigation  season,  the  figures  being  0.43  acre-feet  per  acre  for  the 
shorter  period  as  against  0.25  acre-feet  per  acre  for  the  longer  period. 
It  is  manifest  that  the  accumulated  net  irrigation  at  any  time  on  this 
field  does  not  represent  the  entire  use  of  water  by  the  crop,  nor  more 
than  a  small  part  of  it.  In  1924,  when  nearly  the  entire  island  was  in 
potatoes,  it  was  computed  from  the  measurements  made  of  water 
admitted  for  irrigation  and  of  that  discharged  by  the  drainage  pump. 


116 


DmSIOX  OF  WATER  BIGHTS 


that  the  net  use  of  water  in  irrigation  for  the  season  was  the  equivalent 
of  0.18  acre-feet  per  acre  of  the  1100  acres  in  potatoes  or  a  little  more 
than  0.16  acre-feet  per  acre  of  the  entire  area  of  the  island.  The 
records  of  the  two  rears  therefore  agree  in  indicating  that  the  irrisra- 


WEIGHTED  PLATFORM  USED  IN  FORCING  INNER  CYLINDER  TANKS  DOWN 
INTO  PE.AT.   MEDFORD  ISLAND.  1925. 

PLATE  39. 


TANK  INSTALLATION,  MEDFORD  ISLAND,  1925. 

Inner  cylinders  of  tanks  alletj  and  ready  to  lift.     Note  texture  of  excavated  soil. 
PLATE  40. 

tion  and  drainage  works  on  iledford  Island  serve  chiefly  to  secure 
uniform  distribution  of  the  water  supply,  and  that  the  seepage,  from 
whatever  source  or  sources  it  is  derived,  whether  by  percolation  beneath 
the  levees  or  forced  up  by  pressure  from  beneath,  is  sufficient  in 
amount,  or  nearly  so,  to  meet  the  water  requirements  of  crops. 
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Medford  Island  Tank  Work  in  1925. 

Twelve  tanks,  numbered  from  17  to  28,  inclusive,  were  placed  on 
Medford  Island.  Plates  39  and  40  show  the  process  of  installing  these 
tanks,  and  their  appearance  when  in  place.  They  con.sist  of  an  outer 
vater-tight  cylinder,  within  which  is  placed  an  inner  cylinder  of  smaller 
diameter,  filled  with  soil,  and  having  openings  in  and  near  the  bottom 
through  which  water  introduced  into  the  annular  space  between  the 
cj-linders  enters  the  soil  in  the  inner  cylinder.  The  inner  cylinder  has 
a  detachable  bottom.  In  order  to  fill  the  cylinder  with  soil,  it  is  forced 
into  the  ground,  the  detachable  bottom  is  put  in  place,  the  cylinder 
lifted  by  means  of  a  derrick,  the  larger  or  outer  cylinder  placed  under 

ACCUMULATED    USE   OF  WATER 

TANK  No.22.  BARLEY  AND  WEEDS 

MEDFORD        ISLAND 

1925 
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it.  and  the  smaller  cylinder  lowered.  The  water  for  irrigation  is 
applied  through  the  annular  space  between  the  cylinders.  This  annular 
space  is  sealed  at  the  top,  so  that  all  loss  of  water  from  the  tank  is 
accounted  for  by  transpiration  of  the  plants,  if  any,  growing  in  the 
tank  and  by  evaporation  from  the  .surface  of  the  soil  in  the  inner  cyl- 
inder. On  ^Medford  Island  the  smaller  cylinders  were  pressed  down  in 
the  barley  field  in  such  manner  as  to  retain  the  barley  stand  on  the 
.soil  area  included  by  the  cylinder.  This  work  was  done  on  May  6th 
at  which  time  the  barley  was  already  headed  out.  but  not  yet  in  the 
inilk.  The  barley  was  removed  from  tanlis  Xos.  17  and  20,  inclusive, 
and  they  were  kept  bare  of  all  growth  during  the  period  of  obser^'ation, 
in  order  to  segregate  the  portion  of  water  lost  from  the  tanks  which 
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should  be  charged  to  evaporation  from  the  soil  surface.  Tanks  Nos. 
21  to  28,  inclusive,  in  wJiich  the  barley  was  left  to  mature,  soon 
developed  a  considerable  growth  of  weeds.  Inasmuch  as  the  tanks  M^ere 
installed  for  tlie  purpose  of  obtaining  an  estimate  of  the  water  dis- 
])osed  of  by  the  field  of  barley,  and  as  the  field  contained  the  same 
kinds  of  weeds  in  apparently  the  same  amount,  the  weeds  in  the  barley 
Tanks  were  not  disturbed  until  the  barley  was  harvested,  at  which  time 
they  were  cut  and  the  weight  of  dry  matter  was  determineil  for  the 
weeds  as  well  as  for  the  barley.  An  analysis  of  the  observations  and 
results  shows  that  the  chief  demand  for  water  during  the  period  of 
observation  came  from  the  weeds.  The  barley  was  approaching  matur- 
ity of  growth  at  the  time  the  tanks  were  installed,  and  soon  yielded  to 
the  weeds  its  precedence  in  demand  on  soil  and  water.  It  is  therefore 
desirable  that  the  use  of  water  by  the  barley  and  that  by  the  weeds 
should  be  segregated,  if  possible  to  do  so.  Table  IS  gives  the  observed 
data. 

TABLE    18. 

Observed    Data.    Medford    Island    Tanks,    1925. 

Dry  Dry 

viatter  matter 

Tank  Xo.  barley  weeds     Water  used' 

(.grams)  (grams)  Uneasttres) 

21  — - 39S.2  S3. 5  93.80 

22  322.2  183.0  134.78 

23  317.3  34.5  45.69 

24  267.7  30.0  40.37 

25  318.5  SS.5  79.23 

26  360.5  32.0  61.18 

27     _- 306.7  154.5  108.72 

28     353.7  75.0  70.76 

'The  water  used,  as  noted  in  above  table,  has  been  computed  as  the  sum  of  the 
number  of  measures  of  water  actually  added  to  the  tank  during  the  period  of  observa- 
tion and  the  number  of  measures  of  water  corresponding  to  the  sinkage  of  the  water 
surface  in  the  annular  space  in  the  tank.  This  takes  no  account  of  rainfall  nor  of 
the  depletion  of  soil  moisture  above  the  water  table  in  the  inner  cylinder  of  the  tank. 

Segregation  of  Use  of  Water. 

Let  b=measiires  of  water  which  was  used  by  barley,  per  gram  of  dr.v  matter. 

w=measures  of  water  which  was  used  by  weeds,  per  gram  of  dry  matter. 
e=measures  of  water  evaporated  from  the  soil  of  one  tanli. 
d^measures  of  water  equivalent  to  the  dej^letion  of  soil  moisture  above  the 

water  table  in  one  tank. 
r=measures  of  water  equivalent  to  the  rainfall  on  tli.-  .soil  surface  of  one  tank. 

Then  if  e  +  d  —  r=E.  we  shall  have  for  each  tank  an  equation  of  the  form 
written  below  for  tank  Xo.  21 : 

308.2  b  +  S3,.j  w  +  E  ^  03.80 
Thus  we  shall  have  eight  equations  inxolving  the  three  unknown  quantities,  b.  w, 
:;nd   K.     The   eight   equations    have    been   u.<ed    to   obtain   adjusted   values   of   the.se 
unknown   quantities,   with  results  as  written   below  : 

b  =  0.193.-.7 :  w  =  0,.5407G ;  E  =  —30.74 

The  rainfall  during  the  period  of  observation  amounted  to  0.(!S  inches,  equivalent 
on  one  tank  to  4,8.5  measures  of  water,  the  content  of  the  measure  being  0.0330 
cubic  feet. 

Therefore,  accfirding  to  the  above  derived  value  of  E.  we  have 

e  +  d  =  —30.74  +  4.8S  =  — 2.5.SG 

We  know  that  evaporation  is  positive.  Therefore,  according  to  this 
analysis,  the  depletion  of  soil  moisture  above  the  water  table  must 
be  negative;  in  other  words,  the  moi.sture  in  the  .soil  above  the  water 
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table  was  greater  in  amount  at  the  end  of  the  period  of  observation 
that  it  was  at  the  beginning.  Samples  of  the  soil  taken  in  December 
of  1924,  from  above  t)ie  water  table  in  the  field  in  whicli  the  tanks 
were  placed,  indicated  an  average  moisture  content  of  29  per  cent 
by  volume.  To  account  for  the  negative  value  of  E  might  require  a 
change  in  moisture  content  of  the  8|  cubic  feet  of  soil  above  the  water 
table,  equivalent  to  15  per  cent  of  the  volume  of  the  soil,  equal  to  1.3 
cubic  feet,  or  38.5  measures.  It  .seems  reasonable  to  suppose  that  sueli 
a  change  may  have  taken  place. 

If,  as  computed,  b  is  equal  to  0.19357,  the  barley  during  the  period 
of  observation  used  186  pounds  of  water  for  eacli  pound  of  dry  matter 
produced.     The  value  w=0. 54076  cnrresjionds  to  520  pounds  of  water 

RESPONSE  OF  GROUMD  WATER  LEVEL 
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i;sed  l)y  the  weeds  for  eacli  ])<iuud  of  dry  matter  pro,luce<l.  As  has  been 
noted,  tlic  use  of  water  by  the  barley  covers  only  the  filling  and  ripen- 
ing .stage.  The  greater  part  of  the  weeds  started  after  the  tanks  were 
placed,  and  at  the  time  of  cutting  were  well  grown  but  not  mature. 
By  means  of  the  observations  which  were  made  and  recorded,  it  is 
possible  to  compute  the  accumulated  use  of  water  by  any  tank  up  to 
any  day  of  the  jjcriod  of  observation,  except  as  it  may  be  affected  by 
variation  in  the  moisture  content  of  tlie  soil  above  the  water  table.  A 
graph  of  this  nature  has  been  prepared  for  tank  No.  22,  Plate  41,  the 
largest  user  of  water  and  the  largest  producer  of  weeds,  and  is  pre- 
sented herewith.  Tlie  grapli  reflects  clearly  the  increasing  rate  of  use 
of  water  as  the  weeds  increase  in  size  and  water-u.sing  capacity. 


120 


DIVISION    OF   WATER  RIGHTS. 


Tlie  losses  of  water  from  the  bare  tanks  are  complicated  or  made 
impossible  by  the  uncertainty  as  to  dififereuce  in  moisture  content  in 
the  soil  above  the  water  table  at  the  beginning  and  the  end  of  the  series 
of  observations.  For  the  four  tanks,  Nos.  17  to  20,  inclusive,  the 
respective  algebraic  sums  of  evaporation  from  the  soil  surface  and 
depletion  of  water  betMeen  the  soil  surface  and  the  water  table  are 
found  to  be  15.19,  17.83,  21.18  and  13.03  measures  of  0.0339  cubic 
foot  each,  or  an  average  of  16.81  measures.  These  figures  take  account 
of  the  equivalent  of  i.SS  measures  of  rainfall  on  the  soil  surface  of  each 
tank.  Here,  again,  in  the  light  of  figures  obtained  from  bare  tanks 
at  King  Island,  it  seems  probable  that  the  iledford  tanks  contained 
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more  moisture  above  the  water  table  at  the  end  of  the  period  than  at 
the  beginning. 

The  aim  was  to  keep  the  water  table  in  the  barley  tanks  at  about  the 
same  depth  below  the  ground  surface  as  it  wa.s  in  the  field,  and  this 
was  closely  approximated. 

Incidental  Work  on  Medford  Island  in  1925. 

In  order  to  test  the  responsiveness  of  the  elevation  of  the  water 
table  to  the  tides,  four  wells  were  put  down  at  intervals  of  1.5.3,  16.6 
and  19.1  feet  out  from  the  inside  toe  of  the  south  levee,  and  record  was 
kept  of  the  elevation  of  the  water  surface  in  all  of  them,  the  first  and 
fourth  wells  being  equipped  with  water  stage  registers.  In  connection 
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with  these  wells,  a  record  was  also  kept  of  the  elevation  of  the  water 
surface  in  a  well  about  600  feet  distant  in  the  barley  field.  Well  No.  1, 
at  the  toe  of  the  levee,  showed  itself  to  be  immediately  responsive  to 
the  tides.  The  evidence  of  immediate  responsiveness  to  tides  was  less 
and  less  in  the  various  wells  as  distance  from  tlie  levee  increased,  and 
it  was  only  a  short  distance  to  where  it  was  not  recognizable.  Plate 
42  herewith  shows  this  fact. 


King    Island   Field    Irrigation   in   1925. 

A  complete  record  was  secured  of  the  irrigation  of  a  field  of  late 
potatoes  near  Camp  3|  on  King  Island.  The  area  of  the  field  is  21.97 
acres.  In  preparation  for  the  potatoes  the  field  had  been  burned  before 
plowing,  a  liglit  burning  designed  to  consume  two  or  three  inches  in 
depth  of  soil  being  all  that  was  attempted.     The  ground  was  irrigated 

AVERAGE  DEPTH  OF  WATER  BELOW  GROUND  SURFACE 
DURING      THE 
IRRIGATION         SEASOKl 
KIWG  ISLAND    POTATO  FIELD 
1925 


by  pumping  on  to  the  surface  in  order  to  extinguish  the  fire.  When 
the  potatoes  came  up  the  foreman  of  the  work  estimated  a  70  per  cent 
.stand.  The  irrigation  season  covered  a  period  of  seventy-two  days 
extending  from  July  30th  to  October  9th,  inclusive.  The  accompanying 
graph  of  Accumulated  Net  Irrigation,  Plate  43,  shows  that  the  net  use 
of  water  conformed  to  a  nearly  uniform  rate  during  the  entire  period 
of  irrigation,  and  amounted  finally  to  0.70  acre-feet  per  acre,  or  the 
equivalent  of  8.4.5  inches  in  depth  of  water  over  the  field.  This  is 
almost  precisely  one-fourth  of  the  amount  admitted  to  the  irrigation 
ditches,  the  other  three-fourths  being  drained  off.  Here,  therefore,  to 
some  extent  the  same  as  at  Medford  Island,  we  must  conclude  that  a 
part  of  the  water  required  for  the  crop  reached  the  field  in  the  form 
of  seepage  unless  it  can  be  shown  as  a  possibility  that  the  crop  could 
be  raised  with  9  inches  of  water  plus  whatever  there  may  have  been 
of  depletion  of  soil  moisture  above  the  water  table.     The  irrigation 
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was  effected  by  means  of  18  spud  ditches  to  which  water  was  a'Jmitted 
from  a  head  ditch  and  from  which  the  water  was  drained  into  a  tail 
(iitch.  The  irrigation  system  was  so  disposed  that  it  was  possible  by 
means  of  two  weirs,  each  with  a  water-stage  register,  to  obtain  a  con- 
tinuous record  of  tlie  water  admitted  to  the  field,  aud  bv  means  of  two 


KING  ISLAND  TANKS  IMMEDIATELY  AFTER  INSTALLATION  MAY    14,  1925 


KING  ISLAND  TANKS  JULY  11,  1925. 

Note  that  potatoes  growing  in  tanks  cannot  be  distinguished  from  those  in  adjacent  ground; 
a  very  satisfactory  simulation  of  natural  conditions. 


fither  weirs  similarly  equipped  to  obtain  a  similar  record  of  the 
water  drained  from  the  field.  The  field  j*ielded  2265  sacks  of  Xo.  1 
potatoes,  aud  336  sacks  of  Xo.  2's.  During  the  irrigation  season  the 
water  table  was  kept  at  an  elevation  only  11  to  16^  inches  below  the 
.surface  of  the  groiuad — averaging  13.7  inches — as  shown  by  the  aeeom- 
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})aiiying  graph,  Plate  44,  which  shows  the  average  elevation  of  the  water 
table  at  four  points  located  at  the  approximate  centers  of  the  four 
(luarters  of  the  field. 

King  Island  Tank  Irrigation  in  1925. 

Sixteen  tanks,  of  the  same  type  and  dimensions  as  those  used  at 
i\Iedford  Islanil  were  placed  in  the  southeast  corner  of  a  potato  field 
in  the  ncu-thwest  part  of  the  island.  Plate  4.5  shows  them  immediately 
after  installation,  and  Plate  46  shows  the  growing  crop  in  the  tanks 
and  on  adjacent  ground.  The  tanks  were  numbered  1  to  16,  inclusive. 
Four  of  them  were  kept  bare  of  vegetation  and  potatoes  were  planted 
in  the  other  twelve.  Of  the  twelve  tanks,  four  were  covered  in  order 
to  confine  the  water  loss  to  the  transpiration  by  the  plants,  and  were 
irrigated  with  water  from  the  adjacent  irrigation  ditch;  four  of  the 
i-emaining  eight  were  irrigated  with  water  from  the  ditches  and  four 
with  water  from  the  drain  on  Medford  Island.  The  water  table  was 
kept  at  approximately  the  same  distance  below  the  ground  surface 
in  the  tanks  as  in  the  field.  Potatoes  were  planted  in  the  twelve  tanks 
and  in  the  immediate  adjoining  portion  of  the  field  on  May  14th. 
The  field  as  a  whole  was  planted  about  ton  days  earlier.  The  period 
of  observation  extended  from  that  date  to  October  26th.  The  potatoes 
in  the  field  were  harvested  early  in  September,  but  tlio.se  in  the  tanks 
were  not  removed  nntil  about  the  close  of  the  period  of  observation, 
at  which  time  it  was  found  that  nematodes  had  destroyed  a  good  many 
of  them.  In  order  to  make  an  e.stimate  of  the  yield  it  was  necessary 
to  replace  the  damaged  potatoes  by  sound  ones  of  the  same  size.  Pre- 
liminary experiments  proved  that  this  could  be  done  with  a  very  small 
percentage  of  error. 

The  subjoined  Ta})le  ]9  sets  forth  the  results  of  the  tank  experi- 
ments at  King  Island  in  1925  : 


TABLE  19. 
Results  oF  Experimenls  with  Tanlts  at  King  Island  in  1925. 


Tank  nilmljer 

Water  ufied 
(measures) 

Weight  of 
tops  (grams) 

Weight  of 
potatoes 
(grama) 

Pounds  of 

water  per 

pound  of 

tops 

Acre-feet 
per  acre 

1 

178 
224 
155 
113 
52 
42 
113 
47 
167 
115 
121 
84 
98 
47 
93 
67 

281,0 
194  7 
159  1 
99.3 

169.4 

1.194.2 

634  8 

862.4 

448 

1,106 

652 

638 

2  08 

2.62 

.■!       ..     .              

1  81 

1 

1  32 

.61 

.49 

99  1 

736  5 

640 

1  32 

8 

.65 

179  0 
108  5 
153,3 
91  0 
90.7 

906  3 
752,0 
665,1 
745.7 
642.6 

896 
602 
463 
887 
541 

1.95 

10 

1.35 

11 

1  42 

12 

13 

1.15 

.55 

15..   .                    

83.6 
70.0 

519,8 
528.0 

529 
919 

1.09 

16 

.78 

Tanks  Nos.  3.  6.  8  and  14  were  bare,  but  became  shaded  by  the  growth  of  adjacent  plants. 

Tanks  Nos.  2,  9,  12,  and  16  were  covered. 

Tanks  Nos.  1.  4,  10  and  !3  were  irrigated  with  water  from  the  irrigatic 

Tanks  Nos.  3,  7,  11  and  15  were  irrigated  with  water  from  the  main  dt 
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Table  20  presents  for  comparison  the  mean  results  from  the  tanks 
irrigated  with  water  from  the  irrigation  ditches  and  those  irrigated 
with  drain  water. 

In  this  table  the  pounds  of  water  per  pound'  of  dry  tops  has  been 
computed  on  the  basis  of  the  entire  amount  of  water  used  by  the  tank 
in  each  case,  less  the  evaporation  from  the  soil  surface,  in  the  cases  of 
the  uncovered  tanks.  The  mean  loss  from  the  bare  tanks  was  47 
measures  of  water,  and  this  had  been  taken  as  the  amount  to  be  sub- 
tracted on  account  of  evaporation.  The  mean  amount  of  water  used 
by  the  covered  tanks  is  952  pounds  per  pound  of  dry  tops.  The  mean 
of  the  corresponding  quantities  in  this  table  for  the  uncovered 
tanks  is  564  pounds  of  water  for  each  pound  of  dry  tops.  If  no  allow- 
ance is  made  for  evaporation  the  mean  for  the  uncovered  tanks  is  934 
pounds,  nearly  the  same  as  for  the  covered  tanks. 

TABLE  20. 
Use  of  Water  from  Irrigation  Ditches  and  from   Drains,  King  Island  Tanks — 1925. 

Ditcli^    Drain'' 
Mean  results  per  tank  water     water 

Vield  of  diy  tops    (grams) 144.9        123. S 

Yield   of   potatoes    (grams) 606.6        639.0 

Water  useds    (acre-feet  per  acre) 1.4S  1.41 

r*ounds  of  water  used*  per  pound  of  dry  tops 557  572 

Pounds  of  water  used'  per  pound  of  dry  matter  in  tops  and  potatoes' 

combined     27S  276 

'Tills  column  contains  mean  results  for  Tanks  Nos.  1,  4,  10  and  13. 
=This  column  contains  mean  results  for  Tanks  Nos.   3,  7,  11  and  15. 
•"Includes  evaporation. 
'Does  not  include  evaporation. 
°Dry  weight  of  potatoes  estimated  at  20  per  cent. 

A  graph  has  been  prepared  and  is  presented  herewith,  Plate  47, 
showing  the  accumulated  use  of  water  from  tanks  Nos.  1,  11,  8, 
[<  and  10. 

The  water  table  in  the  adjoining  field  and  in  the  tanks  during  the 
period  of  observation  ranged  from  one  to  two  feet  below  the  ground 
surface. 

Other  Work  at  King  Island  in  1925. 

The  only  other  work  at  King  Island  consisted  of  unsuccessful 
attempts  to  measure  the  velocity  of  the  water  seeping  from  under  the 
levees,  andgrouml  wafer  explorations  in  connection  with  tliat  endeavor. 

SEDIMENTARY  LANDS— 1925. 

The  work  of  the  season  of  1925  in  the  lower  unit  of  Reclamation 
District  999  was  directed  to  the  same  end  as  that  of  1924,  namelj':  the 
determination  of  the  consumptive  use  of  water  in  irrigation  on  the 
total  net  area  of  about  22.000  acres.  The  same  methods  were  followed 
as  in  1924,  together  with  some  additional  features.  In  1924  it  was 
determined  that  the  consumptive  use  of  water  was  e(juivalent  in  amount 
to  about  twenty  inches  in  depth  o\"er  the  area,  with  the  addition  of  a 
decrement  of  ground-storage  corresjionding  to  a  total  decrease  of 
about  37,000  acre-feet  in  the  volume  of  soil  lying  below  the  water  table. 
In  comparing  liereiuafter  the  results  of  the  two  years,  tlicse  figures  are 
I'evised. 

In  1925  tile  record  of  ground  water  elevation  was  kept  in  such 
maimer  and  such  supplementary  determinations  of  soil  moisture  and 
of  volume-weiglits  of  soils  were  made  as  to  afford  a  basis  for  an  esti- 
mate of  the  amount  of  water  involved  in  difference  of  ground  water 
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levels  at  the  begiiming  and  end  of  the  irrigation  season.  A  60-incli 
steel  siphon  was  installed  by  the  reclamation  district  at  the  main  drain- 
age pumping  station  in  l'J2o,  in  order  to  supplement  and  in  part  to 
replace  the  pumping  plant  in  siphoning  water  from  Elk  Slough  for 
the  irrigation  of  the  lands.  This  necessitated  a  rating  of  the  new 
siphon,  which  was  made  by  means  of  the  Collins  Plow  Indicator.  The 
rating,  however,  fell  short  of  covering  the  entire  range  of  conditions 
under  which  the  siphon  operated.  When  it  runs  full,  the  discharge 
is  a  function  of  the  difference  in  elevation  of  water  surface  in  Elk 
Slough  and  in  the  main  drainage  channel  through  which  the  water 
flows  to  the  lands.  The  sy.stem  under  which  it  is  operated,  however, 
permits  the  vacuum  to  become  reduced,  for  hours  at  a  time,  to  a  point 
such  that  the  siphon  does  not  run  full  at  the  summit,  and  the  discharge 
Ihen  is  a  function  not  only  of  the  head,  or  difference  of  elevations  of 
water  surface  in  slough  and  drainage  channel,  but  also  of  the  vacuum. 
The  reclamation  district  ordered  a  recording  vacuum  gage  in  order 
that  the  siphon  might  be  rated  for  the  periods  of  low  vacuum  and  the 
records  of  discharge  for  these  periods  made  with  the  same  degree  of 
accuracy  as  that  which  attaches  to  other  parts  of  the  work.  Owing, 
however,  to  delay  in  the  delivery  of  the  recording  gage,  it  was  not 
installed  in  time  to  be  of  service  for  the  season  of  1925,  except  in  so 
far  as  the  brief  record  which  was  obtained  afforded  information  from 
which  an  estimate  has  been  made  of  the  aggregate  length  of  time  during 
which  the  operation  of  the  siphon  was  affected  by  the  condition  of  low 
vacuum. 

As  a  result  of  the  woi'k  the  following  summary  is  submitted :  In 
undertaking  to  allow  for  the  low  vacuum  at  the  summit  of  siphons 
at  the  main  drainage  pumping  station,  two  estimates  of  the  season's 
total  discharge  at  that  plant  were  made,  one  being  estimated  as  the 
minimum  and  the  other  as  the  maximum  that  was  probable.  The  total 
discharge  of  the  siphons  under  full  vacuum,  as  computed,  was  16,290.1 
acre-feet.  The  estimated  minimum,  taking  account  of  the  low  vacuum 
which  obtained  for  a  part  of  tlie  time,  is  65  per  cent  of  the  total 
above  noted,  or  10,588.5  acre-feet,  and  the  corresponding  estimated 
maximum,  85  per  cent  of  the  total  above  noted,  is  13,846.5  acre-feet. 
The  difference  between  the  estimate  of  the  maximum  probable  amount 
of  water  delivered  by  the  siphons,  and  the  corresponding  estimate  of 
Ihe  minimum  probable  amount  is  therefore  3,258.0  acre-feet  the  equiva- 
lent of  an  amount  sufficient  to  cover  the  entire  net  irrigated  area  to  a 
depth  of  0.15  foot.  There  are  therefore  presented  two  estimates  of 
the  total  recorded  use  of  water  in  the  district,  which  will  differ  from 
each  otlier  by  0.15  acre-foot  per  acre  of  area  involved.  This  difference 
lias  been  taken  into  account  in  preparing  Table  21. 

TABLE   21. 
Use  of  Water  in    Lower   Unit  of  Reclamation   District   No.  999. 

Minimum  Maximum 

estimated  estimated 

(.acre  feet)  (acre-feet) 

Siphoned  at   Main  Drainage   Pumping   Station 10,588.5  13,846.5 

Pumped  by  various  plants 9,281.8  9,281.8 

Discharge  through  culvert  at  Willow  Point  Levee 1,906.8  1,906.8 

Total  water  admitted  to  area 21,777.1         25,035.1 

Pumped   out    at   Plant   No.    35 276.0  276.0 

Total  water  used  from   pumps,   siphons,   and  Willow   Point 

Culvert  from  April  11th  to  November  3,  1925 21,501.1         24,759.1 
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These  total  amounts  of  water  used  are  equivalent,  respectively,  to 
0.981  and  1.129  acre-feet  per  acre  on  the  net  area  of  21.924  acres  which 
is  involved. 

The  depletion  of  ground  water  storage  in  the  area  during  the  same 
period  of  time,  as  reckoned  from  the  observations  which  have  been 

ACCUMULATED  USE  OF  WATER 
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POTATO    TANKS 

KING    ISLAMD 

1925 
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80  100 

IM       DAYS 


noted,  amount  to  6,256  acre-feet,  equivalent  to  0.285  acre-foot  per  acre 
of  the  net  area.  This  constitutes  an  addition  to  the  amount  to  be 
reckoned  as  consumptive  use  of  water  in  irrigation,  making  the  totals 
1.266  and  1.414  acre-feet  per  acre,  respectively.    The  rainfall  during 
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llie  irrigation  season  amounted  to  2.06  incli(>s,  or  0.172  foot.  The  total 
consnmptive  use.  of  water,  reckoned  as  tlie  sum  total  of  all  elements 
Avhich  have  been  determined,  is  therefore  1.438  or  1.586  acre-feet  per 
acre,  according  as  the  minimum  or  maximum  estimate  of  the  amount 
of  water  siphoned  into  tlie  district  at  the.  main  drainage  pumping 
station  is  taken. 

The  element  of  which  no  account  has  been  taken  in  arriving  at  the 
figures  for  the  consumptive  use  of  water  in  Keclamation  District  No. 
999  is  whatever  amount  may  have  been  derived  from  seejoage  under  the 
levees  surrounding  the  di.striet  or  vertically  upward  from  beneath  the 
area.  Although  efforts  made  in  192o  to  obtain  measurements  to  afford 
a  basis  for  an  estimate  of  this  item  were  unsuccessful,  hope  is  still 
entertained  that  future  efforts  in  this  direction  will  meet  with  some 
measure  of  success.  It  has  been  ascertained  that  at  least  a  portion  of 
the  district  is  underlain  by  a  bed  of  gravel  which  lias  a  direct  connec- 
tion with  the  water  in  the  West  Levee  Borrow  Pit,  and  that  the  eleva- 
tion of  the  ground  water  in  this  region  is  immediately  responsive  to 
changes  of  elevation  of  the  water  surface  in  the  borrow  pit.  Wells 
which  were  put  down  into  this  gravel,  with  their  points  about  35 
feet  below  the  surface  of  the  ground,  immediately  adjacent  to  the 
West  Levee  near  the  Clarksburg  road,  became  flowing  wells  during  the 
season  of  higli  water  in  the  channels  in  the  winter  of  1925-26.  The 
land  in  this  limited  locality  is  covered  with  water  at  the  time  of  high 
water  in  the  channels.  Some  of  tlie  information  which  has  been  fnr- 
ni.shed  regarding  the  materials  penetrated  by  wells  bored  in  the  dis- 
trict indicates  that  the  gravel  sti-atum  may  underlie  a  considerable 
portion  of  the  district,  althongli  at  a  greater  deptli  tlian  found  at  tlie 
point  to  which  reference  has  been  made. 

Comparison  with    Results  of  1924. 

The  report  for  1924  states  in  conclusion  that  "it  was  determined 
that  the  water  admitted  to  the  tract  through  the  siphons  during  the 
irrigation  season  of  1924  amounted  to  23,599.9  acre-feet.  The  total 
amount  of  water  admitted  is  the  sum  of  the  amounts  admitted  by  means 
of  the  siphons  and  the  pumps,  respectively,  or  41,689.3  acre-feet,  equiv- 
alent to  a  depth  of  1.774  feet  over  the  area  of  23,500  acres  lying  inside 
of  the  levees.  Except  as  it  may  be  modified  by  the  undetermined 
increment  or  decrement  of  ground  water  storage  for  the  season  as  a 
whole,  this  figure  of  1.774  acre-feet  per  acre  represents  the  consumptive 
dutj'  of  water  on  the  lower  unit  of  Reclamation  District  No.  999  in  the 
season  of  1924."  It  is  also  stated  that  "the  decrement  in  the  amount 
of  completely  saturated  soil  underlying  the  tract  was  37,388  acre-feet." 

As  to  the  41,689.3  acre-feet  reported  as  the  total  amount  delivered 
by  means  of  the  siphons  and  pumps,  it  is  to  be  said  that  at  the  time 
tliat  those  figures  were  prepared  no  account  was  taken  of  a  fact  which 
was  later  discovered  to  be  an  element  in  the  situation,  namely :  that 
the  siphons  are  so  operated  that  they  do  not  run  full  at  the  summit 
at  all  times.  If  this  element  is  taken  into  account  in  1924  as  in  1925, 
the  figure  of  41,689.9  acre-feet  becomes  33,429.3  acre-feet  as  a  minimvim 
e.stimate,  and  38,149.4  acre-feet  as  a  maximum  estimate.  These  revised 
figures,  taken  in  connection  with  the  revised  figure  of  21,924  acres  for 
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net  area,  correspond  to  a  consumptive  duty  of  water  equal  to  1.525  and 
1 .740  acre-feet  per  acre,  respectively  . 

In  the  light  of  what  was  learned  in  1925  concerning  the  equivalent 
of  ground-water  storage,  it  is  believed  that  the  lowering  of  the  water 
table  in  192-4  to  the  extent  of  1.59  feet,  as  an  average  over  the  area, 
corresponds  to  an  additional  consumptive  use  of  water  of  0.26  acre- 
foot  per  acre,  as  a  fair  figure.  When  this  element  is  included  in  the 
total  for  the  consumptive  use  of  water  during  the  irrigation  season  the 
revised  figures  for  1924  become  1.785  and  2.000  acre-feet  per  acre, 
respectivel.v,  for  the  minimum  and  maximum  estimates. 

Table  22  is  appended  to  facilitate  the  comparison  of  the  figures  which 
have  been  given  for  the  results  of  the  two  years. 

TABLE  22. 
Comparison  of  Determinations  for  1924  and  1925  on   Reclamation   District  999. 

Xet  water  pumped  and  siphoned   (acre-feet)                                               1914  192S 

Minimum    estimate    33,429.3  21,501.1 

Maximum   estimate 3S,149.4  24,759.1 

Net  water  pumped  and  siphoned  (acre-feet  per  acre) 

Minimum    estimate    1.525  0.989 

Maximum   estimate   1.740  1.129 

Depletion  of  storage  in  soil    (acre-feet  per  acre) 0.260  0.285 

Rainfall    (acre-feet    per   acre) 0.092  0.172 

Seepag-e  under  levees   (acre-feet  per  acre) Not  determined 

Total  determined  consumptive  use  (acre-feet  per  acre) 

Minimum    estimate    1.8S7  1.438 

Maximum   estimate   2.092  1.5SG 

TABLE  23. 

Crop  Acreage  in  the  Lower  Unit  of  Reclamation   District  999  for  the  Season  of  1925, 

Orchard,   including  intercropped   orchard 1,630  acres 

Asparagus,    including   intercropped   asparagus 3,290  acres 

.\lfalfa     3,149  acres 

Beans,   all  varieties 8,114  acres 

Beets    2,951  acres 

Potatoes    1,051  acres 

Peas    897  acres 

Onions     970  acres 

Commercial  seeds 614  acres 

Barley    339  acres 

Nursery     30  acres 

Vineyard    27  acres 

Celery    110  acres 

Total     23,172  acres 

Of  the  2.3.172  acres,  2010  acres  were  intercropped  orchard  and  aspara- 
gus ;  1290  acres  were  double  cropped.  There  were  small  acreages  of 
other  crops  such  as  tomatoes,  cucumbers,  corn,  spinach  and  other  truck 
crops.  The  remainder  of  the  net  area  of  21,924  acres  in  the  lower 
unit  of  the  district  is  used  for  building  sites,  farm  yards  and  lands 
not  cropped. 

This  table  was  compiled  from  the  records  of  lands  under  contract 
with  the  Holland  Land  Company  together  with  field  observations  neces- 
sary to  cover  the  entire  unit. 

INVESTIGATIONS    IN    1926. 

At  this  time  (October,  1926)  only  rough  approximate  computations 
of  the  results  of  the  greater  part  of  the  field  work  of  1926  are  available. 
Consequently,  instead  of  giving  figures  subject  to  revision,  the  findings 
on  the  points  to  which  they  relate  will  be  given  in  the  form  of  char- 
acterizations of  results,  or  as  approximate  ratios  to  those  determined 
on  the  same  points  for  the  preceding  j-ears. 
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PEAT  LANDS— 1926. 

As  hereinbefore  noted,  no  work  was  done  on  Medford  Island  in  1926, 
and  the  investigations  on  peat  lands  were  concentrated  on  King  Island. 

King  Island  Field  Irrigation  in  1926. 

The  methods  of  irrigation  of  the  fields  on  King  Island  in  1926  were 
the  same  as  those  described  for  192.5.  The  devices  and  methods 
employed  in  measurement  and  observation  were  also  the  same. 

The  fields  embraced  in  the  investigation  are  as  follows : 

11.84  acres  of  potatoes.  This  field  is  the  easterly  portion  of  tlie  field 
of  21.97  acres  of  potatoes  reported  for  1925. 

18.38  acres  of  potatoes.  This  field  lies  east  and  across  a  main  drain- 
age channel  from  the  11.84-acre  field.  It  was  selected  for  observation 
because  the  main  drains  are  so  located  as  to  lead  to  the  expectation 
that  lateral  or  horizontal  seepage  under  the  levee  from  the  river 
channel  to  the  field  would  be  intercepted. 

33.11  acres  of  corn.  This  field  was  selected  in  accordance  with  the 
scheme  to  include  additional  crops  in  the  investigation  from  time  to 
time,  as  conditions  permit. 

2.18  aci-es  of  celery.  The  extension  of  the  investigation  to  the  irriga- 
tion of  celery  was  made  for  the  same  reason  as  in  the  case  of  corn. 

The  irrigation  season  has  closed  on  all  of  the  fields  li-sted,  except 
the  celery. 

The  net  use  of  irrigation  water  on  both  of  the  fields  of  potatoes 
observed  is  very  much  greater  than  on  the  21.97-acre  field  in  1925. 
Apparently  the  number  of  acre-feet  of  water  per  acre,  net  use,  is  at 
lea.st  three  or  four  times  what  it  was  in  1925.  It  was  expected  that 
on  comparing  the  two  fields  in  1926,  the  net  use  per  acre  on  the  18.38- 
aere  field  would  be  considerably  greater  than  on  the  11.84-acre  field, 
on  account  of  the  interception  of  seepage  by  the  drains,  as  has  been 
noted.  The  preliminary  figures  on  this  point  show  a  difference  in  the 
direction  expected,  but  it  is  relatively  small. 

The  irrigation  season  on  the  21.97-acre  field  in  1925  extended  over  70 
days,  from  late  July  into  October.  On  the  two  potato  fields  in  1926  the 
irrigation  season  was  about  100  days  in  length,  from  middle  and  late 
May  to  September.  These  dift'erenees  in  dates  and  lengths  of  irrigation 
season  may  account  in  part  for  the  greater  use  of  water  in  1926.  It 
may  be  that  when  yields  of  potatoes  for  1926  are  available  they  wiU 
contribute  further  to  the  explanation  which  the  figures  demand.  It 
is  anticipated,  however,  that  after  giving  due  weight  to  these  factors 
there  will  be  a  large  residual  of  difference  between  the  figures  for  net 
use  of  irrigation  water  on  potatoes  in  1925  and  1926,  which  can 
conceivably  be  accounted  for  only  bj-  a  difference  in  seepage  conditions 
in  the  two  years. 

During  a  jjart  of  the  irrigation  season  on  the  corn  field  of  33.11  acres 
a  portion  of  the  Water  which  it  might  have  used  to  advantage  was 
diverted  to  more  valuable  crops^  The  preliminary  figures  indicate 
that  the  net  use  of  water,  in  acre-feet  per  acre,  was  about  two-thirds  of 
the  average  of  that  found  for  corn  growing  in  tanks. 

No  computations  relative  to  the  2.18  acres  of  celeiw  under  observa- 
tion have  as  j'et  been  made,  as  irrigation  is  still  in  progress  on  that 
crop. 
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King   Island  Tank  Work  in  1926. 

At  the  close  of  the  season  of  192.5,  it  appeared  that  the  ground  in 
which  the  sixteen  tanks  had  been  set  was  infested  with  nematodes,  and 
was  in  some  additional  respects  lacking  in  suitability  to  the  purposes 
of  the  investigation.  Witli  a  view  to  escaping  these  conditions  the  tanks 


POTATO    FIELD    UNDER    OBSERVATION.    KING    ISLAND.    1926. 

set  to  record  the  depth  on  the  metal 
iring  the  field. 


CORN   TANKS,   KING   ISLAND.    1926. 
rL.\TE  49. 


were  moved,  prior  to  the  opening  of  the  season  of  1926,  to  another 
location  about  three-quarters  of  a  mile  northeast  of  the  1925  location 
in  a  field  which  in  1925  produced  :]00  sacks  of  onions  to  the  acre.     In 
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resetting:  the  tanks  they  were  aligned  in  a  general  north  and  south 
direction,  in  two  gronps  of  eight  tanks  each.  Corn  was  planted  in  the 
north  group  and  potatoes  in  tlie  south  group.  The  ground  immediately 
adjacent  to  each  group  was  planted  to  the  same  crop  as  that  in  the 
tanks.     These  tanks  are  referred  to  as  standard  tanks. 

In  addition  to  the  sixteen  tanks  carried  over  from  1925,  twelve  old 
tanks,  slightly  smaller  but  of  the  same  general  design,  Avere  found 
available  at  the  experiment  station  at  Davis.  These  were  remodeled  and 
repaired  and  brought  to  King  Island  and  placed  in  line  witli  the 
standard  tanks.  They  were  used  in  an  experiment  to  determine  the 
])OSsibility  of  potatoes  growing  and  maturing  without  irrigation  and 
with  various  initial  soil  moisture  conditions.  These  tanks  are  i-eferred 
to  as  the  smaller  tanks. 

The  tanks  containing  corn  used  water  at  a  rate  considerably  in  excess 
of  that  wliich  was  anticipated,  amounting  as  a  maximum  to  about  six 
quarts  in  a  day  from  a  single  tank  containing  a  single  hill  of  corn. 
The  season's  use  per  unit  of  area,  according  to  preliminary  figures,  is 
about  50  per  cent  in  excess  of  that  found  in  the  33.11-acre  field. 

The  results  of  irrigation  of  potatoes  in  tanks  in  1926  indicate  a  use 
of  water  equal  to  about  60  per  cent  of  that  in  uncovered  tanks  in  1925. 
The  total  weight  of  dry  tops  and  the  total  weight  of  dry  matter  pro- 
duced in  1926  were  each  equal  to  about  one-fourth  of  the  corresponding 
amounts  in  1925.  The  mean  use  of  w;ater  in  1926  is  only  a  little  more 
than  50  per  cent  in  excess  of  that  which  can  probablj^  be  accounted  for 
by  evaporation  from  the  soil  surface. 

The  potatoes  from  the  tanks  in  1926  were  again  attacked  by  nema- 
todes. They  were  harvested,  however,  before  the  process  of  destruc- 
tion of  the  tubers  had  advanced  very  far. 

Tlie  yield  of  potatoes  and  tops  from  the  smaller  tanks  was  also  small, 
but  there  was  relatively  little  invasion  by  nematodes.  The  analysis 
I'elatiug  to  these  tanks  has  not  yet  been  made. 

SEDIMENTARY  LANDS— 1926. 

Investigation  to  deli-rmiuc  the  cousuminive  use  of  water  in  the  lower 
unit  of  Reclamation  District  Xo.  999  was  continued  tlirough  the  season 
of  1926.  The  nature  and  volume  of  the  data  collected  are  such  that 
time  bej'ond  this  wi'itiug  will  be  retiuired  for  the  presentation  of 
analysis  and  results. 

Additional  ratings  of  the  6()-inch  steel  siplion  at  Plant  No.  10  have 
been  made  to  cover  the  periods  of  partial  vacuum  which  were  noted 
in  the  report  for  1925.  Remodeled  pumps  and  those  newly  installed 
have  been  rated.  The  considerable  area  of  water  surface  in  the  tract 
has  been  investigated  and  will  be  taken  into  account  in  calculations  of 
irrigation  duty.  Ratings  and  records  have  been  made  which  will  serve 
for  the  computation  of  tlie  u.se  of  water  on  a  single  field  of  potatoes, 
one  of  beans,  and  an  orchard.  Some  data  have  been  accumulated  which 
seem  to  have  a  bearing  on  the  question  of  seepage.  A  complete  survey- 
has  been  made  for  a  crop  map  of  the  tract.  The  observation  and  record 
of  ground  water  elevations  have  been  maintained  throughout  the  season. 

Tank  Work  in   Reclamation   District  No.  999. 

The  twelve  standard  tanks  which  were  used  at  ^iledford  Island  in 
1925  were  brought  to  Reclamation  District  No.  999  at  the  opening  of 
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PLACING  TANKS.  RECLAMATION  DISTRICT  SS9,  1925. 

Inner  cylinder  of  tank  part  way  down  in  sedimentary  soil.     Compare  with   Plate  39  and 
note  much  greater  weight  required  than  in  peat. 


UNDISTURBED  SOIL  IN  PLACING  TANKS, 
RECLAMATION  DISTRICT  999,   1926. 

nner    cylinder   of  tank,    containing   soil,   has   been   hoisted  after 
^Dldng.    The  bottom,  shown  in  foregroimd,  will  be  attached. 
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the  seanou  of  1926.  They  were  placed  in  two  rows  running  north  and 
south,  on  the  north  side  of  Tule  Road.  The  east  row  is  on  the  land  of 
I.  H.  Smith,  in  a  potato  field,  and  was  planted  to  potatoes.  The  west 
row  is  on  the  land  of  R.  E.  Webber  in  a  bean  field,  and  was  planted  to 
beans.    Plates  50  and  51  are  photographs  showing  the  tank  installation. 

Potato  tank  No.  5  refused  early  in  the  season  and  thereafter  to  take 
water  from  the  annular  space.  Its  yield  of  potatoes  was  half  of  the 
average  yield  of  the  other  five  tanks. 

The  use  of  water  per  tank  in  the  five  tanks  excluding  No.  5  was 
more  than  twice  as  much  as  in  the  standard  potato  tanks  at  King  Island 
in  1926,  and  about  30  per  cent  more  than  for  the  uncovered  potato 
tanks  at  King  Island  in  1925. 

The  average  yield  of  potatoes  per  tank,  excluding  No.  5.  was  seven 
times  as  great  as  at  King  Island  in  1926  and  70  per  cent  in  excess  of 
the  average  yield  from  uncovered  tanks  at  King  Island  in  1925.  The 
total  yield  of  the  six  tanks,  in  proportion  to  the  area  of  the  soil  surface 
in  the  tanks,  was  at  the  rate  of  29,000  pounds  per  acre. 

The  six  bean  tanks  yielded  a  total  of  562.55  grams  of  beans,  corres- 
ponding to  3100  pounds  per  acre  of  soil  surface  in  the  tanks,  and  used 
a  mean  of  a  little  more  than  half  as  much  water  per  tank  as  was  used 
by  the  potato  tanks,  exclusive  of  No.  ."). 

OBJECTIVE  AND   DIFFICULTIES. 

As  has  been  stated  a  number  of  times  in  connection  with  this  investi- 
gation, its  primary  and  direct  objective  is  to  determine  the  consump- 
tive use  of  water  in  the  Sacramento-San  Joaquin  Delta.  This  is  inter- 
preted to  mean  the  determination  of  the  consumptive  use  by  crops  in 
the  best  condition  of  health  practically  attainable,  growing  in  a  soil 
conditioned  to  the  highest  practicable  degree  for  that  cro]).  Determina- 
tions made  otherwise  are  of  greatly  diminished  value,  and  at  tlie  best  are 
no  more  than  approximations  to  or  indications  of  the  factors  desired 
to  be  evaluated.  Consequently  it  becomes  necessary  for  the  investi- 
gators to  devote  a  portion  of  the  time  and  funds  available  to  securing 
the  favorable  conditions  which  are  imperative.  Some  of  the  circum- 
stances of  the  investigations  on  the  peat  lands,  as  appears  in  the  fore- 
going paragraphs,  have  been  particularly  liarmful  in  the  direction  of 
vitiating  results,  and  it  is  a  part  of  the  plan  for  next  season  to  undertake 
to  eliminate  from  the  province  of  the  tank  work,  at  least,  the  most 
serious  of  these. 

SEEPAGE. 

The  problem  of  the  water  supply  made  available  to  crops  in  the 
delta  by  means  of  seepage  is  one  which,  as  the  investigations  progress, 
presents  itself  more  and  more  insistently  as  demanding  solution.  In 
the  first  report  on  the  work,  in  1924,  it  was  assumed  that  the  seej^age 
supply  reached  the  fields  by  a  lateral  or  horizontal  movement  in  the 
soil  and  subsoil  after  passing  under  the  levees  from  the  surrounding 
channels.  Now  evidence  seems  to  be  accumulating  to  show  that  a 
lateral  or  horizontal  movement  takes  place  under  pressure  at  consider- 
able depths  beneath  the  ground  surface,  and  that  in  such  ease  the 
immediate  approach  of  the  water  to  the  zone  of  root  growth  of  crops 
is  vertical!}^  upward  through  a  less  permeable  formation  overlying  that 
in.  which  the  horizontal  movement  is  effected.     Where  such  conditions 
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exist,  it  is  manifestly  important  that  they  should  be  known,  and  that 
the  source  of  the  seepage  water  should  be  ascertained.  If  the  source 
is  found  to  be  the  rivers,  then  the  seepage  water  used  by  crops  is  to 
be  reckoned  as  a  demand  upon  the  supplying  capacity  of  the  rivers. 

The  investigation  is  already  confronted  with  the  variation  in  the 
amounts  of  water  used  in  irrigation,  which  apparently  are  due  chiefly 
to  variations  in  seepage  conditions.  The  location  of  tlie  source  of  the 
seepage  water  may  serve  to  explain  these. 

Alkali  and  drainage  questions  may  involve  both  the  source  and  the 
route  of  the  seepage  water.  A  demonstration  on  these  points  may 
result  in  change  in  the  method  and  plan  of  drainage. 

It  is  not  known  that  methods  have  been  developed  and  are  already 
at  hand  to  be  used  to  solve  these  problems.  It  is  probable  that  training 
in  various  scientific  lines  must  be  brought  to  bear  on  tliem  in  order  to 
obtain  satisfactory  or  comjilete  solutions,  hi  the  meantime,  attention 
is  given  to  securing  pertinent  facts,  and  making  .such  advance  upon  the 
])roblem  as  may  be  possible. 

PERSONNEL. 

Mr.  Lloyd  N.  Brown  has  been  in  resident  charge  of  the  investigations 
on  peat  lands  during  the  three  seasons  that  they  have  been  in  progress, 
and  ]\Ir.  Frank  Davis  has  served  in  the  same  capacity  on  the  sedi- 
mentary lands  in  1925  and  1926.  Whatever  of  merit  attaches  to  the 
work  is  largely  due  to  the  training,  industry  and  initiative  which  these 
men  have  brought  to  it. 
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REPORT  ON  COOPERATIVE  STREAM  FLOW 
MEASUREMENT  WORK. 

By   H.   D.  JIcGlasiiax.   Disti-ict   Engineer,   I'nited   States  Geological   Survey. 

Stream  measurement.s  in  California  were  fir.st  lunlertakeii  hy  tlie 
State  of  California  in  1870  under  the  direction  of  William  Ham  Hall, 
state  engrineer.  The  oiifice  of  state  engineer  ^vas  discontinued,  liowever, 
in  1884  and  practically  no  further  stream  studies  were  made  until 
1894  when  tlie  United  States  Geoloo:ical  Survey  undertook  tlie  work. 
Cooperation  in  stream  measurements  between  the  United  States  Geolog- 
ical Survey  and  the  State  of  California  was  first  provided  for  by  the 
state  legislature  in  an  act  approved  JIarch  16,  1903,  which  empowered 
the  State  Board  of  Examiners  to  enter  contracts  "for  the  purpose  of 
gaging  streams."  Similar  acts  were  aproved  on  March  20,  1905,  and 
on  March  11,  1907,  except  that  the  latter  named  the  Department  of 
Engineering  as  the  cooperating  party.  On  April  22,  1909,  the  work  was 
placed  on  a  permanent  basis  by  the  approval  of  an  act  which  provided 
for  a  continuing  appropriation  for  cooperation  between  the  Depart- 
ment of  P]ngineering  and  tlie  United  States  Geological  Survey.  In 
1916,  the  State  Water  Commission  (now  Division  of  Water  Rights) 
became  also  a  cooperating  party.  Tlie  amounts  expended  for  this 
cooperative  work  in  California  since  1909  are  shown  in  Table  24. 


Expenditures  tor  Cooperative  Water  Resources  Investigations  in  California  Through  the  Water  Resources  Branch  of  the 
United  Stales  Geological  Survey. 


Federal' 

State 

Miscellaneoua 

Estimated 
cost  of  data 
furnished 

Fiscal  year 

Division  of 
Water  Riglits 

Other 
bureaus 

$8,500  72 
8,940  33 
9,355  32 
20,866  51 
27,185  67 
18,606  55 
10,382  14 
8,999  97 
8,999  88 
9,069  90 
7,191  70 
8,555  01 
7.637  21 
12,185  53 
12,602  45 
12,583  01 
11,534  84 
15,167  00 

$4,432  52 
5.609  76 
4.621  62 
4,999  30 
4,635  97 
7,173  88 
4,356  10 
7,217  40 
4,871  97 
6,480  99 
9,153  18 

13,709  27 
8,925  26 

9.961  36 
7,678  91 

9.962  78 
13,345  84 

$804  60 

4,162  43 

4,126  97 

4,380  29 

2,454  58 

9,125  42 

8,052  OS 

8,561  62 

149.468  00 

163.804  89 

124,912  55 

83,447  65 

145,870  07 

$3,623  79 
6,867  52 
7,157  56 
8,569  34 
9,394  26 
4,777  31 
9,729  63 

10,603  75 
9,999  58 

10,000  42 
7,879  52 

1917 

$15,536  66 
10.191  05 
6.740  00 
6.405  00 
7.210  00 
7.250  00 
5.660  00 
9,832  00 
8,010  00 
7,779  00 

$43,001  75 

1918 

33.745  06 

1920 

41,559  .50 

1922 

187,558  42 

1923 

1924 

1925               

122,955  69 

1926 

5127,136  11 

$88,602  68 

$218,363  74 

$709,171  12 

$84,613  71 

$1,066,503  21 

>  Does  not  include  federal  funds  for  ground  water  i 
ington  office. 


gations  and  other  federal  expenditures  through  the  Wash- 


The  cooperative  investigation  during  the  fiscal  years  1925  and  1926 
"was  maintained  without  material  change  over  the  previous  bienniiim. 
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The  net  gain  in  number  of  river -measurement  stations  maintained  vras 
seven.  There  was  no  change  in  the  regular  cooperative  funds  during 
this  period,  but  there  were  slight  changes  in  miscellaneous  cooperation. 
The  special  investigation  maintained  for  the  Federal  Power  Commis- 
sion, in  cooperation  with  permittees  and  licensees,  shows  a  steady 
increase  and  results  in  a  large  amount  of  very  valuable  stream-flow 
data  available  to  the  public. 

The  236  river-measurement  stations  maintained  during  the  two-year 
period  ending  June  30,  1926.  are  distributed  among  the  major  drain- 
age basins  of  the  state  as  follows :  Sacramento  28  per  cent,  San  Joaquin 
39  per  cent.  South  Pacific  26  per  cent.  North  Pacific  4  per  cent,  and 
Great  Basin  3  per  cent.  This  number  does  not  include  stations  main- 
tained by  private  parties,  for  which  complete  records  are  made  avail- 
able for  publication  in  the  annual  progress  reports  of  the  Geological 
Survey. 

This  surface  water  investigation  has  been  maintained  in  accordance 
A\dth  cooperative  agreements  with  the  State  of  California,  through  the 
Divisions  of  Engineering  and  Irrigation  and  of  Water  Rights.  Depart- 
ment of  Public  "Works;  the  city  of  Sacramento,  through  Albert  Givan, 
general  manager  and  chief  engineer  of  the  Sacramento  Municipal 
Utility  Di.striet;  the  city  of  Stockton,  through  W.  B.  Hogan,  city 
engineer;  the  city  and  county  of  San  Francisco,  through  M.  M. 
0  'Shaughnessy,  city  engineer ;  Los  Angeles  County,  through  the  board 
of  supervisors;  the  city  of  Los  Angeles,  through  the  department  of 
public  works;  San  Bernardino,  Riverside,  and  Orange  counties,  through 
the  boards  of  supervisors ;  United  States  Forest  Service ;  L'nited  States 
Weather  Bureau;  United  States  Indian  Service;  and  National  Park 
Service.  In  addition,  the  following  public  service  companies  have  fur- 
nished substantial  cooperation :  Pacific  Gas  and  Electric  Company, 
Spring  Valley  Water  Company,  San  Joaquin  Light  and  Power  Cor- 
poration, Southern  California  Edison  Company,  Southern  Sierras 
Power  Company,  Snow  ilountain  Water  and  Power  Company,  and 
Western  States  Gas  and  Electric  Company.  Also,  valuable  assistance 
has  been  furnished  by  a  number  of  irrigation  districts,  private  com- 
panies, and  individuals. 

The  amount  of  work  done  and  its  cost,  including  estimated  expendi- 
tures for  complete  records  of  stream  flow  furnished  for  publication, 
for  the  biennium  ending  June  30,  1926.  are  .shown  in  Table  25. 

The  following  Water-Supply  Papers,  containing  data  for  California, 
liave  been  published  since  the  last  biennial  report  of  the  Division  of 
Water  Rights. 

No.  519.  Ground  Water  in  Santa  Clara  Valley.  California. 
No.  531.  Surface  Water  Supplv  of  Pacific  Slope  Basins  in  Cali- 
fornia, 1921. 

Water-Supply  Papers  530.  for  1921 ;  550  and  551,  for  1922 ;  570  and 
,i71,  for  1923 :  590  and  591,  for  1924 ;  and  610  and  611,  for  1925,  are 
in  process  of  publication.  All  California  records  of  stream  flow 
included  in  these  unpublished  reports,  and  many  records  for  1926,  are 
now  compiled  and  are  available  upon  application  to  the  office  of  the 
(ieologieal  Survey  in  San  Francisco. 
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lu  the  administration  of  tlie  work  of  the  Water  Eesourees  Branch 
of  the  Geological  Survey,  the  district  office  is  maintained  at  303  Cus- 
tomhouse. San  Francisco.  In  November,  1925,  the  distribution  office 
and  the  official  library  were  consolidated  with  the  district  office.  A 
suppl.v  of  all  Geological  Survey  publications,  available  for  free  distri- 
bution, is  kept  in  stock  and  may  be  obtained  at  the  office  or  requested 
by  mail.  The  library,  maintained  for  the  use  of  the  public,  contains 
a  complete  set  of  Geological  Survey  maps,  covering  all  sections  of  the 
United  States,  and  a  complete  file  of  Water-Supply  Papers,  Bulletins, 
Professional  Papers,  Monographs,  Mineral  Resources  Reports.  Geologic 
Folios,  and  other  Geological  Survey  reports.  Also  there  are  many 
maps  and  special  reports  relating  to  the  natural  re.source-s  of  the  United 
States,  especially  of  the  western  .states. 

A  suboffice  is  maintained  at  600  Federal  Building,  Los  Angeles,  for 
the  convenience  of  southern  California  and  as  a  headquarters  for  work 
in  the  South  Pacific  drainage.  An  office  library  of  Geological  Survey 
publications  is  maintained  for  the  use  of  the  public,  and  publications 
are  distributed. 

The  Avater  resources  investigation  in  California  is  under  the  super- 
vision of  Mr.  X.  C.  Grover.  chief  hydraulic  engineer,  and  Mr.  John 
C.  Hoyt,  hydraulic  engineer  in  charge  of  surface  waters  for  the 
Geological  Survev. 
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LETTER  OF  TRANSMITTAL. 


Sacramento,  California, 

June  15,  1.9.%\ 
HonorahU  Friend  Wm.  Richardson. 

Governor  of  the  State  of  California, 
Sacramento,  California. 

Sir:  I  have  the  honor  to  transmit  herewitli  my  report  covL-ring  the 
activitie.s  of  the  Department  of  Agriculture  for  the  calendar  year  of 
1925.  The  issuance  of  this  report  ha.s  been  puiposely  delayed  in 
anticipation  of  the  complete  removal  of  state  and  federal  quarantines 
on  foot  and  mouth  disease.  This  occurred  June  10,  1926,  exactly  one 
.year  after  the  last  deer  .showing  active  lesions  of  this  destructive  disease 
was   killed. 

With  California  free  from  this  menace  and  the  restrictions  it  caused, 
I  think  the  time  is  fitting  to  acknowledge  the  excellent  cooperation 
received  from  Secretary  of  Agriculture,  William  M.  Jardine,  and  other 
officials  of  the  U.  S.  Department,  especially  the  following  M-ho  were 
prominently  identified  with  the  campaign  of  eradication:  Drs.  J.  R. 
Mohler,  U.  G.  Houck  and  Rudolph  Snyder  of  the  Bureau  of  A-jiimal 
Industry  and  Dr.  R.  A.  Oakley  of  the- Bureau  of  Plant  Jndustrv."'  ■ 


Very  respectfully. 


Director  of  Agriculture. 
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THE  FOOT  AND  MOUTH  DISEASE  EPIZOOTIC. 

By  G.  H.  Hecke,  Director. 

The  live  stock  indu.stry  of  the  civilized  world  has  no  fiercer  enemy,  no 
.stealthier  foe  than  foot  and  mouth  disease.  Despite  the  utmost  vigilance, 
it  strikes  when  and  where  it  is  least  expected.  Once  it  has  crossed  the 
barriers  into  clean  territory,  it  spreads  with  much  speed ;  its  power  of 
infection  is  so  great  that  only  the  severest,  most  radical  measures, 
promptly  applied,  can  cheek  its  spread  and  finally  eradicate  it,  and  this 
is  possible  only  when  the  slaughter  of  infected  and  exposed  animals  is 
carried  out  as  a  definite  program  without  interference  or  exception. 
Because  of  the  damage  it  inflicts,  because  of  the  fear  it  inspires  through 
the  insidious  speed  of  its  uncanny  spread,  it  can  and  doas  interfere 
with  the  normal  economic  activities  of  the  stricken  region.  As  the 
yellow  fever  panic  in  bygone  days  paralyzed  the  business  of  whole 
states  in  a  day,  so  the  fear  aroused  by  foot  and  mouth  disease  can  upset 
and  prevent  the  orderly  process  of  marketing  the  totally  harmless 
orchard  and  field  products  of  the  atifeeted  districts  and  neighboring 
regions,  thereby  eaasing  financial  los.ses  many  times  greater  than  the 
value  of  the  infected  herds.  This  panicky  fear  and  its  effect  on  the 
marketing  of  California's  horticultural  and  agricultural  products  soon 
became  apparent  after  the  presence  of  foot  and  mouth  disease 
had  been  definitely  e.stablished  February  23,  1924:.  Thereafter 
it  became  necessari'  not  only  to  surround,  corral,  rope  and  exter- 
minate the  disease  itself,  but  also  to  carry  on  a  running  fight  with 
the  blind  fear  which  strove  mightily  to  bar  out  of  great  American  and 
foreign  markets  the  clean  output  of  California's  horticulture.  In  both 
efi^orts  the  forces  of  the  state  and  federal  departments  of  agriculture 
.succeeded.  Foot  and  mouth  disease  was  eraclieated ;  and  California's 
field,  fruit,  ve£retable,  melon  and  grape  crops  moved  into  consumption 
with  only  temporary,  though  vigorous,  interference. 

This  report  is  not  intended  as  a  detailed  history  of  the  epizootic,  but 
rather  as  a  review  of  some  of  its  salient  features.    At  a  future  date  a 
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more  or  less  complete  history  of  the  epizootic  will  be  treated  in  a  special 
bulletin,  which  I  hope  will  furnish  data  and  information  that  will  be  of 
value  in  the  event  of  another  outbreak  of  one  of  these  foreign,  destruc- 
tive animal  plasrues. 

Prior  to  the  California  outbreak,  foot  and  mouth  disease  had  sneaked 
into  the  United  States  six  times.  The  last  prior  invasion  occurred  in 
October,  1914.  It  spread  into  22  states  and  into  the  District  of 
Columbia  before  the  final  infected  herd  was  disposed  of  in  ilay,  1916. 
Though  the  disease  in  the  1924:  California  outbreak  did  not  go  beyond 
the  state  line,  we  realized  from  the  beginning  that  we  had  to  fight  it 
tinder  unusual  conditions.  In  none  of  the  other  outbreaks  did  the 
infection  invade  the  range  country  in  a  manner  comparable  to  that 
which  occurred  here.  Such  an  unfortunate  occurrence  would,  in  former 
years,  have  made  the  task  of  control  appear  hopeless.  The  appearani^e 
of  the  disease  among  deer  in  the  mountain  wilderness  ordinarily  would 
have  been  disheartening,  but  such  circumstances,  unfortunate  and  dis- 
couraging as  they  were,  served  only  to  spur  our  regulatory  forces  on  to 
greater  efforts.  Considering  the  sinister  speed  with  which  foot  and 
mouth  disease  spreads,  it  can  be  seen  also  that  misfortune  was  tempered 
by  luck  when  the  disease  originated  in  a  section  of  the  .state  from  which 
the  natural  movements  of  animals  and  their  products  are  towards  the 
large  cities  in  the  San  Francisco  Bay  region.  If  we  may  judge  from  the 
strenuous  efforts  of  the  organized  state  and  federal  forces  which  were 
necessary  to  bring  the  epizootic  under  control  when  it  eventually  did 
invade  the  range  countrv,  it  does  not  require  much  imagination  to 
determine  what  might  have  happened  if  the  origin  of  the  disease  had 
been  in  the  range  region  before  we  were  properly  organized  to  contend 
with  it. 

Legal  and  Financial  Aspects. 

Wlien  in  a  few  days  following  its  discovery  and  po.sitive  diagnosis  a 
rapid  investieation  revealed  many  nests  of  foot  and  mouth  disease 
infection  in  Alameda.  Contra  Costa  and  Solano  counties,  with  no  telling 
how  much  existed  elsewhere,  the  questions  of  law  and  finance  became 
preeminent.  Previous  outbreaks  of  this  disease  in  the  United  States 
had  been  successfully  exterminated  by  radical  measures  which,  among 
other  things,  called  for  the  slaughter  of  not  onl.v  the  diseased  but  also 
the  exposed  susceptible  animals,  and  the  imposition  of  the  most  rigid 
quarantines  covering  large  areas  of  territory  in  which  the  movements 
of  animals  were  prohibited,  and  the  movements  of  some  agricultural 
products  were  regulated.  Rapidity  of  action  was  an  essential  factor  in 
the  successful  outcome  of  this  campaign,  and  we  proceeded  on  the 
assumption  that  the  power  and  authority  to  do  such  things  were  vested 
in  the  Director  of  Agriculture,  although  there  was  no  law  then  in  exist- 
ence in  California  that  specifically  empowered  the  state  to  slaughter 
exposed  animals.  Even  under  the  general  power  of  the  state,  providing 
for  the  protection  of  the  health  and  property  of  its  citizens,  it  was  very 
questionable  whether  the  authority  which  might  be  conferred  by  such 
power  extended  be.vond  the  legal  right  to  slaughter  actuall.v  diseased 
animals,  although  in  order  to  combat  the  disease  the  slaughter  of  suscepti- 
ble exposed  animals  was  just  as  essential  as  slaughter  of  the  diseased. 
Furthermore,  whether  or  not  this  power  existed  it  could  not  be  exer- 
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cised  unless  the  owners  of  slaughtered  animals  were  adequately  paid 
for  them.  It  can  be  seen,  therefore,  that  the  question  of  finance  was 
important.  With  the  diagnosis  of  foot  and  mouth  disease  established, 
it  became  apparent  that  its  eradication  was  no  ordinary  undertaking, 
l)ut  on  the  contrary  would  require  the  immediate  strengthening  of  the 
efficient  force  of  trained  veterinarians  in  the  Department  to  a  size 
sufficient  to  cope  with  the  emergency,  and  this  required  funds  far  in 
excess  of  the  available  appropriation  for  tlie  control  of  infections  dis- 
eases of  live  stock. 

Governor  Friend  Wm.  Richardson,  the  State  Board  of  Control,  and 
the  State  Controller  quickly  and  fully  appreciated  the  dangerous  situ- 
ation with  which  the  state  was  confronted.  With  their  approval  the 
funds  with  which  to  recruit  the  animal  industry  division  up  to  the 
necessary  strength  and  to  defray  huge  but  necessary  operating  expenses, 
were  provided  out  of  an  emergency  appropriation.  But  this  action 
still  left  the  hardest  part  of  the  financial  problem  unsolved,  for  no 
funds  were  available  with  which  to  pay  the  state's  share  of  the  indem- 
nity claims  for  animals  slaughtered  and  propei'ty  destroyed.  Large 
scale  and  rapid  slaughter  of  infected  herds  was  necessary  to  eradicate 
the  disease,  yet  there  existed  no  legal  autlwrity  for  the  slaughter  of 
merely  exposed  animals  and  there  was  no  state  money  available  to 
indemnify  the  owners.  The  necessity  for  slaughtering  merely  exposed 
animals  in  which  the  disease  had  not  appeared  was  difficult  for  some 
of  the  ownei-s  who  were  not  familiar  with  the  disease  to  understand ;  and 
this,  together  with  no  positive  assurance  of  financial  reimbursement, 
might  naturally  have  produced  a  state  of  mind  which  would  cause  them 
to  oppose  by  force  the  destruction  of  their  herds.  Thus  the  work  began 
with  the  fear  that  live  stock  OM-ners  might  halt  its  progress  by  resorting 
to  legal  or  other  means  to  stop  the  slaughter  of  animals.  Had  such  an 
attitude  been  taken  by  even  a  few  owners,  the  consequences  would  have 
been  disastrous  both  to  the  live  stock  industry  and  to  the  economic 
welfare  of  the  state  as  a  whole.  Tt  was  necessary  to  prevent  such  a 
catastrophe,  and  in  order  to  make  plans  for  the  raising  of  an  indemnity 
fund,  the  Director  of  Agriculture  called  several  conferences  of  federal 
officials,  leading  representatives  of  the  University  of  California  and  of 
the  agricultural  and  other  industries  of  California.  A  conference  early 
in  IMarch  with  the  r-rovernor.  State  Superintendent  of  Banks.  State 
Board  of  Control  and  Controller,  resulted  in  requesting  the  California 
Bankers'  Association  to  use  its  influence  to  have  the  banks  of  California 
advance  funds  with  which  to  pay  indemnity  claims. 

The  Governor  supported  this  request  with  the  statement  that  he 
would  urge  and  support  relief  measures  to  be  passed  by  the  ensuing 
legislature  for  any  advance  so  made,  and  in  conformity  therewith  he 
telegraphed  members  of  the  legislature  requesting  assurance  that  they 
would  approve  of  a  deficiency  appropriation  for  this  purpose,  and  the 
replies  were  favorable.  Having  thus  reinforced  his  stand  on  legisla- 
tion he  met  with  the  Executive  Council  of  the  California  Bankers' 
Association  and  as  a  result  the  bankers  rolled  up  their  sleeves  and 
raised  $500,000.  which  sum  was  advanced  to  the  State  Department  of 
Agriculture'.  This  enlightened  and  farsighted  compliance  with  the 
Governor's  request,  by  the  legislature  and  the  California  Bankers' 
Association,  came  at  a  critical  moment,  and  followed  as  it  was  by  a 
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special  cousn-essioual  appropriation  to  pay  the  federal  frovemment 's 
share,  it  allaved  the  fears  of  the  live  stock  owners,  saved  them  from 
serious  financial  embarrassment  and  removed  potential  resistance.  It 
re.sulted  in  increased  cooperation,  heartened  and  put  e^ra  pep  and 
vigor  into  the  work  of  the  control  forces  and  made  all  understand 
that  the  legislative  and  fuiancial  interests  of  California  were  solidly 
backing  the  efforts  to  suppress  the  disease. 

Later  in  the  year  this  half  million  was  exhausted  and  the'  Director 
of  Agriculture  appointed  a  committee  composed  of  representatives 
of  the  State  Department  of  Agriculture,  live  stock  association  oflBcers 
and  bankers,  for  the  purpose  of  raising  further  advances.  This 
committee  visited  and  put  before  the  individual  banks  in  the  infected 
counties  the  need  of  immediate  financial  assistance  for  those  individuals 
in  their  counties  who  had  suffered  los.ses  from  foot  and  mouth  disea.se. 
The  result  was  that  further  credits  to  the  amount  of  over  a  million 
dollars  were  received  from  these  banks. 

The  cost  of  eradicating  the  epizootic  was  $6,151,382.75.*  Out  of  this 
total  the  sum  of  $4,350,008.16.  shared  equally  by  the  state  and  federal 
governments,  was  paid  for  animals  slaughtered  and  property  destroyed. 
The  balance.  $1,801,374.59  covered  the  cost  of  operating  expenses.  In 
addition  the  various  counties  expended  approximately  $800,000. 

The  number  of  animals  destroyed  was  109.855.  divided  as  follows: 

Cattle    58,807 

Sheep 28.382 

Swine 21.194 

Goats 1.472 

Finally  the  Governor,  in  a  message  to  the  forty -sixth  session  of  the 
legislature,  urged  the  appropriation  of  funds  to  cover  such  expendi- 
tures, and  the  legislature,  without  a  dissenting  vote,  appropriated 
$2,238,900.27  to  liquidate  the  state  s  share  of  unpaid  indemnity  claims, 
and  the  advances  made  by  the  banks  of  California. 

Embargfoes. 

To  the  direct  losses  due  to  the  disease  itself,  including  expenditures 
for  control  and  indemnification,  must  be  added  the  even  larger  indirect 
losses  caused  by  interference  with  business  b.v  embargoes  and  restric- 
tions imposed  within  this  state  and  by  other  states  and  foreign  coun- 
tries, ilan.v  of  these  embargoes  and  restrictions  which  applied  to  com- 
modities not  of  animal  origin  were,  in  the  opinion  of  live  stock  sanitary 
experts  of  wide  experience,  unnecessar.v  and  unjustified.  They  were 
brought  about  in  most  instances  by  a  hysterical  fear  that  seemed  to 
sweep  like  a  wave  not  only  over  foreign  markets,  many  western  and 
some  ea.stem  states,  but  throughout  parts  of  this  state  as  weU.  Cali- 
fornia was  therefore  suddenl.v  awakened  from  its  sense  of  security, 
and  its  agricultural  and  other  business  interests  were  made  to  realize 
how  closely  the  general  economic  welfare  of  the  state  is  dependent  upon 
and  interwoven  with  the  work  of  the  regulatory  forces  in  the  control 
and  eradication  of  plant  and  animal  diseases.  The  almost  hysterical 
building  of  the  embargo  wall  against  California  products  began  imme- 
diatel.v  after  the  presence  of  the  foot  and  mouth  disease  bad  been 

•  As  of  May  31,   1S26, 
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definitely  established.  By  good  fortune  the  first  outbreak  was  discovered 
in  February  before  the  state's  great  field  and  fruit  crops  were  ready  for 
marketing,  yet  the  shipment  not  only  of  animals  but  of  all  other 
agi'icultural  products  was  disturbed  and  interfered  with  sufficiently 
to  cause  general  apprehension.  Dra.stie  and  effective  action  had  to  be 
taken  immediately  to  counteract  the  numerous  wild  rumors,  place  the 
full  truth  about  the  situation  before  the  officials  and  the  citizens  of 
adjacent  states,  and  through  the  promulgation  of  the  facts  prevent  a 
complete  blockade  of  California.  To  arrive  at  the  most  efficient  means 
of  spreading  the  truth  a  series  of  conferences  was  held  in  Sacramento 
with  members  of  the  Agricultural  Council  and  other  leading  repre- 
sentatives of  the  agricultural  industry.  These  conferences  appointed 
committees  to  visit  with  the  governors  and  agricultural  officials  of  the 
western  states  in  an  etfoi-t  to  have  the  embargoes  so  modified  that 
while  the.v  would  still  offer  protection  to  the.se  states,  they  would  also 
afford  California  an  opportunity  of  marketing  her  products.  The 
action  culminated  in  a  meeting  of  western  states  agricultural  officials 
in  Salt  Lake  City.  Utah,  April  1,  1924,  at  which  time  uniform  regula- 
tions were  adopted  bv  the  various  states  represented.  The.v  have  since 
been  known  as  the  "Salt  Lake  Conference  Regulations"  and  one  state 
after  another  proceeded  to  adopt  them.  In  brief,  instead  of  prohibiting 
shipments  of  practically  all  agricultural  products,  they  provided  among 
other  things  that  nur.sery  stock,  fruits  and  vegetables  could  be  shipped 
from  approved  areas  when  packed  with  new  paper  or  excelsior  and  when 
accompanied  by  a  certificate  of  the  State  or  Federal  Department  of 
Agriculture  certifying  that  the  shipment  originated  on  premises  free 
from  foot  and  mouth  disease  infection.  These  regulations  also  made 
similar  provisions  for  the  shipments  of  most  field  crops,  excepting  hay 
and  straw,  and  provided  methods  for  the  safe  shipment  of  eggs  and  baby 
chicks.  Tender  the  direction  of  the  chiefs  of  the  Bureau  of  Plant 
Quarantine  and  Pest  Control  and  Bureau  of  Fruit  and  Vegetable 
Standardization  of  this  Department,  immediate  arrangements  were  made 
with  the  fifty  county  horticultural  commissioners  and  their  three  hun- 
dred deputies  to  handle  this  work.  In  this  emergency  the  value  of 
close  cooperation  between  the  state  department  and  the  county  horticul- 
tural commissioners  became  evident.  A  most  thorough  inspection  serv- 
ice was  organized  with  remarkable  speed,  and  the  county  horticultural 
commissioners  assumed  this  extra  burden  without  complaint  and  with 
great  efficienc.v.  "While  the  figures  have  not  been  fully  compiled,  it  is 
estimated  that  close  to  one  million  separate  shipments,  many  of  which 
were  car  lots,  were  certified  imder  these  provisions. 

Federal  Cooperation. 

From  the  beginning  the  state  was  able  to  place  in  the  field  a  trained, 
though  relatively  small,  force  of  veterinarv  inspectors  under  the  super- 
vision of  the  Chief  of  the  Division  of  Animal  Industry,  State  Depart- 
ment of  Agriculture.  Likewise  a  trained  force  of  veterinary  inspectors 
of  the  U.  S.  Bureau  of  Animal  Industrj-,  also  small  in  number,  under 
the  supervision  of  its  inspector  in  charge,  was  thrown  into  the  fight. 
The  cooperation  between  the  state  and  federal  forces  proceeded  satis- 
factorily, but  it  became  vei-.v  evident  to  the  Director  of  Agriculture 
during  April  that  a  much  larger  force  of  trained  veterinarians  was 
needed  than  could  be  had  in  California,  and  even  a  better  organization 
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of  the  forces  and  more  eflPective  results  could  be  obtained  by  unifying 
the  work  under  one  command.  For  these  reasons  recommendations 
were  made  to  the  Governor  that  a  committee  of  representative  California 
citizens  be  sent  to  "Washington,  D.  C.  for  the  purpose  of  requesting  the 
Secretary  of  the  U.  S.  Department  of  Agriculture  to  assume  responsi- 
bility and  charge  of  all  work  in  the  field.  In  making  this  recommenda- 
tion we  were  influenced  by  the  nervous  conditions  existing  in  other 
states  brought  about  by  the  long  jump  of  the  disease  from  Alameda 
into  Merced  County,  and  from  there  into  Los  Angeles  Count.v.  At 
that  time  it  was  impo.ssible  to  account  for  this  extension  of  the  disease 
into  Jlerced  County  and  most  alarming  rumors  became  prevalent  in 
other  states  which  naturally  began  to  fear  that  they  might  be  the  next 
victims  of  the  epizootic.  Such  a  state  of  mind  presaged  a  return  to  the 
drastic  embargo  conditions  experienced  prior  to  the  Salt  Lake  Confer- 
ence, but  with  the  federal  government  in  charge  and  the  issuance  of 
daily  official  bulletins  it  was  felt  that  confidence  would  again  be  restored 
and  California  woTdd  at  least  be  spared  the  resiimption  of  embargoes 
which  might  interfere  with  or  prevent  the  shipping  of  our  principal 
agricultural  crops.  The  late  Secretary  of  Agriculture,  Henry  C, 
Wallace,  and  the  Chief  of  the  U.  S.  Bureau  of  Animal  Industry,  in 
complying  with  this  request,  placed  a  personal  representative  in  charge 
on  April  24,  1924,  and  results  justified  the  step.  Just  as  California 
would  have  greater  confidence  in  the  efi'ectiveness  of  a  federal  than  a 
New  Jersey  state  quarantine  against  the  Japanese  beetle  or  a  Florida 
quarantine  against  the  citrus  canker,  or  a  Texas  quarantine  against  the 
pink  boll  worm,  so  the  officials  of  other  states  became  reassured  concern- 
ing the  etfectiveness  of  the  measures  to  prevent  spread  of  the  infection 
from  California  when  the  federal  department  assumed  responsibility. 
The  psychological  value  alone  justified  the  change.  In  a  short  time  the 
panicln-  feeling  began  to  abate,  and  the  danger  of  a  renewed  blockade 
was  averted.  Immediately  following  the  federal  appointment  the  force 
was  augmented  by  the  assignment  of  some  seventy  additional  United 
States  veterinarians  to  the  work,  and  in  the  several  weeks  prior  to  this 
change  the  state  had  recruited  its  forces  up  to  maximum  strength  by 
emplo.viug  aU  the  practicing  veterinarians  in  California  who  would 
accept  appomtments.  AU  state  inspectors  were  made  collaborating 
federal  inspectors  and  federal  iiispectoi-s  were  commissioned  as  collabor- 
ating state  oflSeers.  Thus  the  ai-rangement,  both  in  the  executive  divi- 
sion and  in  the  field,  became  eminently  satisfactory  and  the  control 
work  proceeded  smoothly  and  efficiently. 

Incidentally  it  may  be  stated  that  in  the  latter  part  of  September, 
1924.  foot  and  mouth  disease  was  discovered  in  Texas.  We  had  realized 
in  California  the  advantages  to  be  obtained  from  unified  command, 
and  being  convinced  that  the  control  of  such  diseases  should  be  more 
of  a  federal  than  a  state  function,  we  gladl.v  responded  to  the  call  from 
the  Governor  of  Texas  for  advice.  In  respon.se  to  prompt  advice  con- 
cerning the  results  of  federal  control  in  California,  he  wired  the  Director 
of  Agriculture,  under  date  of  October  2,  1924.  as  follows:  'I  followed 
the  suggestion  made  by  you  and  the  federal  government  now  has  a 
superintendency  of  controlling  the  foot  and  mouth  disease.  Thanks  to 
you  for  your  suggestion.     Pat^  ]\I.  Xeff.  Governor." 

California  is  now  considered  free  from  foot  and  mouth  disease  infec- 
tion.   The  last  outbreak  in  domestic  animals  occurred  in  ]\Ierced  County, 
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April  5,  1925.  This  was,  however,  a  recurrence  of  the  disease  on  :i 
formerly  infected  farm  due,  no  doubt,  to  some  holdover  virus  not 
reached  in  the  process  of  disinfection.  The  last  outbreak  in  domestic 
animals  on  previously  uninfected  premises  occurred  October  9,  1924. 

The  Disease  in  Deer. 

Since  the  occurrence  of  the  last  outbreak  in  domestic  animals,  our 
efforts  have  been  mainly  directed  to  eradicating-  foot  and  mouth  disease 
in  the  deer  of  the  Stanislaus  National  Forest,  whei-e  it  gained  a  foothold 
a.s  a  sequence  to  the  outbreak  of  this  disease  among  the  range  cattle  in 
that  region.  The  campaign  of  eradication  of  the  disease  among  the 
deer  also  has  been  successfully  completed  as  the  date  when  the  last 
active  case  of  foot  and  mouth  disease  was  found  in  these  wild  animals 
was  June  10,  1925.  This  outbreak  of  foot  and  mouth  disease  in  deer  Ls 
without  precedent  in  the  United  States  and  its  suppression  after 
infecting  these  wild  carriers  has  no  counterpart  in  the  history  of  disease 
eradication.  The  campaign  of  eradication  of  the  disease  among  the 
deer  was  conducted  in  the  Sierra  Nevada  Mountains,  and  the  difiSculties 
caused  by  the  mountainous  territory  were  increased  by  divided  .jurisdic- 
tion. The  area  in  which  the  work  was  carried  on  is  a  national  forest 
under  the  supervision  of  the  Forest  Service  of  the  U.  S.  Department 
of  Agriculture;  part  of  the  campaign  work  had  to  be  done  in  Yosemite 
National  Park,  which  is  under  the  supervision  of  the  National  Parks 
Bureau  of  the  U.  S.  Department  of  the  Interior.  These  two  services, 
in  addition  to  the  combined  regulatory  forces  of  the  U.  S.  Bureau  of 
Animal  Industry,  State  Department  of  Agriculture,  the  State  Fish 
and  Game  Commission,  as  well  as  the  U.  S.  Bureau  of  Biological 
Survey,  made  six  distinct  official  agencies  vitally  interested  in  the 
work.  Under  such  circumstances  full  accord  in  policy  could  not  always 
be  expected.  This  became  very  evident  when  the  woi-k  carried  the 
regulatory  forces  into  Yosemite  National  Park,  for  at  this  time  the 
National  Parks  Bureau  was  not  in  agreement  with  the  policy  adopted. 
It  therefore  became  strikingly  evident  to  the  Director  of  Agriculture 
that  a  neutral  federal  agency,  aoiing  in  the  position  of  a  coordinator, 
was  necessary  to  bring  the  official  functions  together  and  keep  the  work 
running  smoothly.  Accordingly,  the  present  Secretary  of  Agriculture, 
Hon.  W.  11.  Jardine,  was  requested  to  select  such  an  official,  and  in 
compliance  with  this  request  a  member  of  the  Federal  Horticultural 
Board  was  appointed  by  the  secretary  for  the  purpose  mentioned.  This 
appointment  was  a  sound  one,  for  this  representative  succeeded  in 
loordinating  the  various  official  functions  and  he  adjusted  other  diffi- 
I'ulties  in  a  skillful  manner.  Among  the  latter  was  some  organized 
local  opposition  to  this  work  which,  although  comparatively  small, 
became  sufficiently  active  on  several  occasions  to  require  the  arrest  of 
offenders  who  deliberately  violated  the  regulations.  Meeting  such 
offenses  with  any  less  vigorous  official  action  would  have  lowered  the 
morale  of  the  field  forces,  resulting  in  injury  to  the  w'ork  in  general. 

Origin. 

While  nothing  definite  has  been  uncovered  by  which  it  could  be 
determined  how  the  disea.se  gained  entrance  into  California,  we  feel 
confident  that  it  has  been  traced  back  to  the  first  infected  herd,  but  the 
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irianner  of  its  origin  in  this  liei'd,  while  pointing  suspiciously  to  the 
l^eding  of  contaminated  garbage  obtained  from  a  vessel  of  the  United 
States  Nav.y,  is  still  undetermined.  This  is  indeed  unfortunate,  for 
w  ith  the  possil)iIity  that  the  same  portal  of  entry  is  still  open,  there  is 
il:inger  of  future  introductions  of  this  disease  which  is  so  prevalent 
and  permanently  established  in  many  sections  of  the  world.  Orders 
issued  by  the  Navy  to  destroy  garbage  on  vessels  arriving  from  foreign 
ports  should  have  the  effect  of  at  least  closing  this  possible  avenue. 

Summary. 

In  considering  conditions  which  prevailed  when  the  epidemic 
appeared  in  California,  we  find  that  the  following  items  of  unprepared- 
ness  greatl.y  hampered  operations  toward  eradication : 

1.  Specific  legal  authority  to  destroy  exposed  animals  was  lacking. 

2.  Provision  for  indemnifying  pei-sons  whose  animals  and  property 
were  destroyed  in  the  course  of  the  campaig-n  was  also  lacking. 

3.  The  broad  cjuarantine  powers  necessary  to  circumscribe  such  a 
highly  infectious  disease  were  absent,  although,  under  stress  of  circum- 
stances, thej'  were  iLsed  with  the  sanction  of  public  opinion. 

4.  There  was  no  legal  way  to  prevent  the  multiplicity  of  county 
quarantines  that  prevented  unity  of  action  and  cau.sed  considerable 
loss  to  producers,  shippers  and  others. 

Corrective  Legislation. 

Bearing  in  mind  these  severe  lessou-S,  remedial  legislation  was  asked 
for  and  obtained  during  the  forty-sixth  session  of  the  legislature.  The 
most  important  changes  made  are  the  following: 

1.  The  general  animal  disease  control  act  was  amended  to  give  the 
Dii-ector  of  Agriculture  the  necessary  legal  power  to  cope  with  out- 
breaks of  foreign  destructive  infectious  diseases  of  animals  should  any 
of  them  again  find  a  foothold  in  California.  The  Director  is  now 
legally  authorized  to  .slaughter  animals  which  have  been  exposed  to 
such  diseases  as  to  make  them  potential  dangerous  di-sease  carriers. 

2.  Quarantine  powers  vested  in  the  office  of  the  Director  of  Agricul- 
ture have  been  strengthened  and  broadened. 

3.  Means  are  provided  for  appraising  animals  before  slaughter  and 
for  legal  payment  when  shared  equally  by  the  federal  government. 

4.  A  new  law  was  enacted  which  is  intended  to  prevent  a  repetition 
of  the  multiplicity  of  unnecessary  county  quarantines  that  caused  much 
trouble  and  damage  during  the  recent  epidemic.  This  law  will  prevent 
one  political  subdivision  within  the  state  from  placing  quarantines 
against  another  subdivision  because  of  animal  or  plant  diseases  or  pests, 
without  the  sanction  of  the  Director  of  Agriculture. 

Uniformity  of  Interstate  Quarantines. 

An  outstanding  weakness  which  became  apparent  in  the  early  stages 
of  the  epizootic  was  the  lack  of  uniformity  in  the  live  stock  quarantine 
systems  of  the  various  states  evidenced  by  their  desire  to  act  singly 
rather  than  in  accord  with  themselves  and  the  federal  government.  As 
mentioned  elsewhere  in  this  report,  this  lack  of  uniformity,  particularly 
during  the  early  stages  of  the  outbreak  when  the  excitement  was  at  its 
height,   proved   unnecessarily  vexatious   and   costly   to   producers   and 
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shippers.  This  is  a  condition  that  should  be  remedied  at  the  earliest 
possible  moment  so  that  in  case  of  another  sueh  epizootic  in  California 
or  elsewhere  some  uniform  quarantine  aetiou.  free  from  unnecessary 
hardships,  may  be  followed  by  the  varioas  states  under  the  leadership 
of  the  federal  government. 

As  a  constructive  remedy  for  the  situation  which  has  existed  and 
which  still  exists,  I  submit  that  the  Secretary  of  the  U.  S.  Department 
of  Agriculture  should  appoint  as  collaborators  of  the  federal  govern- 
ment the  officials  in  each  state  having  charge  of  the  enforcement  of 
regulatory  acts  including  f[uarantine,  and  that  a  meeting  of  these 
officials  should  be  held  at  lea.st  once  each  year  in  Washington  on  the 
caU  of  the  Secretary  of  Agriculture.  This  would  provide  for  a  clearing 
house  of  ideas  and  would  also  provide  for  uniformity  in  the  promulga- 
tion and  enforcement  of  regulatory  acts.  This  proposal  was  favorablj' 
recommended  to  the  President  by  the  Pi-e.sident 's  Agricultural  Con- 
ference and  has  been  endorsed  by  such  national  organizations  as  the 
American  National  Livestock  Association,  National  Wool  Growers' 
Association.  National  A.ssociation  of  Agricultural  Commissioners,  the 
National  Grange,  and  others.  The  advantage  and  wisdom  of  contacts 
such  as  this  plan  would  provide  have  been  demonstrated  through  the 
acti^vities  of  the  Western  Plant  Quarantine  Board.  This  is  an  organ- 
ization of  the  plant  quarantine  officers  of  the  eleven  wastern  states, 
British  Columbia.  Hawaii  and  the  northern  district  of  Lower  California, 
which  was  formed  by  the  writer  at  the  Fruit  Growers'  Convention  at 
Riverside  in  1919. 

A  further  step  in  this  direction  has  been  taken  in  the  matter  of 
plant  quarantine  through  the  formation  of  regional  boards,  similar  to 
the  Western  Plant  Quarantine  Board,  in  other  sections  of  the  country 
and  the  creation  of  the  National  Plant  Conference  Board  which  is  made 
up  of  t WO' members  from  each  of  the  four  Regional  Plant  Quarantine 
boards.  These  boards  are  all  working  in  the  closest  harmony  with  the 
U.  S.  Department  of  Agriculture  and  there  is  gradually  being  created 
a  spirit  of  agreement  in  the  promulgation  and  enforcement  of  plant 
quarantines.  This  movement  has  been  stimidated  by  the  recent  amend- 
ment to  the  Plant  Quarantine  Act  which  provides  that  until  the  Secre- 
tary of  Agriculture  has  acted  with  respect  to  a  specifie  insect  pest  or 
plant  disea.se.  the  states  have  full  freedom  of  action.  Once  the  secre- 
tary has  acted,  however,  the  states  are  inhibited  from  taking  action  on 
the  particular  pest  acted  on  by  the  secretary  in  so  far  as  interstate 
movement  is  concerned,  this  of  itself  preventing  unwise  and  hysterical 
action  by  individual  states  when  a  state  is  unfortunately  visited  by 
some  serious  new  pest.  This  same  condition  should  be  brought  about 
in  animal  quarantines  and  in  all  other  regulatory  work  of  an  agricul- 
tural nature. 

In  the  report  to  be  issued  later  I  have  embodied  additional  recom- 
mendations which  I  hope  will  take  form  at  the  earliest  possible  time, 
but  meanwhile  we  mast  remember  that  a  successful  campaign  against 
any  of  these  animal  plagues  depends  upon  the  maintenance  of  efficient 
forces  of  trained  men  in  the  divisions  of  the  Department  of  Agriculture 
— men  appointed  upon  the  basis  of  merit  only. 

I  can  not  refrain  from  acknowledging  the  strong  support  and  coopera- 
tion the  Department  received  from  the  Governor,  State  Controller, 
State  Board  of  Control,  other  state  officials,  Agricultural  Legislative 
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Committee,  University  of  California,  California  Development  Associa- 
tion, California  Dairy  Council,  farm  organizations,  Los  Angeles  cham- 
ber of  commerce,  and  others — a  list  so  long  that  for  lack  of  space  all 
those  who  helped  materially  can  not  be  enumerated  here.  Without  this 
support  it  is  questionable  if  the  fight  would  have  been  concluded  so 
speedily  and  thoroughly.    But  after  all,  the  major  merit  of  accomplish- 


FiG.  3. — Rounded  up  for  inspection. 

ment  belongs  to  the  men  in  the  field,  both  federal  and  state,  and  to  the 
men  and  women  at  headquarters,  to  whom  all  accord  a  principal  share 
of  the  success  of  this  unusual  campaign.  For  many  months  work 
proceeded  day  and  night,  without  pause,  no  rest  or  holidays;  and  to 
them  I  take  this  opportunity  of  expressing  my  sincere  appreciation 
for  their  self-sacrificing  services  to  California  and  the  nation. 
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BUREAU  OF  PLANT  QUARANTINE  AND  PEST 
CONTROL. 

By  W.  C.  Jacobsen,  Chief. 

During  1925  the  work  of  the  Bureau  of  Plant  Quarantine  and  Pest 
Control  advanced  to  a  new  high  level,  taking  into  consideration  the 
demand.s  made  upon  the  time  of  the  personnel  and  the  duties  they  were 
called  upon  to  perform.  Splendid  interrelationships  between  the  many 
functions  of  the  bureau  continued  to  be  maintained  and  harmonious 
cooperation  has  prevailed. 

As  anticipated,  there  has  been  an  appreciable  increase  in  plant  quar- 
antine inspection,  due  to  a  greater  volume  of  maritime  shipping  and  an 
increase  in  the  movement  of  vehicular  traffic  through  the  border  quaran- 
tine stations,  the  most  striking  increase  being  in  the  number  of  auto- 
mobiles inspected  at  the  border  stations;  namely,  about  125,000  as 
compared  with  about  88,000  last  year.  The  pressure  at  the  maritime 
ports  occasioned  by  the  ever-increasing  passenger  lists  of  Hawaiian 
ve.ssels  has  been  offset,  to  some  degree,  by  more  permanent  arrangement 
for  additional  help.  In  southern  California  we  have  been  accorded  the 
privilege  of  calling  upon  the  horticultural  commissioners  and  their 
inspectors,  to  a  greater  degree  than  in  the  past,  for  assistance  at  San 
Pedro,  and  we  have  utilized  members  of  the  State  Department  of 
Agriculture  for  similar  assistance  at  San  Francisco. 

A  factor  which  has  been  of  considerable  assistance  in  the  enforcement 
of  plant  quarantines  at  the  ports  has  been  the  issuance  of  Naval  Order 
No.  147  by  the  Secretary  of  the  Navy.  This  naval  order  has  been 
responsible  for  a  cooperation  in  the  inspection  of  naval  vessels  hitherto 
not  received.  Better  facilities  at  the  ports  of  San  Francisco  and  San 
Pedro  to  take  care  of  the  plant  products  in  trade  channels  which  are 
subject  to  inspection  or  treatment  at  these  ports  of  arrival  would  be  of 
further  aid.  Modern,  up-to-date  plant  quarantine  inspection  stations 
equipped  with  fumigation  houses,  vacuum  fumigators  and  incinerators 
would  assist  in  more  rapid  disposition  of  inspection  work. 

With  the  finding  of  alfalfa  weevil  in  a  more  extensive  area  within 
the  State  of  California,  additional  problems  necessarily  arise  calling 
for  the  extension  of  the  border  inspection  stations  and  for  demonstra- 
tions and  help  in  the  control  of  a  new  pest.  The  pressure  of  additional 
work  at  the  border  stations  has,  in  a  measure,  been  alleviated  by  the 
employment  of  additional  in-spectors  at  these  points. 

Progress  in  vacuum  fumigation  has  gone  forth  at  a  normal  rate,  new 
developments  continuing  to  make  this  mode  of  treatment  more  practical 
and  of  greater  commercial  value.  The  office  in  charge  of  this  type  of 
work  has  been  called  upon  to  extend  its  activities  into  similar  fields, 
particularly  as  a  result  of  the  action  of  the  Federal  Horticultural  Board 
in  placing  cei'tain  foreign  bulbs  on  the  special  permit  entry  basis.  Such 
action  was  taken  on  account  of  certain  bulb  pests,  some  of  which  are 
found  in  California,  and  has  necessitated  the  close  cooperation  of  the 
pathologist,  the  superintendent  of  nursery  service,  and  the  entomologist 
in  charge  of  special  treatments  to  devise  equipment  which  would  be 
satisfactory  for  the  control  of  these  pests.  It  has  been  necessary  to 
augment  the  information  on  treating  bulbs  by  vacuum  fumigation  and  to 
devise  proper  dipping  vats  in  order  to  give  hot  water  treatment  on 
account  of  nematode. 
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Tlie  legislature  of  1925  passed  an  act  pertaining  to  the  treatment  of 
picking  boxes  and  orchard  appliances,  which,  in  turn,  has  necessitated 
the  development  of  procedures  in  pest  control  that  would  adequately 
cope  with  the  problems  this  act  has  been  designed  to  simplify. 

New  spray  materials  are  constantly  appearing  on  the  market;  some 
are  of  considerable  value,  others  are  not  so  good.  The  entomological 
and  pathological  sections  have  arranged  with  the  Division  of  Chemistry 
for  cooperative  action  to  try  out  these  spray  materials  to  learn  of  their 
efficacy  in  the  control  of  insect  pests  and  plant  diseases,  and  also  to 
determine  whether  or  not  there  is  any  appreciable  in.jury  to  foliage  or 
a  lasting  deleterious  effect  to  the  fruit  produced  upon  the  sprayed  trees. 
A  number  of  new  sprays  have  been  developed  because  of  the  special 
attention  accorded  to  red  spider,  a  pest  which  has  caused  increasing 
damage  from  year  to  year,  and  it  is  anticipated  that  some  of  the  sprays 
recently  developed,  or  which  may  be  developed,  will  adequately  serve  to 
cheek  the  damage  this  pest  has  caused. 

An  additional  assistant  has  been  added  to  the  entomological  staff 
who  has  provided  needed  help  along  the  line  of  pest  surveys  and  field 
control  information.  A  temporary  assi-stant  has  also  been  added  in  the 
field  inspection  of  narcissus  bulbs. 

In  the  plant  pathological  work  the  effects  of  educational  work  among 
county  horticultural  commissioners  have  been  noted,  better  results 
apparently  being  obtained  in  the  control  of  plant  diseases  and  an  earlier 
recognition  on  the  part  of  the  county  men  of  certain  of  the  more  serious 
diseases  at  a  time  when  effective  control  practices  could  be  used. 
Requests  for  assistance  by  the  pathological  service  have  materially 
increased  to  a  point  where  at  the  present  time  the  force  is  not  fully 
adequate. 

There  has  been  a  very  marked  increase  in  weed  control  activities; 
jjuncture  vine  work  alone  has  taken  a  large  portion  of  the  time  of  the 
superintendent  of  weed  control.  A  continuation  of  the  polic.y  of  the 
Department  in  exterminating  the  infestations  of  newly  found  weeds 
has  continued  and  intensive  work  upon  some  of  the  more  widespread 
noxious  weeds  has  been  carried  on.  Puncture  vine  has  engaged  the 
attention  of  the  county  horticultural  commissioners  and  the  State 
Department  of  Agriculture  to  a  far  greater  extent  than  ever  before,  and 
it  is  expected  that  in  the  ensuing  year  much  of  the  spread  of  puncture 
vine  will  be  eliminated.  A  manifest  public  interest  has  aided  the  depart- 
ment materially  in  pressing  a  campaign  for  the  suppression  of  this 
serious  weed. 

Rodent  control  activities  liave  continued  in  much  the  same  manner 
as  during  the  past,  consistent  and  concerted  effort  on  the  part  of  many 
of  the  count.v  horticultural  commissioners  revealing  conclusive  results 
at  the  end  of  each  season.  There  is,  however,  much  yet  to  be  accom- 
i^lished,  largely  due  to  the  spasmodic  efforts  which  are  made  necessary 
in  the  various  counties  because  of  lack  of  funds  at  the  favorable  seasons 
of  the  year.  In  certain  counties  where  it  has  become  eiistomary  for 
STOwers  to  advise  horticultural  commissioners  of  ground  squirrel 
infestations  and  where  it  has  become  rather  the  rule  that  it  is  not  good 
community  spirit  to  tolerate  the  presence  of  these  rodents,  public 
opinion  has  etfectively  assisted  the  county  men  in  their  rodent  control 
campaigns. 
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Special  work  was  done  in  Los  Angeles  County  by  the  horticultural 
commissioner  to  affect  an  eradication  on  certain  areas  in  the  vicinity 
of  the  metropolitan  area  on  account  of  bubonic  plague  infection  which 
had  occurred  there.  Some  real  problems  in  rodent  control  extei-mina- 
tion  were  encountered  and  it  is  interesting  to  note  that  actual  eradica- 
tion was  accomplished  in  some  of  the  areas. 

There  was  a  change  of  leadership  in  the  Nursery  Inspection  Service, 
made  necessary  by  the  i-esignation  of  R.  D.  Ilartman.  The  work  of 
this  branch  will  be  carried  on  along  the  same  lines  as  previously  antici- 
pated, special  emphasis  being  laid  upon  the  control  of  insect  pests  and 
plant  diseases  which  commonly  affect  nursery  stock,  such  control  work 
to  be  conducted  at  the  nurseries  l)y  the  owners.  With  consistent  prac- 
tice of  clean-i;p  methods,  some  of  the  work  now  made  necessary  at 
destination  by  the  inspection  for  insect  pests  and  plant  diseases  will  be 
eliminated. 

There  has  been  a  continued  expansion  in  the  case  of  predatory  animal 
control  work  which,  being  carried  on  cooperatively  by  the  Bureau  of 
Plant  Quarantine  and  Pest  Control,  the  U.  S.  Bureau  of  Biological 
Survey  Snd  the  various  counties,  has  made  appreciable  inroads  into 
the  coyotes  that  have  been  causing  losses  to  live  stock.  Special  attacks 
were  made  upon  notoriously  dastructive  individual  coyotes  with  the 
result  that  some  of  these  were  either  captured  or  poisoned  with  the 
cessation  of  losses  in  the  immediate  vicinity.  Very  favorable  reports 
were  received  from  some  sections,  indicating  that  sheep  raising  is  now 
a  profitable  industry,  where,  previously,  it  could  not  be  followed  at  all 
because  of  the  predatory  animal  depredations.  The  staff  engaged  in 
predatory  animal  control  extended  its  cooperation  to  the  eradication 
of  deer  in  the  area  under  ciuarantine  because  of  foot  and  mouth  disease. 
Toward  the  end  of  the  year  this  work  materially  lightened. 

The  viticulturist  carried  on  some  special  investigations  under  a 
special  allocation  of  funds  to  determine  the  effects  of  the  drought  of 
the  previous  year  and  of  the  insect  phylloxera  on  the  1925  grape  crop. 
"Weather  conditions  during  the  season  were  particularly  noted  and  the 
bearing  that  they  had  vipon  the  fruiting  of  the  vines,  as  well  as  the 
cjualitj'  of  grapes.  This  work  was  carried  on  in  connection  with  a  survey 
to  determine  what  the  approximate  car  lot  movement  of  grapes  for  the 
season  would  be  and  to  advise  those  seeking  information  as  to  the  nature 
of  the  grape  crop  generally. 

Exhibits  were  made  at  the  State  Fair  and  some  of  the  county  fairs 
in  conjunction  with  the  general  activities  of  the  State  Department  of 
Agriculture.  The  assi.stant  entomologist  attached  to  the  office  of  special 
regulatory  entomology  has  devoted  a  considerable  portion  of  his  time 
to  the  exhibit  work  in  cooperation  with  the  technical  a.ssistant  of  the 
Department.  His  activities  extended  to  assisting  all  of  the  various 
bureaus  and  divisions  of  the  whole  Department,  and  it  was  found  by 
devoting  special  and  certain  time  to  this  feature  that  satisfactory 
results  could  be  obtained. 

Cooperative  work  with  the  office  of  blister  rust  of  the  U.  S.  Depart- 
ment of  Agriculture  and  the  State  Board  of  Forestry  was  continued  to 
eliminate  plantings  of  black  currants  in  the  northern  part  of  the  state. 
The  anticipated  spread  of  white  pine  blister  rust  in  the  northwest 
gradually  continued  southward  and  during  the  season  many  plantings 
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of  black  currant,  the  intermediate  host  of  white  pine  blister  rust,  were 
destroyed.  During  the  year  there  were  225  plantings,  entailing  a  total 
of  1415  separate  plants,  eradicated.  There  are  a  few  minor  holdings 
yet  to  be  cleaned  up  in  tliis  same  area.  Roughly,  the  territory  covered 
is  the  northern  third  of  California.  For  the  years  1924  and  1925  this 
brings  the  total  of  plantings  eradicated  to  491,  Mith  a  total  number  of 
3118  individual  plants. 

The  work  of  blister  rust  control,  in  addition  to  the  actual  removal  of 
the  bushes,  entailed  inspection  of  nurseries,  and  it  is  believed  at  this 
time  that  all  black  currants  have  been  removed  from  California  nur- 
series. The  nurserymen  responded  very  favoi'abl.y  when  the.y  were  fully 
informed  as  to  the  necessity  for  preventing  the  introduction  of  white 
pine  blister  rust,  which  in  itself  would  menace  particularly  the  sugar 
pine  timber  crop  of  the  state. 

Careful  scouting  wa'?  conducted  to  determine  the  possibility  of  blister 
rust  having  been  actually  introduced  into  the  state,  but  at  no  time 
were  there  any  indications  that  it  had  as  yet  reached  our  borders. 
Educational  work  in  conjunction  with  the  necessity  for  blister  rust 
control  was  carried  on.  It  is  planned  during  the  following  season  to 
extend  the  work  to  an  area  south  of  the  region  now  covered. 

Examinations  for  county  horticultural  commissioners  and  inspectors 
were  taken  care  of  during  the  year.  Inspectors'  examinations  were 
held  more  frequentl.v  than  anticipated,  but,  due  to  a  considerable  turn- 
over, eligible  lists  were  depleted,  necessitating  additional  examinations. 
The  quality  of  the  candidates  for  inspectors'  examinations  shows 
marked  improvement  over  those  who  came  up  for  test  last  .year,  and 
there  is  ample  evidence  that  the  value  of  the  examination  in  standardiz- 
ing the  timber  serving  as  horticultural  inspectors  has  been  great. 


PLANT   QUARANTINE   INSPECTION   SERVICE.- 

MARITIME    INSPECTION. 

Probably  the  most  important  function  of  the  plant  quarantine  service 
is  the  inspection  of  vessels  arriving  at  California  ports  from  foreign 
countries  and  other  states.  This  inspection  extends  to  examination  of 
all  plants  and  plant  products,  including  fruits  and  vegetables,  carried 
as  cargo,  in  ship's  stores,  or  in  the  possession  of  passengers  or  crew. 
Examination  of  the  baggage  of  passengers  from  foreign  countries  is 
carried  on  by  the  plant  ciuarantine  inspectors  in  conjunction  with 
United  States  customs  officers.  However,  tlie  domestic  coastwise  status 
of  vessels  from  the  Hawaiian  Islands  exempts  them  from  United  States 
customs  inspection  and  consecjuently  the  examination  of  all  passengers' 
baggage  on  vessels  from  that  territory  is  carried  on  solely  by  the  state 
plant  quarantine  inspectors  acting  as  collaborators  of  the  Federal 
Horticultural  Board.  Due  to  the  presence  of  the  Mediterranean  fruit 
fl.y  and  the  melon  fly  in  Hawaii,  this  baggage  in.spection  represents  one 
of  the  most  important  phases  of  maritime  inspection.  There  are  regular 
passenger  vessel  sailings  between  Hawaii  and  the  ports  of  San  Francisco 
and  Los  Angeles,  with  an  occasional  sailing  to  San  Diego.  These  vessels 
frequently  carry  as  high  as  four  hundred  passengers,  and  in  the  case 

*  By  A.  C.  Fleury,  Supervising  Quarantine  Officer,  Sacramento. 
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of  large  lists  our  regular  force  of  port  inspectors  is  not  snflScient  to 
handle  the  situation.  This  has  made  it  frequently  necessary  to  secure 
assistance  from  the  various  horticultural  commissioners  and  from  em- 
ployees in  this  and  other  bureaus  of  the  Department.  The  horticultural 
commissioners  of  Los  Angeles.  Orange  and  Ventura  counties  have 
cooperated  by  assigning  inspectors  under  their  jurisdiction  to  assist  in 
the  Hawaiian  baggage  inspection  at  San  Pedro,  where  only  sis  regular 
state  inspectors  are  maintained  and  where  frequently  thirty-five  or 
more  are  required  to  efficiently  inspect  one  of  these  large  vessels. 
Similar  cooperation  has  been  frequently  given  by  the  horticultural 
commissioner  of  San  Diego  County  in  the  ease  of  vessels  arriving  at 
San  Diego.  The  following  chart  will  show  a  material  increase  in  ship 
arrivals,  together  with  a  consequent  increase  in  passengers  and  in  the 
number  of  parcels  and  shipments  of  plant  products  inspected: 

Maritime  Inspection — All  California  Ports. 

Steamship  and  baggage  inspection —  192i  1925 

Vessels  inspected R.-tSO  6.S06 

Passengers    .52.1.55  56.651 

Horticultural  imports — 

Parcels  fumigated  or  otherwise  treated !>4.4S4  112.111 

Shipments   refused  admittance 1.47S  1.S3S 

Contraband  shipments  2.SST  1.S7T 

TotaJ  parcels  horticultural  imports 4.269.2.32  5,570,695 

Total  shipments  horticultural  imports 42.706  49,733 

One  noticeable  feature  as  shown  by  this  chart  is  the  decrease  in  the 
number  of  interceptions  of  contraband  plant  products  during  the  year 
1925.  as  compared  with  1924.  This  is  undoubtedly  the  direct  result  of 
the  hearty  cooperation  received  by  the  plant  quarantine  sei-viee  from 
the  various  operators  of  vessels  entering  California  ports,  in  requiring 
strict  compliance  with  the  plant  quarantine  regulations  on  the  part  of 
ship  employees  and  passengers.  !5Iany  important  interceptions  of  seri- 
ous pests  were  made  during  the  year  at  all  ports.  Among  the  more 
outstanding  were  a  number  of  interceptions  of  live  larvae  of  both  the 
^lediterranean  fruit  fly  and  melon  fly  in  fruits  and  vegetables  from 
Hawaii :  gypsy  moth  egg  mass  on  logs  and  on  plants  from  Japan :  egg 
mass  of  Leopard  on  marble  from  Italy :  European  earwig  in  bulbs  from 
Holland :  a  serious  nut  tortrix  in  chestnuts  from  Italy :  cherry  fruit  fly 
in  cherries  from  Oregon:  and  various  serious  scale  insects,  termites, 
borers,  warehouse  pests,  etc..  from  all  parts  of  the  world,  many  of 
which  are  not  established  in  California. 

Naval  vessels. 

Naval  vessels  present  the  same  menace  as  any  other  ship,  since  there 
can  be  readily  carried  on  such  vessels  from  foreign  countries  plants, 
fruits,  etc.,  infested  with  serious  pests  in  violation  of  the  quarantine 
regulations.  By  reason  of  the  ambiguous  wording  of  a  naval  order, 
which  was  intended  to  give  Department  of  Agriculture  inspectors  fuU 
authority  for  the  examination  of  naval  vessels  and  an  opportiuiity  to 
pass  upon  any  plant  products  carried  by  them,  frequent  violations  of 
the  plant  quarantine  regulations  were  encountered  and  very  little 
cooperation   from  commanders   of  naval  vessels  was  received.     This 
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condition  was  particularly  evident  during  the  spring  of  1925  upon  the 
return  of  a  small  part  of  the  Pacific  fleet  from  Hawaii,  such  serious 
pests  as  the  ^Mediterranean  fruit  fly  constantly  being  intercepted  on 
these  vessels.  With  the  greater  part  of  the  fleet  due  to  return  to  Cali- 
fornia ports  from  Australia  via  Hawaii  during  the  early  summer,  the 
situation  a.ssumed  a  serious  a.speet.  An  appeal  by  this,  bureau  to  the 
commandants  of  the  Eleventh  and  Twelfth  Naval  Districts  resulted  in 
securing  their  cooperation,  but.  as  their  authoi-ity  was  limited,  no  out- 
standing improvement  could  be  effected,  and  the  Director  of  Agriculture 
finally  appealed  directly  to  the  Secretary  of  the  Xavy.  As  a  result  of 
this  appeal,  a  very  comprehensive  and  clear  naval  order,  known  as 
General  Order  No.  147  and  set  forth  below,  was  issued  by  the  Honorable 
Secretary  of  the  Na-v'j',  Curtis  D.  Wilbur : 

General  Order  ) 
No.  147.       j 

IMPORTATION  OF  FRUITS,  VEGETABLES  AND  PLANTS  INTO  UNITED  STATES. 

1.  General  Order  No.  90  is  hereby  canceled  and  the  following  substituted  therefor: 

2.  The  entry  into  the  United  States  of  certain  foreign-grown  fruits,  vegetables, 
plants  and  plant  products  is  controlled  by  quarantine  or  other  restrictive  orders 
issued  by  the  United  States  Department  of  Asrriculture  to  reduce  or  eliminate  the 
danger  of  introducing  insect  pests  and  plant  diseases  into  this  country. 

3.  Importation  in  this  case  is  construed  as  bringing  into  the  waters  of  the  United 
States,  whether  actually  landed  or  not,  and  applies  to  small  quantities  as  well  as 
large,  even  to  one  fruit  or  vegetable. 

4.  In  order  that  the  regulations  of  the  Department  of  Agriculture  ma.y  be  fully 
complied  with  and  no  prohibited  or  infested  articles  brought  into  the  United  States 
on  board  naval  vessels,  it  is  directed  that  the  commanding  officer  of  a  naval  vessel  or 
vessels  arriving  at  a  United  States  port  from  a  port  outside  of  the  continental  limits 
of  the  United  States  (Hawaii  and  Porto  Rico  particularly)  : 

(a)  Communicate  without  delay  with  the  commandant  of  naval  district  (by 
radio,  if  possible,  before  entering  the  waters  of  the  United  States)  regarding  the 
regulations  governing  the  importation  of  these  items  and  insure  that  no  prohibited 
fruits  or  vegetables  are  on  board ; 

(b)  Then  report  to  the  commandant  of  naval  district  (by  radio,  if  possible, 
before  entering  the  waters  of  the  United  States)  what  remaining  fruits  and  vegeta- 
bles taken  in  foreign  ports  are  on  board ; 

(c)  Afford  the  facilities  for  and  permit  of  a  thorough  examination  of  the  ship 
by  inspectors  of  the  Department  of  Agriculture  who  may  come  aboard  to  determine 
whether  infestation  exists  on  the  ship,  and  carry  out  directions  of  such  inspectors  as 
to  disposition  of  contraband  or  infested  articles. 

5.  Commandants  of  naval  districts  will  keep  themselves  informed  of  the  regula- 
tions and  procedure  of  the  Department  of  Agriculture  relative  to  the  subject  matter 
and  cooperate  to  carry  out  the  provisions  of  this  order. 

Curtis  D.  Wixboe, 
Secretary  of  the  Navy. 

This  order  gives  full  authority  for  the  inspection  of  naval  vessels  and 
requires  absolute  compliance  by  the  naval  personnel  with  the  quarantine 
regulations.  Upon  arrival  of  the  fleet  during  the  latter  part  of  Sep- 
tember, the  effect  of  this  order  was  apparent  in  the  full  cooperation 
extended  quarantine  inspectors  by  the  commanders  of  naval  vessels  and 
by  the  comparatively  few  violations  noted^  What  might  have  been  a 
serious  situation  was  thus  fully  avoided. 


Due  mainly  to  the  increased  production  of  oil  in  the  Ventura  fields, 
oil  tankers  from  Hawaii  and  ilexico  began  to  arrive  during  the  year 
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at  that  port.  At  the  request  of  this  Department,  the  state  quarantine 
guardian  of  Ventura  County  was  given  federal  quarantine  authority 
for  the  inspection  of  such  vessels,  and  the  interception  of  fruit  fly  hosts 
on  tanl^ers  from-  Hawaii  ha.s  demonstrated  the  necessity  for  inspection 
at  this  port,  which  is  located  in  the  heart  of  a  large  deciduous  and  citrus 
fruit  growing  region. 

BORDER    INSPECTION. 

Border  inspection  of  automobile  traffic  from  the  alfalfa  weevil 
infested  territories  of  Nevada  and  California  into  other  sections  of 
this  state,  and  over  the  main  highways  leading  from  the  southern  states 
into  the  cotton  and  citrus  growing  sections  of  California,  was  main- 
tained as  in  the  pa.st.  The  finding  of  the  alfalfa  weevil  in  the  extreme 
southern  portion  of  Lassen  County  and  in  the  western  portion  of  Plumas 
County  in  the  spring  of  1925  resulted  in  a  quarantine  being  placed 
against  part  of  Lassen  County  and  the  entire  counties  of  Plumas  and 
Sierra,  embargoing  the  movement  of  all  hay  and  restricting  the  move- 
ment of  other  commodities  whicli  might  carry  that  insect.  This  infes- 
tation was  undoubtedly  due  to  natural  flight  of  the  weevil  from  the 
infested  sections  of  Nevada,  and  its  presence  in  those  counties  necessi- 
tated the  movement  of  the  northern  border  quarantine  stations  to  points 
west  of  the  infested  area,  as  well  as  the  installation  of  one  additional 
station.  During  the  year  1925  there  were  inspected  125,542  automobiles 
at  the  fourteen  border  stations  maintained  that  year,  as  against  88.671 
automobiles  inspected  during  1924.  As  a  matter  of  scientific  record 
and  to  illustrate  the  place  the  automoliile  occupies  as  a  factor  in  the 
long  distance  spread  of  insects,  there  follows  a  list  of  the  insects  inter- 
cepted at  all  the  border  stations  during  1925  in  automobiles  and  in 
camping  equipment  carried  in  such  automobiles,  systematically  grouped 
in  so  far  as  identification  was  possible  : 

CRUST  iCE\                                                                                                    Xiimber  Number 

specimens  autos  from 

Oniscid<"P                                                                                                  intercepted  which  taken 

Porcrlliii    .sp.    I  1 

CHILOPODA 

Scolopendridie    ( '!) 

Centipede  (uiidet.)   _, -       3  1 

ARACHNIDA 
Buthidae 

Scorpion    5  5 

Family    (?) 

Solpusid 4  4 

Clieliferida' 

Pseudoscorpion   1  1 

Family   (?) 

Harvestmau     3  3 

Isodidae 

Dermacentor   sp.    3  o 

HEXAPODA 
Thysanura 

Machilida> 

Machilid    (undet.)    1  1 

CoUembola 

Family    (  ?) 

Springtail   (undet.)   1  1 
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Nuviher         'Number 
Orthoptera  specimens      autos  from 

Blattidac  intercepted    which  taken 

Pcriplaiutn   sp.   1  1 

Neuroptci'a 

Chrysopkla- 

Chrysopid  larva 1  1 

Jlyrmeleonidfe 

Ant  lion   larvae 2  2 

I'jpcoptera 

I'erlida* 

Perla   sp.    1  ^ 

Hemiptera 

Hemipterous  n.vmph 

(Several  species)    11  9 

Xotonectida? 

Xotonectid    (undet.)    1  1 

Cydnida> 

Cydnid    (undet.)    2  2 

rentatomidae 

Pentatomid    (undet.)    1  1 

Chlorochroa    congriia    1  1 

Coreidje 

Coreid   (undet.)    1  1 

Cnrizus    sp.     1  l 

AradidsE 

Aradiis   sp.    11  ' 

Aradiis    liii/iibris    6  -5 

LygEeidie 

fji/i/wus     Valmii     1  1 

Lj/gcBus    recUvatus    1  1 

Ni/siiis  ericw 7  4 

(Icocoris   sp.   16  11 

Neididse 

Stilt    Bug    (undet.)    4  4 

Reduviidte 

Reduviid    (undet.)    3  3 

Tiintonw    pintracta    1  1 

I'imicidtB 

Ciincj:    Icctiilariiix    •")4  3 

Mirida> 

.Mirid     (undet.)      10  6 

l.uun.    sp.    2  1 

/,//</».«    pidteiisis    19  S> 

Menibrarida- 

>Ieml)raeid     (undet.)     --        2  2 

Cicadellidae 

Cicailellid     (undet.)     3  3 

CoccidsB 

Chrysomplialus   aurantii    1  1 

Lepidosaphcs    beckii    1  1 

Coleoptera 

Coleoptera     (undet.)     42  IS 

CarabidiE 

Carabids    (undet.)    3  3 

Calosoina   sp.    1  1 

ISnitbedinm  sp. 2  2 

Ptcrostichus    sp.    3  3 

Amnra    sp.    10  S 

Calathus  sp. 7  3 

Harpulns   sp.    1  1 

Agonoderus    sp.    1  1 

GyrinidiB 

Gyrinus   sp.    3  1 
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Number         Number 
specimens      autos  from. 

Silphidae  intercepted    which  taken 

Silpha    sp.    4  4 

StaphylinidEe 

Staphyliaids     (undet.)     2  2 

Histeridae 

nistcr    sp.    2  2 

Sapriniis    sp.    1  1 

Sapriiius    hiffciis    3  3 

Melyridje 

Collops    sp.     1  1 

Triclwchrous   sp.    2  2 

Melyrid  (undet.)   3  3 

Cleridse 

Enoclerus  sp.    1  1 

Trichodes    sp.     2  2 

Hijdnocera   sp.    1  1 

Meloidae 

Epicauta    maciilata   1  1 

Anthicidse 

Anthicid     (undet.)     1  1 

yotoxus  sp.   4  3 

Elateridse 

Elaterid   larva   3  S 

Cardiophorus  sp. 1  1 

Anelastcs   sp.   3  3 

Buprestidte 

Chriisobothris    sp.    1  1 

Dermestidse 

Dermestid   larva    4  4 

Attagenus  pircun 1  1 

Dermestcs    vtilpinus    2  2 

OstomidiB 

Teiieiroides    niaiiritatiicus   3  3 

Coccinellidse 

Coccinellid     (undet.)     10  8 

Ceratomegilla    vittigcra    3  2 

Hippodamia   parenthesis    1  1 

Hippodamia    sp.    1  1 

Hippodamia    converge.ns    2  2 

Hippodamia    sinuata    2  2 

Hippodamia    ■j-xignata    1.  1 

Chilocoriis  birulnerus 2  2 

Anatis  sp. 1  1 

Cistelidae 

Hymenorus    sp. 6  6 

Cistcla    opaca    1  1 

Tenebrionidse  ■ 

t^teiiochidus    carioiiariun    1  1 

Tenebrionid     (undet.  I     8  7 

ileioponivnt    faii^sfum    2  1 

Nyctoporis   sp.    1  1 

Eleodes  sp.   n  5 

Eleodes   tricostata    3  3 

Coniontis    sp.    5  4 

Eusattus    dubius 1  1 

Blapstinus   sp.    5  4 

Tribolium  confusiim    1  1 

Scarabaeidse 

Scarabseid    (undet.)    2  2 

Aphodius  sp. 3  3 

Atwnius   abdiiu^    1  1 

Serica  sp.   3  2 

EopUa   callipyge   5  5 
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Nutnber         Number 
specimens      autos  from 

Sponrlylid.-p  intercepted    which  taktn 

Spondnlis    uiiifoniiit ]  1 

CerambycirliE  • 

Ceramhycid    (undet.)    1  1 

Chrysomelidte 

Chrysomelid    (undet.')     3  3 

Diarhus  sp. 1  1 

Phwdon   sp. '50  4 

Trirliabda  sp. -  2 

Monoxia  sp.   3  3 

Lvixrodes    varipes    1  1 

Hultira   sp.   3  3 

Mftiirhroma    sp.    1  1 

Mclachroma    californicum    13  1 

Briichidfe 

Brucliid    (undet.)    1  1 

Bruchus   quadrimarulatiis    7  1 

Curculionid^ 

Snout  beetle    (undet.)    R  4 

Brachyrhinus    ovatas    2li  IS 

Sifoncs    sp.     4  2 

Sitoncs    hispidulus    l>  •"> 

JTiilK  ,,i   itiiiH  lata 1  1 

I'll, itn„, mills  posticus  (Alfalfa  weevil)   3240  529 

n„ri,l, 1,11  lis  sii.   43  1.", 

Ttonjlomiin    inirquqlis    123  38 

Dorytomus   cuneatuhis   1  1 

Magdalis  sp. 1  1 

Anthotiomus    sp.    1  1 

Clctjiius  sp. 1  1 

Sphciiophorus    vomcrinus    3  3 

Scolytldse 

Dendroctonus,    sp.     1  1 

Drndroctoniis    ralciis    t  1 

Trichoptera 

Family    (?) 

Caddice  fly    (undet.)    1  1 

Lepidoptera 

Lepidopterous  larvse 

(Of  many  species)   70  53 

Moths   (undet.) 

(Of  many  species)    7  5 

Pyralidida? 

Ephc-stia  sp. 27  1 

Noctuidse 

Xoctuid    larvae   1  1 

Heliotliis    obsoleta    3  3 

Hesperiidse 

Hesperiid  (undet.)   1  1 

Diptera 

Syrphidae 

Allograpta  sp.   1  1 

Di-osophilidte 

Drosophilid     (undet.)     2  1 

Cordyluridae 

Cordylurid     (undet.)     2  1 

Hyraenoptera 

Sub-order    Symphyta 

Sawfly   larva    (undet.)    1  1 

Superfamily  Chalcidoidea 

Chalcis   fly    (undet.)    2  2 

Formicidse 

Formica    sp.    1  1 

Vamponotiis    sp.    1  ] 


156  MONTHLY  BULLETIN. 

A  great  many  of  these  insects  at  the  time  they  were  intercepted  had 
been  carried  in  the  automobile  a  hundred  miles  or  more  and  undoubt- 
edly would  have  been  carried  at  least  that  much  further,  or  until  such 
time  as  the  camping  equipment  was  a^ain  used,  if  inspection  had  not 
been  made.  While  most  of  these  insects  were  found  rolled  up  with  or 
adhering  to  the  bedding,  many  were  also  found  under  the  floor  mats 
in  the  ears  and  in  crevices  behind  the  seats.  Particular  attention  is 
directed  to  the  large  number  of  alfalfa  weevils  (Phytonomus  posiicus) 
intercepted,  as  compared  with  any  other  species  of  insect.  32-16  being 
taken  from  529  automobiles  during  the  season,  as  many  as  349  being 
found  in  the  camping  equipment  carried  by  one  automobile.  This  well 
illustrates  the  important  place  automobile  inspection  must  take  in  the 
.■scheme  of  plant  quarantine  protection.  In  addition  to  the  many  insect 
interceptions,  5253  lots  of  contraband  plant  products,  such  as  cotton 
seed  and  other  possible  carriers  of  the  cotton  boU  weevil  from  the 
southern  states;  citrus  fruits  and  plants,  possible  carriers  of  the  citrus 
canker  disease,  and  other  proscribed  material,  were  intercepted  in 
automobiles  and  destroyed,  and  1599  lots  of  plant  products  were 
refused  admittance  because  of  insect  infestation. 

Both  the  Automobile  Club  of  Southern  California  and  the  California 
State  Automobile  Association  have  cooperated  during  the  year  by 
erecting  automobile  road  signs  at  each  of  our  border  stations  informing 
automobile  tourists  of  the  presence  of  the  quarantine  stations  and  the 
necessity  for  inspection.  At  our  request,  the  Automobile  Club  of 
Southern  California  also  erected  at  the  international  boundary  of 
Tijuana  signs  informing  motorists  of  the  restrictions  on  fruits  and 
plants  from  Mexico.  All  of  these  signs  have  been  of  material  assist- 
ance in  the  enforcement  of  quarantine  regulations  and  in  securing  the 
cooperation  of  the  traveling  public. 

IXTEHIOR  INSPECTION. 

Plants  and  plant  products  arriving  in  California  from  other  states 
by  freight  and  express  and  by  parcel  post  are  inspected  by  the  county 
liorticultural  commissioners,  their  deputies  and  inspectors,  acting  as 
state  quarantine  guardians.  During  the  fiscal  year  ending  June  30, 
1925,  there  were  inspected  by  the.se  state  quarantine  guardians  33,766 
shipments  of  horticultural  material.  270  of  these  being  either  destroyed 
or  returned  as  contraband,  and  755  of  them  being  refused  admittance 
because  of  the  presence  of  insect  or  disease  pests  or  because  of  non- 
compliance with  the  state  quarantine  regulations. 

Mexican  border  ports  of  entry. 

Plant  quarantine  inspection  at  Mexican  border  points  is  under  the 
jurisdiction  of  the  Federal  Horticultural  Board.  The  enforcement  of 
quarantine  regulations  at  the  two  main  ^lexican  ports  of  entry  in 
California.  Mexicali  and  Tijuana,  has  been  carried  on  by  United 
States  customs  officers,  no  federal  quarantine  inspectors  being  on  duty 
at  these  ports,  with  the  exception  that  at  Mexicali  there  is  stationed  a 
representative  of  the  Federal  Horticultural  Board.  Investigation  indi- 
cated the  necessity  for  better  protection  at  these  ports  and  at  our 
suggestion  two  customs  officers  at  Tijuana  were  appointed  collaborators 
of  the  Federal  Horticultiiral  Board  to  stimulate  their  interest  in  the 
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euforcement  of  the  plant  quarantine  regulations.  The  reports  received 
from  these  collaborators  during  the  year  show  the  interception  of 
forty-two  lots  of  host  fruits  of  the  J\lexican  fruit  fly  and  hundreds  of 
interceptions  of  other  contraband  plant  material,  including  127  lots  of 
avocados  in  violation  of  the  federal  avocado  weevil  quarantine.  This 
material  was  all  intercepted  at  the  international  line  in  the  possession 
of  motorists  who  had  purchased  it  in  Mexico.  The  situation  at  these 
ports  of  entry  is  being  closely  watched  and  has  been  brought  to  the 
attention  of  the  Federal  Horticultural  Board.  They  have  agreed  to 
immediately  place  permanent  plant  quarantine  inspectors  at  the  ports 
as  an  additional  safeguard. 

Disinfection  of  railway  cars. 

The  disinfection  of  railway  car.s  contaminated  with  cotton  seed, 
which  is  required  under  the  provisions  of  Regulation  8,  Quarantine 
Order  No.  39,  has  been  carried  on  by  the  railroads  with  the  use  of 
steam.  Comi^laint  by  the  railroads  of  the  cost  of  this  treatment, 
together  with  our  own  lack  of  complete  satisfaction  with  the  results 
secured,  caused  an  investigation  to  determine  whether  a  more  satis- 
factory method  could  be  devised.  This  investigation  was  carried  on 
under  the  supervision  of  Mr.  D.  B.  Mackie,  entomologist  of  this  bureau, 
and  with  the  cooperation  of  the  Federal  Horticultural  Board  there 
were  made  a  series  of  fumigation  tests  in  Texas  with  live  boll  weevil 
in  railroad  cars.  As  a  result  of  this  investigation,  the  railroads  were 
informed  we  would  accept  in  lieu  of  .steam  sterilization,  fumigation  of 
cotton  seed  contaminated  cars  with  hj-drocyauic  acid  gas,  as  this  is  less 
expensive  and  seems  a  more  satisfactory  method  of  disinfection.  It  is 
expected  that  the  fumigation  recommended  with  be  generally  adopted 
b}'  all  the  railroads. 

Thurberia  boll  weevil. 

The  thurberia  boll  weevil,  a  variety  of  the  Mexican  cotton  boll  weevil, 
occurs  in  the  bolls  of  Thurberia  thespesioides,  a  wild  cotton  plant  in 
Arizona,  and  has  been  found  on  several  occasions  in  cultivated  cotton 
in  the  vicinity  of  Tucson,  Arizona.  A  widespread  infestation  in  culti- 
vated cotton  occurred  in  1920  and  again  in  1921.  During  1922  and 
1923,  probably  because  no  cotton  was  grown  in  the  vicinity  of  the 
infested  district,  no  infestation  was  found,  but  early  in  1924,  in  the 
.still  standing  1923  crop,  the  weevil  was  again  found.  Since  no  infesta- 
tion was  found  in  either  the'  1924  or  1925  crop,  this  Department 
in  the  early  part  of  September  permitted  the  importation  of  cotton 
seed  for  milling  purposes  in  limited  quantities  from  the  Yuma  district 
of  Arizona.  However,  on  October  12,  1925,  the  thurberia  weevil  was 
again  found  in  cultivated  cotton,  this  time  in  the  vicinity  of  Conti- 
nental, some  thirty  miles  south  of  Tucson.  This  Department  imme- 
diately canceled  all  permits  and  no  further  importations  of  cotton 
seed  from  Arizona  were  admitted. 

Oriental  fruit  moth. 

On  December  24.  1925,  the  Director  of  Agriculture,  with  the 
approval  of  the  Governor,  issued  a  quarantine  order  to  prevent  the 
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introduction  into  California  of  a  very  serious  pest,  the  Oriental  fruit 
moth,  Laspeyresia  tnolesta.  This  insect  was  introduced  into  the  east- 
ern United  States  a  number  of  years  ago  on  flowering  cherry  trees  from 
Japan  and  has  since  spread  alarmingly.  It  is  now  known  to  occur  in 
nineteen  eastern  and  southern  states  and  ia  the  District  of  Columbia. 
The  Oriental  fruit  moth  seriously  afl'ects  the  twigs  as  well  as  the  fruits 
of  many  of  the  most  important  commercially  grown  fruit  crops  in 
California,  such  as  apple,  pear,  peach,  apricot,  plum  and  cherry. 
Control  measures  have  proved  ineffective,  due  to  peculiarities  in  its 
feeding  habits,  and  it  is  readily  carried  on  nursery  stock  as  well  as  in 
fruits.  Because  of  the  impossibility  of  detecting  the  presence  of  this 
pest  by  inspection,  all  host  plants  and  fruits  are.  under  the  provisions 
of  this  quarantine,  absolutely  prohibited  admittance  into  California 
from  those  states  in  which  infestation  is  known  to  occur. 

Chestnut  bark  disease. 

Under  date  of  July  IS,  192.5.  the  Director  of  Agriculture  issued  a 
quarantine  against  the  chestnut  bark  disease,  prohibiting  the  adndssion 
of  chestnut  and  chinquapin  trees  from  all  states  east  of  the  Rocky 
ilountains.  This  quarantine  was  placed  because  of  the  insidious 
nature  of  this  disease  and  the  impossibility  of  detecting  its  presence  by 
inspection. 

White  pine  blister  rust  in  Oregon, 

On  September  23.  1925,  this  Department  was  informed  by  the  office 
of  blister  rust  control  of  the  finding  of  white  pine  blister  rust  on  several 
black  currant  plants  in  the  vicinity  of  Pacific  City,  Tillamook  County. 
Oregon.  This  is  the  first  record  of  the  occurrence  in  the  state  of 
Oregon  of  that  most  serious  disease  of  five-needle  pines.  Pending  ' 
quarantine  action  on  the  part  of  the  federal  government,  this  Bureau 
immediately  issued  a  temporary  ruling  prohibiting  the  admittance  into 
California  of  all  currants,  gooseberries  and  five-needle  pines  from  the 
entire  state  of  Oregon.  It  is  expected  that  the  Federal  Horticulttiral 
Board  will  take  quarantine  action  in  this  matter  early  in  1926,  after 
which  this  temporary  state  ruling  wdl  be  revoked  and  our  present 
white  pine  blister  rust  quarantine  will  be  amended  to  conform  to  the 
federal  quarantine. 

Alfalfa     meal. 

As  the  result  of  a  personal  investigation  by  D.  B.  Maekie  and  the 
supervising  quarantine  officer  at  Sacramento  of  the  various  alfalfa 
meal  mills  in  Utah.  Idaho.  Oregon  and  Nevada,  during  December,  192-1. 
the  Director  of  Agriculture  on  February  25.  1925.  amended  the  alfalfa 
weevil  quarantine  to  admit  alfalfa  meal  under  adequate  safeguard 
measures.  These  measures  provide  that  the  meal  will  be  admitted  only 
from  those  mills  which  are  approved  by  the  Director  of  Agriculture  a< 
being  so  operated  as  to  kill  during  the  milling  process  any  weevils 
which  might  be  present  in  the  hay.  and  so  constructed  as  to  prevent 
contamination  of  the  milled  product.  Meal  is  admitted  only  during 
the  inactive  period  of  the  weevil.  November  1st  to  March  31st.     Only 
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four  mills  have  so  far  been  approved  by  the  Director  of  Agriculture  as 
meeting  these  requirements. 

Sweet  potato  weevil. 

During  the  year,  Quarantine  Order  No.  35,  pertaining  to  sweet 
potato  weevil,  which  prohibits  the  admission  into  California  of  sweet 
potato  plants  and  tubers  from  those  areas  in  which  the  insect  is  known 
to  occur,  was  amended  twice  to  include  additional  infested  territory 
in  other  states.  On  May  27,  1925,  Baldwin  Countv,  Alabama,  was 
added,  and  on  December  24,  1925,  Jackson  County,  Oklahoma,  George 
County,  Mississippi,  and  Jefferson  County,  Alabama,  were  added. 

Citrus  white  fly. 

The  Citrus  White  Ply  Quarautine,  Xo.  41,  which  prohibits  the 
admission  into  California  of  host  plants  of  that  insect  from  those  states 
in  which  it  is  known  to  occur,  was  amended  on  July  8,  1925,  to  include 
Tennessee  in  the  list  of  infested  states. 

Cherry  fruit  fly. 

Under  date  of  May  28,  1925,  Quarantine  Regulation  No.  13  was 
issued  by  the  Director  of  Agriculture,  prohibiting  the  admission  into 
California  of  cherry  fruits  from  certain  sections  of  the  state  of  Oregon 
where  the  cherry  fruit  fly  is  known  to  occur.  This  regulation  is  baW 
upon  section  5  of  the  state  quarantine  law  which  prohibits  all  host 
fruits  of  any  species  of  fruit  fly  from  any  locality  where  such  species 
is  known  to  occur,  and  was  issued  due  to  the  fact  that  shipments  of 
cherries  from  Oregon  had  been  arriving  badly  infe.sted  with  live  larvae 
of  the  cherry  fruit  fly,  Rhagoletis  cingulata. 

Quarantine  rulings. 

Quarantine  rulings  were  i.ssued  during  the  year  prohibiting  the  entry 
into  California  of  poplar  and  willow  trees  from  British  Columbia  and 
from  that  portion  of  Wa.shington  west  of  the  Cascade  Mountains,  on 
account  of  the  satin  moth,  and  restricting  the  entry  of  potatoes  from 
Washington  and  Oregon  during  the  summer  months,  on  account  of  the 
Colorado  potato  beetle. 


SPECIAL  REGULATORY  PEST  CONTROL.* 

The  subjects  included  in  this  function  deal  mainlv  witli  the  applica- 
tion of  those  pest  control  methods  which  affect  the  mandatorv  reo'ulation 
of  agricultural  commodities  in  the  channels  of  trade'.  Such  regulation 
IS  made  necessary  by  the  presence  of  certain  insect  pests  dangerous  to 
agriculture  and  horticulture,  and  pertains  in  general  to  treatments  or 
processes  to  destroy  certain  species  of  pests  to  prevent  their  further 
di.stribution  withm  this  state  or  to  other  states,  and  is  summed  up  as 

follows  : 

•  By  D.  B.  Mackie.  Entomologrist,  Sacramento. 


160  MONTHLY  BULLETEST. 

1.  Ti'eatment  and  certification  of  living  plant  material  moving  in 
trade  channels. 

2.  Disinfection  of  freight  ears  in  connection  with  boll  weevil 
quarantines. 

3.  Treatments  to  eliminate  insect  pests  of  bulbs. 

4.  Treatment  of  containers  to  prevent  distribution  of  certain  orchard 
pests. 

5.  Treatment  of  California  potatoes  to  meet  the  regulations  of  other 
states. 

6.  Investigations  of  eradication  methods  applicable  to  citrus 
white  fly. 

7.  Improvement  of  vacuum  fumigation  methods. 

8.  iliscellaneous. 

TREATMENTS  FOR  LIVIXG  PLANT  ilATERLA-L  TO  ALLOW  ITS  MOVEMENT  INTO 
DISTRICTS  WHERE  OTHERWISE  PROHIBITED. 

This  activity  was  initiated  several  years  ago  in  an  endeavor  to  furnish 
a  means  whereby  certain  plants  and  plant  products  could  be  freed  of 
infestations  of  certain  specific  insect  pests,  the  presence  of  which  would 
prevent  their  movement.  Vacuum  fumigation  has  been  resorted  to  more 
than  any  other  means  and  its  use  in  some  cases  is  made  ^•i^tually 
mandatory. 

Numerous  economic  plants  were  vacuum  fumigated  during  the 
past  year.  The  best  testimony  as  to  the  efficiency  of  this  treatment  is 
a  statement  in  the  December.  1925.  News  Letter  of  the  Arizona  Com- 
mission of  Agriculture  and  Horticulture  by  the  state  entomologist,  as 
follows : 

' '  The  survey  of  the  citrus  plantings  upon  the  Yuma  mesa  which  was 
completed  prior  to  the  holiday  season,  indicates  that  no  insect  pests  or 
plant  diseases  are  present  in  that  area.  The  survey  was  made  by 
Worthington,  Eaker.  and  Smith,  field  scouts  for  the  Arizona  Commis- 
sion of  Agriculture  and  Horticulture,  and  was  the  most  thorough  that 
has  ever  been  made.  Every  tree  was  gone  over  and  carefully  searched 
for  scale  insects  or  any  other  pe.sts  or  diseases  that  might  occur.  Three 
weeks  were  taken  up  in  the  survey  and  640  acres  of  trees  were 
inspected. ' ' 

The  first  California  grown  trees  were  shipped  to  the  Yuma  mesa  in 
1923.  During  1925,  7967  trees  were  vacuum  fumigated  and  certified 
to  by  representatives  of  this  department.  The  abo^e  record  shows  it 
possible  to  certify  to  the  elimination  of  a  nominal  infestation  of  various 
scale  insects  that  otherwise  would  cause  refusal  of  the  shipment. 

It  is  of  interest  to  note  the  acceptance  by  county  horticultural  com- 
missioners of  a  regulation  treatment  for  citrus  nursery  stock  by  vacuum 
fumigation,  which,  if  properly  accomplished  and  certified  to,  admits  of 
immediate  delivery  of  same  without  further  restriction.  This  pro- 
cedure has  been  designated  under  the  pro'\'isions  of  Pest  Control  Ruling 
"A"  of  this  bureau.  This  ruling  was  based  on  the  fact  that  shipments 
to  the  extent  of  20,000  citrus  trees  had  been  vacuum  fumigated  at  a 
dosage  of  18  cc"s  of  liquid  hydrocyanic  acid  gas  at  a  27"  vacuum  held 
for  30  days,  and  upon  subsequent  inspection  showed  no  living  pests. 
In  this  ease  the  citrophilus  mealybug,  Pseudococcus  gahani,  and  a  num- 
ber of  scale  insects,  constituted  the  basis  for  treatment. 
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During  the  j^ear  reports  from  the  offices  of  the  county  horticultural 
cnmniissioners  show  that  tliere  were  treated  in — 

Ventura  County 42,033  trees 

Oranoe  County"- 10,000  balled 

22,000  seedlings 
Los  Angeles  County 23,118  balled 

38,750  small    budded    trees 
and  seedlings 

A  certain  block,  totaling  111.722  of  balled  and  potted  ornamentals 
treated  partly  in  1924  and  partly  in  1925  infested  Avith  citrophilus 
mealybug,  and  aggregating  112  genera,  was  fumigated  at  the  so-called 
100  per  cent  schedule  or  18  cc's  of  HCN  per  100  cubic  feet,  held  30  days 
and  reinspected  without  finding  a  single  living  mealybug. 

From  the  results  obtained  in  this  case  it  is  believed  possible  to  pre- 
scribe a  pest  control  ruling  covering  certain  groups  of  ornamentals. 
With  such  plants  as  do  not  fall  within  this  category,  the  procedure 
should  call  for  holding  30  days  in  quarantine  after  which  inspection  is 
again  made.  Should  this  inspection  show  no  living  specimens  the 
shipment  could  move  to  destination. 

In  the  ornamental  field  the  present  season's  work  brings  the  reported 
treatment  in  this  group  up  to  an  aggregate  of  130,308  plants  and  trees, 
including  166  genera,  not  including  bulbs.  In  addition  to  the  fore- 
going, 10,000  stocks  of  pecan  budwood  were  treated  for  infestation  with 
leaf  case  bearer. 

In  such  a  wide  range  of  plants  some  injury  is  to  be  expected.  It  may 
be  said  without  fear  of  contradiction  that  such  injury  as  occurred  was 
in  a  much  lesser  degree  than  expected,  particularly  when  the  season  was 
considered.  A  large  part  of  this  work  with  ornamentals  was  done  in 
the  summer  with  plants  in  full  growing  condition.  In  some  case's 
anticipated  injur.y  failed  to  materialize.  In  other  cases  some  injury 
was  manifest  in  different  lots  of  the  same  species  treated  in  the  same 
load. 

There  is  need  for  a  better  understanding  of  certain  factors  which 
influence  the  fumigation  equation.  Some  have  been  identified  and 
knowledge  of  these  has  contributed  greatly  to  fumigation  efficiency 
and  also  to  reduction  of  injury.  These  are  the  load  factors,  and  spray- 
ing with  water  immediately  after  treatment. 

Vacuum  fumigation  is  not  a  cure-all  for  it  has  been  forcefully 
brought  out  that  fumigants  have  their  limitations.  It  is  inadvisable'  to 
attempt  the  treatment  of  certain  plants,  even  though  the  same  pests 
might  be  killed  if  present  on  other  hosts.  This  group  includes  such 
plants  as  staghorn  fern,  asparagus  sprengeri  in  wire  baskets,  fern  balls, 
and  Kentia  palms  infested  with  Rhizoecus  falcifer.  In  these  cases  the 
insect  is  often  protected  in  such  a  manner  that  the  gas  is  vitiated  before 
it  reaches  the  pest.  A  host  index  of  such  plants  is  in  the  process  of 
preparation. 

With  the  close  of  the  present  shipping  season  it  is  believed  that 
sufficient  data  will  be  available  to  permit  the  department  to  set  forth 
the  pests  attacking  all  types  of  nursery  stock  that  may  be  destroyed 
by  this  method  and  the  procedure  to  be  followed  with  each. 
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DISINFECTION  OF  FREIGHT  CARS. 

The  treatment  of  all  freight  cars  fouled  with  cotton  seed  to  destroy 
possible  infestation  of  boll  weevil  has  been  mandatory.  Heretofore 
this  method  has  been  accomplished  by  the  steaming  of  the  cars  for  four 
hours.  These  regulations  and  the  detailing  of  inspectors  to  spot  all 
such  cars  placed  somewhat  of  a  burden  upon  the  railroads.  This 
bureau  was  asked  if  an  alternative  were  not  available.  In  June,  1925, 
this  work  was  assigned  to  the  writer  for  investigation.  In  checking  the 
steaming  practices,  a  recording  therraometel-  was  placed  within  cars 
being  steamed;  this  showed  that  up  to  six  cars  a  165°  F.  was  recorded. 
As  more  cars  were  coupled  in  the  temperature  declined  to  120°  F., 
showing  that  the  steaming  equipment  was  sometimes  loaded  beyond 
capacity. 

It  is  a.sserted  that  steam  is  costly  and  the  ti-eatment  involves  long 
hauls,  switching  and  often  barging.  Also,  the  cars  are  left  wet,  which 
prevents  immediate  reloading. 

Tests  were  conducted  with  hydrocyanic  acid  fumigation.  Certain  of 
the  old  cars  of  "the  Chicago  roof  type"  as  well  as  those  of  more  modern 
construction  were  used.  It  was  found  that  2  pounds  of  liquid  hydro- 
cyanic acid  gave  a  lethal  dosage  covering  a  period  of  2  hours,  which 
yielded  in  an  ordinary  closed  freight  car  100  per  cent  kill  to  certain 
of  the  common  storage  pests  such  as  saw-tooth  grain  beetle  and  the 
red-legged  ham  beetle. 

With  this  as  a  basis  the  Federal  Horticultural  Board  was  requested 
to  repeat  these  experiments  using  the  adult  boll  weevil  to  check  the 
kill.  This  was  done  at  Brownsville,  Texas,  by  a  member  of  the  board's 
staff  who  reported  as  follows : 

"There  were  thirteen  fumigations  where  the  liquid  gas  was  used  at 
the  rate  of  1  ounce  of  the  liquid  gas  per  100  cubic  feet  of  fumigation 
space.  In  these  tests  875  boll  weevils  were  used  and  all  were  killed, 
giving  a  100  per  cent  kill  in  every  case.  There  was  but  one  test  where 
f  ounce  of  the  liquid  gas  was  used  per  100  cubic  feet  of  space  and  inas- 
much as  a  100  per  cent  kill  was  not  obtained  in  the  initial  case,  no 
further  tests  were  made.  There  were  two  fumigations  made  with 
sodium  cyanide  solution.  In  each  case  this  solution  was  used  at  the 
rate  of  2  ounces  of  sodium  cyanide  per  100  cubic  feet  of  space.  One 
hundred  twenty-four  insects  (boll  weevil)   were  used  and  all  killed." 

At  the  dosage  employed  in  the  experiments  a  1^  ounce  or  its  equiva- 
lent dosage  of  54  ce's  per  100  cubic  feet  of  space  was  utilized,  thus 
giving  a  high  safety  factor. 

In  .summarizing  the  data  obtained  in  these  investigations,  there  is  no 
doubt  that  disinfection  of  freight  ears  by  steam  can  be  made  highly 
efficient,  yet  the  use  of  liquid  hydrocyanic  acid  furnishes  a  50  per  cent 
added  safety  factor  over  what  is  necessary  to  kill  the  boll  weevil.  Seed 
fouled  cars  could  be  treated  at  convenient  points  without  entailing  the 
long  hauls  to  established  steam  plants,  and  at  less  cost.  The  real 
menace  is  from  cars  fouled  with  cotton  seed  originating  in  the  cotton 
belt  and  then  loaded  with  other  commodities. 
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TREATMENTS  TO  ELIMINATE  INSECT  PESTS  OF  BXJLBS. 

The  following  constitutes  the  resume  of  different  bulb  pests  which 
have  come  to  our  notice : 

Merodon  equestris  (greater  bulb  fly). 
Eumerits  strigatus  (lesser  bulb  fly). 
Rhizoglyphus  hyacinthi  (bulb  mite). 
AnurapMs  (Myzus)  tulipae   (tulip  aphis). 
Lothrips  vaneecJiei  (lily  thrips). 

Merodon  equestris. 

This  bulb  fly  is  frequently  taken  by  inspectors  at  quarantine  in 
shipments  of  foreign  narcissi,  and  in  locally  grown  material.  We  have 
found  it  on  the  following  species: 

Narcissus ; 

N.  Tazetta,  Paper  White  and  Polyanthus  varieties; 

N.  poeticus,  Poets '  Narcissus ; 

N.  pseudo-narcis'sus,  Trumpet  Narcissus  group ; 

N.  poetaz,  hybrid-tazetta  x  poeticus;  and 

A",  jonquilla,  Jonquil. 

On  narcissus  groups  we  have  observed  it  on  bulbs  from  a  number 
of  points  ranging  from  San  Diego  to  Humboldt.  It  seems  to  be  more 
prevalent  in  the  Trumpet  group,  but  is  found  also  on  polyanthus.  A 
preponderance  of  the  latter  group,  in  blocks  of  commercial  plantings, 
may  cause  it  to  multiply  in  injurious  numbers.  During  1925  it  has 
been  taken  on  Paper  "White,  Soliel  d'Or  and  Chinese  Sacred  lilies, 
species  on  which  it  is  not  supposed  to  occur,  according  to  bulb  growers. 
In  the  iris  group  it  has  been  observed  over  a  period  of  three  years, 
being  taken  on  the  following  species : 

Iris  xiphium,  Spanish  Iris  ; 

7m  xiphium  x  iingHana,  Dutch  Iris; 

Iris  tingitana,  French  Iris. 

In  1922,  the  average  infestation  ran  twenty-five  per  cent  in  a  lot  of 
about  1,000  bulbs  of  permit  material,  part  being  lesser  bulb  fly.  A  lot 
of  4,000  Iris  tingitana  showed  only  about  four  per  cent  infestation. 

Observations  force  us  to  conclude  that  the  larvae  of  Merodon  enter 
the  bulb  through  the  bottom  and  not  through  the  neck  of  the  bulbs, 
as  seems  to  be  the  common  belief.  This  conclusion  has  been  reached 
after  cutting  hundreds  of  bulbs  of  both  iris  and  narcissus.  The  larvae 
pupates  in  the  ground  closely  adjacent  to  the  bulb. 

One  bulb  growing  concern  treated  all  bulbs  last  year  by  vacuum 
fumigation,  using  carbon  bisulfid,  and  reports  a  complete  kill  of  this 
species.  This  year  they  dug  nearly  1,000,000  bulbs  before  finding  a 
single  infestation. 

In  1923  the  average  infestation  of  both  bulb  flies  in  the  holdings  of 
this  company  was  around  ten  per  cent.  This  season  it  did  not  reach  one 
per  cent. 
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Euments  sti-igatus. 

This  fly  is  much  more  numerous  than  the  former  species  and  its  hosts 
include  a  vastly  wider  range  than  the  greater  bulb  fly.  The  records  of 
this  office  show  it  to  have  been  taken  on  the  following : 

Narcissus  tazeiia: 

Narcissus  poeticus; 

Narcisstis  Poet.az; 

Narcissus  pseudo-narcissus; 

Narcissus  jonquilla ; 

Iris  xiphium,  Spanish  Iris: 

Iris  xiphium  x  tingitana,  Dutch  Iris ; 

Iris  tingitana,'  French  Iris  ; 

Iris  pogoniris,  German  Iris; 

7m  'susiana,  Mourning  Iris  ; 

Lilium  auratmn,  Golden  Banded  Lily; 

Lilium  candidum.  Madonna  Lily; 

Amaryllis,  spp.  Amaryllis; 

Hyacinthus  orientalis.  Common  Hyacinth  ; 

Calla  elliottiana,  Yellow  Calla  :' 

Gladioli,  spp.  Gladiolus. 

There  are  a  number  of  other  hosts  of  this  species  but  we  have'  not 
observed  them.  We  have  found  more  on  the  Trumpet  narcissus  group 
than  on  any  other,  although  it  is  very  numerous  on  some  of  the  bulbous 
iris,  being  more  prevalent  on  this  variety  than  is  generally  believed. 

The  species  has  been  reared  from  both  local  and  foreign  plants 
and  materials  containing  larvae  of  th's  pest  have  been  received  in  Hum- 
boldt, Marin,  San  Francisco,  Alameda,  Sacramento,  Los  Angeles  and 
San  Diego  counties.  Its  presence  on  members  of  the  genus  Lilium  was 
noted  July,  1923,  in  Monterey  County.  It  is  less  common  in  hyacinth 
than  in  narcissus,  although  about  ten  per  cent  of  the  hyacinths  in  Capi- 
tol Park.  Sacramento,  are  annually  destroyed  by  it.  This  year,  1925, 
limited  digging  in  a  planting  in  Santa  Cruz  County  showed  that  one 
bulb  in  every  four  of  Golden  Spur,  King  Alfred  and  Van  Wavereu 
Giant  varieties  of  narcissus  carried  larvae  of  this  fly.  "We  believe  that 
the  Elliot  Calla  and  the  different  species  of  the  genus  Lilium  are  only 
casual  hosts. 

This  fly  lays  its  eggs  on  the  bulb,^  and  judging  from  the  number  of 
larvae  foi;nd  in  a  bulb,  often  reducing  it  to  a  decayed  shell,  the  num- 
ber of  eggs  varies  considerably.  Seventy-six  is  the  maximum  number 
of  individual  larvae  observed  in  one  bulb  of  the  variety  Golden  Spur. 
These  pupate  within  the  remains  of  the  bulb  as  a  genearl  rule, 
unless  it  is  reduced  to  a  rotten  mass,  when  they  sometimes  pupate 
among  the  outside  scales.  As  stated  previously,  the  status  of  this  pest 
is  a  point  on  which  all  interested  parties  are  not  agreed.  One  group 
holds  that  it  is  a  scavenger,  another  that  it  is  a  primary  feeder.  The 
former  belief  seems  to  have  been  engendered  by  failure  to  effect  a 
transfer  of  larvae  to  sound,  healthy  bulbs.  It  is  our  belief  that  this 
pest  is  primary  and  that  it  is  the  greatest  menace  to  bulb  culture  occur- 

'  Reported  by  Mr.  Ronald  Hunt,   County  Horticultural  Commissioner.   Santa  Cruz. 
■  Observation  made  by   Bureau   of  Entomology. 
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ring  at  present  in  the  State  of  California.  This  is  based  on  the  follow- 
inpr  observations : 

Sound  bulbs  are  found  with  only  young;  larvae  in  them.  These  will 
be  found  in  the  upper  end  of  the  tunnel  entering  from  the  bottom  where 
a  large  number  are  present.  Bulbs  have  been  noted  with  the  outer 
scales  intact  and  undecayed,  the  center  stems  and  a  few  of  the  inner 
scales  or  core  in  the  same  condition,  while  the  remainder  was  reduced 
to  a  rotting,  spongy  mass,  due  to  the  feeding  of  a  large  number  of 
larvae.  This  .species  is  rarely  found  singly,  but  generally  in  considera- 
ble numbers,  which  rapidly  reduce  the  large  portion  of  the  bulb  to 
a  state  of  decay  by  cutting  through  the  scales  and  leaving  a  mass  of 
detached  tissue.  The  larvae  seem  to  be  able  to  exist  in  considerable 
slime  without  great  inconvenience.  It  has  beeli  noted  that  where  a 
bulb  is  not  slimy  and  rotted,  pupation  will  take  place  in  the'  interior. 
If  wet,  the  larvae  crawls  to  the  outside  scales  and  upwards,  finding 
such  location  more  congenial. 

In  the  bulbous  iris  they  work  in  much  the  same  manner,  with  fewer 
larvae  per  bulb,  probably  due  to  its  smaller  size.  In  observing  infesta- 
tions, the  bottom  of  the  bulb  is  always  examined.  Often  bulbs  do  not 
show  infestation  by  a  feeling  of  softness  and  hollowness,  but  the  pres- 
ence of  the  fly  can  be  determined  by  the  entrance  cavities. 

In  the  genus  Lilium,  the  larvae  tunnel  through  the  scales  near  the 
stem,  in  each  case  being  found  at  the  upper  end  of  the  tunnel. 

Rhizoglyphus  hyacinthi. 

This  species  has  been  taken  generally  in  a  wide  range  of  bulbous 
plants.  We  have  found  mites  on  all  of  the  foregoing.  To  these 
might  be  added  gladiolus,  potato,  Calla  ethiopia,  freesia,  tulip, 
hollyhock  and  Calladium  escidentum.  Of  particular  interest  is  their 
work  in  the  genus  Lilium,  where  they  were  noted  operating  both  in  the 
bulb  scales  and  in  the  stems.  In  the  latter  they  occurred  in  colonies 
tunneling  out  the  entire  center.  In  the  scales  they  occurred  as  indi- 
viduals, each  adult  mite  working  in.  forming  a  minute  pocket  wherein 
it  feeds,  giving  the  infested  bulb  a  somewhat  peppered  appearance. 
These  observations  were  made  on  Lilium  candidvm  in  Monterey 
County,  July  29.  1923. 

Where  the  infestation  was  noted  on  hollyhock,  the  larvae  were  found 
tunneling  in  the  stem  of  a  well  developed  plant  which  had  bloomed. 
This  observation  was  made  in  July,  1925,  on  .specimens  sent  to  the  State 
Insectary  at  Sacramento  for  identification. 

The  case  of  infestation  on  gladioli  was  found  at  Alhambra  in  June. 
1925.  About  sixty  per  cent  of  a  yard  planting  was  completely 
destroyed.^ 

In  the  case  where  the  pest  was  found  on  potato,  tubers  of  that  species 
were  sent  in  by  one  of  the  inspectors  in  Kern  County,  in  December, 
1922. 

This  pest  has  been  noted  wherever  bulbs  are  grown  in  the  state,  and 
appears  to  pass  from  one  host  to  another  where  diiferent  species  of 
bulbs  are  stored  or  sold,  as  in  seedhoiises.  flower  shops,  etc.  In  the  field 
it  seems  to  reach  its  mo.st  destructive  proportions  in  the  places  where 
the  bulbs  are  not  taken  up  during  the  summer. 

•  Reported  by  A.  O.  Larson,  U.  S.  Bureau  of  Entomology. 
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Aiuiraphis  tulipae. 

This  species  "was  first  noted  in  January.  1923,  on  tulip  bulbs  from 
Holland,  identification  being  made  by  the  U.  S.  Bureau  of  Entomology 
at  Washington.     It  has  since'  been  noted  as  a  general  feeder  and  has 


Fig.  6. — Emperor  narcissus  grown  from  bulb  subjected  to  vacuum 
fumigation  with  carbon  bisulphide,  3  pounds  per  100  cubic  feet 
of  fumigator  space,  for  2  hours  at  27-inch  vacuum.  Bulb  forced 
for  bloom,  with  no  indication  of  injury. 

been  found  infesting  iris,  both  bulbous  and  rhizome  types,  gladioli, 
anemone,  and  tulip.  The  infestation  seems  to  be  heavy  on  bulbous 
iris  in  storage  and  particularly  numerous  on  narcissus.  We  have 
taken  it  in  Sacramento,  Santa  Cruz,  Monterey  and  Los  Angeles 
counties. 
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TAothrips  vaneeckei. 

This  species  has  been  called  to  our  attention  onh''  once  and  does  not 
appear  to  be  generally  distributed  in  the  state.  Identification  was 
made  \>y  specialists  of  the  Bureau  of  Entomology. 

CONTROL   MEASURES  IN   CONNECTION  WITH   BULB  PESTS. 

This  office,  in  connection  with  its  fumigation  projects,  took  up  the 
work  of  fumigation  of  bulbs  in  1922.  Both  the  gases  of  hydrocyanic 
acid  and  carl)on  bisulfid  were  tried  out,  mainly  with  a  view  to  finding 
out  the  resistance  of  the  various  bulbs  to  them.  As  a  result  we  have 
been  forced  to  discontinue  the  use  of  hydrocyanic  acid  for  all  pests 
except  tulip  aphis  and  bulb  thrips.  Fumigation  to  destroy  both  flies 
and  mites  must  be  for  a  period  of  not  less  than  two  hours.  Bulbs  must 
be  thoroughly  dormant,  free  from  packing  material,  and  packed  in  a 
manner  which  allows  for  proper  ventilation  after  fumigation.  The 
time'  of  treatment  in  California  is  about  July  or  early  August.  Due 
to  the  fact  that  sprouting  of  both  roots  and  buds  has  taken  place  in 
arriving  foreign  bulbs,  treatment,  while  possible,  is  considered  some- 
what dangerous.  No  work  has  been  done  in  attempting  methods  of 
field  control,  all  methods  being  used  on  cured  bulbs  in  storage. 

The  California  Department  of  Agriculture  has  pointed  out  ways  in 
wliich  bulb  pests  can  be  controlled  and  has  supplied  demonstrating 
equipment  for  this  purpose.  The  results  obtained  have  been  very 
satisfactory.  Some  of  the'  larger  growers  of  bulbs  have  undertaken 
the  treatment  and  are  obtaining  good  results ;  others  have  not  taken  the 
required  care. 

With  hydrocyanic  acid  at  atmospheric  pressure,  successful  fumiga- 
tion has  been  accomplished  against  both  aphis  and  thrips.  In  fact, 
several  fumigation  boxes  have  been  consti'ucted  by  bulb  growers. 

Since  the  advent  of  the  nematode  we  have  been  forced  to  revise  our 
methods  in  order  to  adapt  them  to  the  control  of  this  species.  As 
matte'rs  stand  the  present  treatment  calls  for  immersion  in  hot  water 
at  110°  F.,  for  approximately  three  hours.  In  regard  to  bulb  flies,  it  is 
our  belief  that  this  treatment  can  perhaps  be  modified  to  effect  control 
of  both  insects  and  acarid  pests  at  one  time.  Necessary  vats  have  been 
designed  and  constructed  which  are  capable  of  adjustment  to  any  de- 
sired temperature*.  Vacuum  fumigators  have  been  constructed  and 
have  been  in  operation  for  three  years. 

Tlie  California  Department  of  Agriciilture  has  listed  the  host  plants 
of  each  species  and  developed  the  necessary  treatment.  Any  ruling 
which  anticipates  the  destruction  of  the  fly  in  commercial  material 
moving  intercounty  or  interstate  will  have  to  include  all  narcissus 
varieties  and  all  bulbous  iris. 

Treatment  according  to  present  data  available  for  control  of  either 
bulb  fly  would  offer  the  alternative  of  vacuum  fumigation  for  If  hours 
with  dosage  of  3  pounds  of  carbon  bisulfid  per  100  cubic  feet  in  a  27" 
vacuum  or  of  dipping  at  a  temperature  of  110°  F.  for  2i  to  3  hours  for 
narcissus,  with  iris  treatment  limited  to  vacuum  fumigation. 

At  this  writing  there  will  be  available  for  bulb  pest  treatments,  8 
dipping  vats  and  3  vacuum  fumigators.  It  is  believed  this  equipment 
will  be  able  to  handle  a  large  part  of  the  work,  also  that  the  conditions 
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■which  have  been  developed  during  the  year  completely  justify  the 
action  begun  by  this  ofSce  three  years  ago. 

TREATMENT   OP   CONTAINERS  TO  PREVENT  DISTRIBUTION   OF   CERTAIN 
ORCHARD  PESTS. 

It  has  been  recognized  that  empty  picking  boxes  and  certain  other 
containers  act  as  vehicles  for  the  transportation  of  certain  insect  pests. 
In  1920  an  attempt  was  made  to  reduce  this  hazard  in  the  distribution 
of  mealybugs  by  the  development  of  mechanical  devices  whereby 
empties  could  be  sterilized  with  steam  before  being  returned  to  clean 
orchards. 

At  that  time  the'  areas  under  infestation  were  not  extensive  enough 
to  arouse  the  sentiment  necessary  to  a  proper  appreciation  of  the 
dangers  and  the  need  for  preventative  measures.  While  one  or  two 
citrus  packing  houses  con.structed  sterilizers  and  certain  canneries 
steamed  boxes  more  for  cleaning  than  for  pest  control  purposes,  nothing 
final  was  done.  With  the  spread  of  mealybug  to  some  of  the  grape 
and  pear  districts  there  has  come  about  a  greater  realization  of  the 
possible  damage,  in  so  far  as  no  satisfactory  method  has  been  found 
for  the  field  treatment  of  infested  plants.  Practically  all  new  infesta- 
tions show  up  in  the  immediate  vicinity  of  piles  of  empty  boxes,  giving 
evidence  of  the  part  played  by  the  container  in  the  distribution  of  this 
pest. 

It  appears  that  with  the  past  season's  losses  it  will  be'  possible  to 
regulate  the  movement  of  these  commodities  with  the  assurance  of  suc- 
cess. The  mechanical  failures  of  the  problem  have  been  worked  out 
and  arrangement  has  been  made  with  the  Canners'  League  for  the 
cooperation  of  the  canneries. 

Another  field  where  the  treatment  of  containers  is  resorted  to  is  in 
the  treatment  of  empty  sacks  to  destroy  the  hibernating  larvae  of  the 
walnut  codling  moth.  Vacuum  fumigation  is  used,  being  accomplished 
with  a  mixture  of  carbon  disulfid  and  carbon  dioxide.  In  all,  eight 
fumigators  are  in  operation,  owned  by  packing  houses  in  the  Walnut 
Growers  Association. 

TREATMENT   OF  POTATOES  TO   MEET  REGULATIONS  OF  OTHER  STATES. 

In  connection  with  the  movement  of  potatoes  from  California  to 
other  points  in  the  Rocky  Mountain  and  Pacific  states,  it  is  interesting 
to  note  that  certified  vacuum  fumigated  potatoes  are  now  admitted  to 
all  states  which  are  members  of  the  Western  Plant  Quarantine  Board. 
In  January,  1925,  Idaho  amended  her  quarantine,  which  heretofore 
prohibited  the  entry  of  California  potatoes  on  account  of  this  pest. 

Due  to  the  low  prices  prevailing  on  this  commodity  few  cars  went 
out  of  California,  only  about  seven  carloads  in  all  being  certified  and 
fumigated. 

INVESTIGATION    OF    ERADQCATION    METHODS    APPLICABLE    TO    CITRUS 
WHITE  FLY. 

Legislative  action  for  the  purpose  of  eradicating  citrus  white  fly  has 
made  necessary  the  consideration  of  all  possible  measures  to  secure 
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defoliation  of  the  various  host  plants.  Opportunity  for  the  use  of  a 
large  number  of  citrus  trees  was  afforded  by  courtesy  of  J.  B.  McFar- 
land.  manager  of  the  Nimbus  Ranch,  near  Sacramento. 

In  these  experiments  hydrocyanic  acid  was  tested  at  strengths  from 
100  to  300  schedules,  also  in  conjunction  with  Bordeaux  mixture  and 
with  sulphate  of  copper  solutions  (the  work  being  conducted  in  the 
daytime).  In  addition  there  were  used  certain  strengths  of  a  commer- 
cial weed  killer.  No  complete  foliage  drop  was  secured  in  any  case, 
though  with  the  weed  killer  a  certain  amount  of  the  sprayed  foliage 
was  killed  but  did  not  fall.  While  these  results  were  not  unexpected, 
it  is  necessary  to  have  concrete  evidence. 

IMPROVEMENT   IN   VACUUM   FUMIGATION    METHODS. 

Work  with  the  development  of  a  nonexplosive  gas  mixture  using  a 
combination  of  gases  carbon  disulfid  and  carbon  dioxide,  has  been 
brought  to  a  successful  commercial  use.  It  is  now  possible  to  handle 
the  fumigant  and  at  the  same  time  have  any  gases  that  may  arise  from 
the  carbon  disulfid  so  mixed  with  carbon  dioxide  that  the  chance  of 
ignition  is  exceedingly  remote.  However,  additional  safeguards  have 
been  installed  in  the  way  of  explosion  heads  ample  to  e'ase  the  force 
of  any  chance  explosion  without  wrecking  the  apparatus.  Mechanical 
improvements  have  made  it  possible  to  salvage  about  80  per  cent  of  the 
fumigant,  which  materially  cuts  the  cost  of  operation. 

With  the  close  of  this  year  all  of  the  larger  equipment  plants  and 
practically  all  of  the  smaller  outfits  have  been  converted  to  this 
method  of  fumigation.  During  the  year  the  pack  of  the  California 
Almond  Growers,  the  California  Peach  and  Fig  Growers,  the  picked 
meats  of  the  California  Walnut  Growers,  and  four  date  packing  houses, 
have  been  processed  by  this  fumigant. 

There  were  fumigated  with  hydrocyanic  acid  commercial  matel-ial 
the  following : 

Walnut    meats 75,550  lbs. 

Chili  peppers    (dried) 122  sacks 

Dog   biscuit 50  cases 

Raisins 19,340  lbs. 

Apricots   (dried) 300  lbs. 

Pigs   66  cases 

Dried    shrimp 5  barrels 

Black   figs 18,600  lbs. 

Cotton   seed 18,370  lbs. 

Dates   1,250  lbs. 

Package  rolled  oats 7,139  lbs. 

Dried   squash 7  carloads 

Hardwood    panelling 1  bundle 

Poultry    food 1,000  lbs. 

Pancake   flour 511  tons 

MISCELLANEOUS. 

The  usual  amount  of  miscellaneous  work  occupied  a  portion  of  the 
time.    In  this  connection  designs  and  specifications  were  furnished  for 
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vacuum  fumigator  and  equipment  for  the  Protectorate  of  Morocco. 
The  same  was  furnished  to  the  entomologist  of  the  United  Province  of 
India.  As  collaborator  of  the  U.  S.  Bureau  of  Entomology,  a  papor 
was  prepared  on  the  use  of  the  combination  gases  in  vacuum  fumiga- 
tion. Data  on  bulb  pests  and  treatment  were  prepared  for  the  Federal 
Horticultural  Board,  as  was  material  for  use  by  this  department  in  the 
hearing  held  by  the  Secretary  of  Agriculture  in  regard  to  the  exclusion 
of  narcissus  and  other  bulbs. 

CONCLUSION. 

It  is  believed  the  work  of  the  year  demonstrates  that  the  protection 
of  a  number  of  our  agricultural  industries  can  be  greatly  etihanced 
by  the  development  of  better  methods  of  treatment  to  prevent  certain 
commodities  acting  as  vehicles  for  the  transportation  of  insect  pests 
which  are  known  to  take  a  heavy  toll  wherever  they  have  become  estab- 
lished. In  certain  fields  the  work  has  progressed  to  the  point  where 
the  department  is  justified  in  concluding  that  certain  positive  results 
are'  already  an  accomplished  fact. 


GENERAL  ENTOMOLOGY.* 

The  activities  of  this  section  covers  the  general  problems  of  orchard 
and  field  insect  pest  control.  In  this  work  our  main  efforts  are  directed 
along  the  following  lines: 

(1)  Carrying  on  eradication  measures  to  prevent  new  insect  pests 
from  becoming  more  widely  established  within  the  state. 

(2)  Preventing  further  spread  of  injurious  insect  pests  which  are 
known  only  in  definite  localities  or  in  certain  limited  portions  of  the 
state. 

(3)  Conducting  control  measures  esi>ecially  directed  against  pests 
having  some  bearing  upon  different  phases  of  the  enforcement  of  agri- 
cultural laws. 

(4)  Making  field  tests  of  commercial  insecticides  to  determine  their 
effectiveness  in  insect  pest  control  and  for  possibility  of  injury  to  fruits, 
trees  or  ornamental  plants. 

(5)  Aiding  fruit  growers  and  farmers  in  the  control  of  pests  which 
might  become  sources  of  danger  to  the  communitj'  or  state,  and  which 
might  render  agricultural  products  unmarketable. 

(6)  Aiding  county  horticultural  commissioners  in  all  phases  of 
insect  pest  control  with  which  the.v  may  be  concerned  in  conjunction 
with  the  enforcement  of  agricultural  laws. 

(7)  Maintaining  a  reference  collection  of  insects  of  economic  import- 
ance, the  same  being  used  in  securing  determinations  of  different 
species  with  wliich  field  and  otfice  woi"k  is  concerned. 

Soluble  Sulphur  Spray  Burn. 

At  the  request  of  peach  growers  to  determine  the  cause  of  spray  burn 
upon  peach  trees  from  the  use  of  lime  sulphur  and  soda  sulphur  com- 
pounds used  in  the  spring  spraying,  investigations  were  immediately 

•By  T.   D.  Urbahns,  Field  Entomologist.   Sacramento. 
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undertaken  to  determine  the  cause  of  the  injury.  With  the  aid  of  the 
Division  of  Chemistry  in  making  analyses  of  the  spray  materials  used, 
and  finding  that  the  products  were  standard  in  composition,  the  fol- 
lowing conclusions  were  reached:  (1)  that  the  dormant  applications 
of  these  soluble  sulphur  solutions  were  applied  when  the  blossoms  were 
actually  opening  and  too  late  for  the  dormant  spray  applications, 
(2)  that  the  mos*  severe  injury  was  found  on  orchards  which  had  been 
irrigated  late  in  the  season  and  which  had  developed  large  quantities  of 
late,  tender  growth,  (3)  that  most  of  the  burning  resulted  where  trees 
were  sprayed  after  drying  winds  and  late  in  the  evening  or  early  in  the 
morning.  Under  these  conditions  the  soluble  sulphur  solutions 
remained  on  the  twigs  in  liquid  form  .sufficiently  long  to  be  absorbed 
and  result  in  burning.  (4)  Trees  which  were  sprayed  before  blossoms 
and  leaf  buds  opened  and  in  the  hours  of  the  day  when  the  sprays 
would  dry  rapidly  .showed  little  or  no  burning. 

Commercial  Spray  Oils. 

Various  field  tests  were  made  Avith  commercial  spray  oils  to  deter- 
mine their  efficiency.  Much  attention  was  given  to  the  testing  of  oil 
emulsions  sold  as  special  refined  oil  emulsions  for  summer  spraying. 
During  the  present  season  only  two  of  these  were  in  general  use 
throughout  the  state.  Four  other  brands  were  used  more  or  less 
m  an  experimental  way  by  the  respective  manufacturers  in  different 
localities.  Field  tests  have  definitely  shown  that  safe  summer  oil 
emulsions  are  of  unquestionable  value  in  the  control  of  common 
red  spider  and  certain  other  orchard  mites,  as  well  as  some  insects 
attacking  ornamental  plants.  The  effect  of  these  oil  sprays  upon  such 
fruits  as  plums,  figs  and  peaches,  which  are  to  be  sold  on  the  fresh  fruit 
markets,  must  still  be  determined  by  field  tests.  Since  other  summer 
spray  oils  are  being  developed,  further  tests  will  be  neees.sary  to  deter- 
mine their  degree  of  safety  to  foliage,  as  well  as  their  effectiveness 
against  pests  for  which  thej'  are  recommended. 

Common  Red  Spider  {TciranycJuts  telarius  Linn). 

The  common  red  spider  developed  very  rapidly  after  the  middle  of 
June  and  before  tlie  close  of  the  season  caused  considerable  loss  to 
agricultural  crops.  The  prunes,  peaches,  plums,  figs,  pears,  beans, 
apples  and  almonds  were  most  severely  attacked.  The  first  infestations 
were  late  and  general  red  spider  injury  was  not  anticipated. 

Field  tests  with  various  commercial  insecticides  clearly  demonstrated 
that  oil  emulsions  prepared  with  special  refined  oils  were  effective 
against  the  eggs  and  molt  stages  of  these  mites  as  well  as  against  the 
active  forms. 

Only  one  brand  of  special  summer  oil  emulsion  was  available  for 
general  use  throughout  the  state ;  four  other  brands  were  used  in 
certain  localities  more  or  less  in  an  experimental  way  for  red  spider 
control. 

The  various  oil  emulsions  intended  for  summer  spraying  may  be 
prepared  from  oils  of  differing  grades  of  refinement  or  from  blends  of 
two  or  more  types  of  oil.  It  is  therefore  to  be  expected  that  variable 
results  will  follow.     Our  field  tests  show  that  different  summer  oils 
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varr  -witli  regard  to  their  effect  upon  the  trees  sprayed  as  "well  as 
■with  regard  to  their  control  of  orchard  mites.  Such  differences 
become  more  complicated  by  the  greatly  varying  climatic  condition 
between  the  coast  sections  and  those  of  the  interior  valleys.  The 
great  range  in  types  of  trees  or  fruits  to  be  sprayed  must  like"nise  be 
carefrdly  considered.  L'nder  these  conditions  much  -work  must  still 
be  done  with  the  so-called  summer  spray  oils  before  general  recom- 
mendations in  red  spider  control  can  be  made.  Special  refined  oil 
emulsions  have,  however,  filled  a  great  need  in  orchard  mite  control. 
With  the  stabilizing  of  defijiite  standard  products  which  may  be  con- 
sidered as  safe  summer  oil  emulsions,  their  use  will  be  far-reaching  in 
the  field  of  mite  and  insect  pest  control. 

Sugar  Content  of  Oil  Sprayed  Prunes. 

Complaints  were  received  concerning  the  late  ripening  of  prunes 
sprayed  with  summer  spray  oils  and  led  to  preliminary  studies  to 
determine  if  these  oil  sprays  were  detrimental  to  the  quality  of  the 
fruit.  Samples  of  fruit  from  sprayed  and  tmsprayed  orchards  were 
secured,  and  sugar  tests  were  made  by  members  of  the  Division  of 
Chemistry.  The  average  sugar  test  for  French  prunes  from  thirteen 
orchards  sprayed  with  summer  spray  oil  showed  44.99  per  cent  sugar 
at  22  per  cent  water  content.  The  same  variety  from  seventeen 
unsprayed  orchards  showed  an  average  of  44.39  per  cent  sugar  at  22 
per  cent  water  content.  ^lost  of  the  oil-sprayed  trees  held  their  foliage 
and  continued  to  grow  later  than  the  infested  unsprayed  trees. 

Citrophilus  Mealybug  (Pseudococcus  gahani  Green). 

Among  the  mealybugs,  which  group  is  fast  becoming  of  great 
economic  importance  in  this  state,  this  species  is  now  one  of  the  leading 
citrus  pests  and  is  costing  growers  in  the  southern  and  coast  counties 
large  sums  of  money  in  its  control.  Spraying  and  fumigation  against 
this  pest  have  been  replaced  by  liberation  of  natural  enemies  as  well 
as  controlling  the  argentine  ants  which  protect  the  mealybugs  against 
natural  enemies.  This  species  is  of  importance  as  a  pest  on  ornamental 
plants  in  nurseries,  and  together  with  other  species  it  is  now  causing 
nurserymen  much  concern.  Thorough  applications  of  summer  oil 
emulsions  are  of  great  value  in  keeping  the  pest  in  check  on  such  plants. 

Grape  and  Pear  Mealybug  ( Pseudococcus  maritimus  Ehrh.). 

This  mealybug  is  known  to  grape  growers  as  the  grape  mealybug,  and 
is  known  to  pear  growers  as  the  pear  mealybug.  It  continues  to  be  a 
pest  in  certain  vineyards  of  the  leading  grape  districts  in  the  San 
Joaquin  and  lower  Sacramento  Valleys.  Control  measures  in  the  way 
of  dormant  and  delayed  dormant  spraying  with  oil  emulsions  are  prac- 
tical with  only  partial  success.  Spray  injury  to  vines  and  inability  to 
reach  the  ess  masses  or  active  insects  under  the  bark  render  such 
control  measures  somewhat  questionable.  Some  of  the  older  infesta- 
tions in  the  Fresno  grape   district   were   apparently  brought   under 
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partial  control  by  natural  enemies,  either  native  or  introduced.  Spe- 
cial interest  in  this  mealybug  is  now  centered  in  the  Lodi  grape  district. 
The  presence  of  the  mealj-bugs  and  honeydew  secreted  by  them  is  a 
serious  defect  upon  the  fruit  of  the  grape.  Infested  fruit  is  rejected 
from  shipment  under  standard  grades  by  fruit  inspectors.  In  the 
Sacramento  River  pear  district,  the  San  Francisco  Bay  district  and 
the  Santa  Clara  Valley  it  is  becoming  of  greater  economic  importance 
as  a  pest  on  pears.  Infestations  on  pear  trees  must  be  under  good 
control  before  the  fruit  gets  well  sized,  or  the  mealybugs  find  their  way 
into  the  calyx  end  of  tlie  pear.  Tlie  honeydew  secreted  becomes  objec- 
tionable by  the  time  the  fruit  ripens  and  the  presence  of  both  bugs  and 
honeydew  interferes  with  the  marketing  of  the  fruit  to  the  best  advan- 
tage of  the  grower. 

Pear  Leaf  Rust  Mite  {Epitrimerus  pyri) . 

Pear  groM'ers  experienced  considerable  russeting  of  the  fruit  in  some 
of  the  older  orchards  in  various  districts.  Inspection  showed  the  pres- 
ence of  pear  leaf  rust  mite  on  the  fruit  as  well  as  upon  leaves  in 
Mendocino,  Sonoma,  Lake,  Solano  and  Sacramento  counties.  Field 
observations  indicated  tliat  more  thorough  spraying  witli  lime  sulphur 
liquid,  4  gallons,  or  dry,  8  to  10  pounds,  in  100  gallons  of  Avater,  in  the 
cluster  bud  stage  should  be  practiced.  Such  an  application,  when 
thorouglily  applied,  should  give  effective  results  against  the  rust  mite 
and  blister  mite  as  well  as  being  of  value  in  scab  control.  While  the 
affected  fruit  is  not  seriously  injured  as  to  quality  by  this  russeting, 
it  shows  in  marked  contrast  to  the  normal  fruit  at  the  time  of  picking 
and  packing  for  shipment. 

Codling  Moth  {Carpocapsa  ponionella  Linn). 

Larvae  of  the  codling  moth  were  taken  in  Kelsey  plums  found  to  be 
infested  in  Fresno  County.  Tlie  plums  were  grown  near  infested  apple 
trees.  In  the  apple  districts  the  codling  larvae  again  rendered  quanti- 
ties of  fruit  unfit  for  market,  the  infestations  being  most  severe  on 
orchards  not  receiving  personal  supervision  by  the  owners  with  regard 
to  spra.ying  and  orchard  sanitation.  Carefully  sprayed  orchards  in 
most  districts  suffered  only  a  small  per  cent  of  fruit  loss  by  this  pest. 

In  the  pear  orchards  this  pest  is  more  easily  controlled  and  losses 
are  less  severe.  One  very  thorough  application  of  arsenate  of  lead 
as  a  calyx  spray,  followed  by  from  two  to  four  early  cover  sprays, 
are  urged  in  order  to  assure  marketable  fruit.  Tree  banding 
with  burlap  to  collect  larvae  is  advised  in  badly  infested  orchards. 
Especial  care  should  be  given  in  the  application  of  the  late  cover 
sprays  to  avoid  the  excessive  spray  residue  which  may  result  in  the 
rejection  of  fruit  on  public  markets.  Proper  early  spraying  will 
obviate  the  necessity  of  the  objectionable  late  sprayings. 

The  codling  moth  attacking  English  walnuts  continues  to  spread 
through  the  southern  and  coast  counties  walnut  districts.  Control 
measures  are  both  difficult  and  costly  where  trees  are  large.  Basic 
arsenate  of  lead  is  neces.sary  to  prevent  burning  of  foliage. 
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European  Earwig   {Forfictiia  aurkuiaria  Linn). 

A  recent  survey  as  to  the  distribution  of  this  insect  showed  the 
present  infestation  extending  from  the  Albany  district,  north  of  Berke- 
ley, through  the  business  district  of  Berkeley  and  as  far  to  the  south 
as  Nineteenth  street  in  Oakland. 

Adults  and  nymphs  were  present  in  large  numbers  on  vacant  lots 
where  they  spent  the  summer  months  in  the  deep  cracks  of  the  heavy 
black  soils.  In  back  yards  they  apparently  preferred  hiding  under 
boards  or  old  trash  such  as  rags  or  sacks.  With  the  approach  of  cool 
and  damp  weather  fhe  earwigs  seek  shelter  in  buildings  and  become  a 
pest  in  the  home.  This  species  has  proven  to  be  a  pest  of  flowers  in 
our  present  infestation,  but  just  what  it  will  do  as  an  agricultural  pest 
has  not  been  demonstrated  under  California  conditions.  The  following 
is  quoted  from  Professor  B.  B.  Fulton,  Seventeenth  Biennial  Eeport, 
Oregon  Board  of  Horticulture. 

"Earwigs  are  decidedl.v  general  feeders  and  have  very  good  appe- 
tites. They  eat  the  leaves,  flowers  and  fruits  of  a  great  variety  of 
plants  and  meat  is  devoured  greedily  whenever  they  are  fortunate 
enough  to  get  it.  Nearly  all  garden  vegetables  are  more  or  less 
subject  to  attack  by  earwigs.  The  bean  is  one  of  their  favorite 
food  plants,  and  I  have  seen  potato  plants  as  thoroughly  defoliated 
by  earwigs  as  if  the  Colorado  potato  beetle  had  done  the  work.  They 
eat  numerous  holes  in  the  leaves  of  fruit  trees  and  berry  bushes." 

The  habits  of  this  insect  are  such  that  it  may  be  readily  carried  to 
new  localities.  Some  of  the  most  likely  ways  of  spread-are  in  garbage, 
bedding,  fruit  crates  or  boxes,  upholstered  furniture,  packing  of 
nursery  stock  and  in  balled  or  potted  plants. 


Elm  Leaf  Beetle  {Galcrncella  xanihomelaena  Schrank). 

The  elm  leaf  beetle,  fir.st  known  to  be  present  in  this  state  in  June, 
192-1,  has  multiplied  with  exceptional  rapidity.  The  natural  spread 
extended  to  the  soiith  and  southeast  in  direct  line  with  prevailing 
winds.  The  general  infestation  covers  Fresno,  Tulare  and  Kings 
counties,  with  traces  of  infestation  found  in  ^Madera  and  ^Merced  coun- 
ties to  the  north. 

In  rural  districts,  where  special  equipment  is  not  available  for  the 
spraying  of  high  shade  trees,  the  elms  suffered  severely  from  defolia- 
tion and  many  beautiful  specimens  were  kiUed.  Control  measures 
carried  out  by  the  city  and  county  of  Fresno  gave  very  effective 
results  with  two  thorough  applications  of  lead  arsenate.  The  city 
of  Visalia  sprayed  practically  all  of  the  elm  trees  as  a  precautionary 
measure  against  the  scattered  general  infestation  making  its  appear- 
ance. Hanford  and  Tulare  have  made  arrangements  to  take  up  the 
control  work. 
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The  elm  leaf  beetle  is  not  primarily  an  agricultural  pest,  except 
in  so  far  as  shade  trees  are  of  great  value  and  importance  on  the  farm- 
stead and  on  the  highways  of  hot  interior  valleys  of  California.  With 
the  elm  leaf  beetle  now  established  in  California,  considerable  thought 
.should  be  given  to  the  selection  of  shade  trees  for  rural  planting  and, 
as  far  as  po.ssible,  the  planting  of  elms  should  be  avoided  on  account 
of  the  added  burden  of  spraying  for  leaf  beetle  control. 

Alfalfa  Weevil  (Phytonamus  ■posticus  Gyll.). 

Among  the  leading  pest  control  problems  with  which  California  is 
confronted,  the  control  of  the  alfalfa  weevil  has  an  important  place. 
Field  studies  during  -June  and  Julj"  of  this  season  showed  a  spread  of 
this  pest  along  the  eastern  borders  of  the  state,  which  now  extends  into 
three  counties.  Infested  fields  were  found  in  the  Sierra  Valley  in 
Plumas  and  Sierra  counties  and  extending  to  the  north  in  Long  Valley 
from  the  California-Nevada  state  line  to  a  point  .six  miles  north  of 
Doyle  Station. 

The  Honey  Lake  Valley  is  connected  with  the  present  infestation  by 
a  chain  of  small  alfalfa  fields.  The.se  fields  are.  from  one  to  another, 
within  the  range  of  weevil  flight  so  that  the  Honey  Lake  district,  with 
its  17,000  acres  of  alfalfa,  is  endangered  by  infestation  from  this  source. 
Everj"  effort  was  made  to  interest  alfalfa  growers  in  the  infested  areas 
in  weevil  control  methods.  Field  cultural  methods  and  the  u.se  of 
arsenical  sprays  were  urged.  The  low  yield  per  acre  in  the  districts 
now  infested,  as  a  result  of  drought  and  the  short  growing  season, 
seriously  interferes  with  securing  the  interest  and  cooperation  of  many 
of  the  ranches. 

Diabrotica  Beetles  {Diabrotica  soror  Lee). 

Adult  beetles  of  this  species  were  unusually  abundant  in  late  June 
and  July,  attacking  ripe  apricots  and  early  peaches.  Their  numbers 
were  likewise  noticeable  in  bean,  melon  and  truck  crop  fields,  where 
considerable  injury  to  plants  resulted.  The  prevalence  of  these  beetles 
was  probably  in  part  due  to  the  late  rains  coming  in  June  which  were? 
especially  favorable  to  development  of  the  larvae. 

Western  Leaf -footed  Plant  Bug  {Leptoglossus  zonatus  Dall.). 

This  plant  bug  made  its  appearance  in  the  Imperial  Valley  in  pome- 
granate and  grapefruit  orchards  in  numbers  sufficient  to  cause  damage 
to  the  crop.  The  punctured  fruit  was  followed  by  deeaj'.  Reports 
from  the  county  commissioner  of  liorticulture  indicated  favorable  con- 
trol from  the  use  of  calcium  cyanide  dust. 

Fig  Scale  {Lepidosaphes  fictis). 

The  fig  scale,  for  a  number  of  years  confined  to  a  comparatively  small 
area  east  of  Fresno,  is  spreading  to  other  plantings.     There  is  urgent 
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need  of  special  field  work  Tvith  regard  to  control  measures  and  possible 
cheeking  of  further  spread  of  this  pest.  The  possible  spread  of  the  fig 
scale  through  the  distribution  of  the  ]SIammie  figs  for  the  introduction 
of  the  fig  wasp,  needs  careful  consideration. 

The  Grasshopper  Situation. 

Agricultural  crops  probably  suffered  less  from  grasshopper  attacks 
during  1925  than  during  anv  season  for  the  past  ten  rears.  This  may 
be  accounted  for  in  part  by  the  large  quantities  of  grasshopper  poisons 
which  have  been  used  throughout  the  state  annually  for  the  past  seven 
or  eight  years;  native  grasses  were  kept  growing  by  late  spring  rains 
and  supplied  grasshoppers  with  feed  in  the  foothill  districts,  thereby 
preventing  their  migration  to  orchards  and  other  cultivated  areas. 


PLANT  PATHOLOGY.* 

During  the  year  approximately  twelve  hundred  specimens  of  plants 
and  plant  parts  were  received  and  diagnosed  for  diseases.  Specimens 
were  sent  by  horticultural  commissioners,  various  agricxiltural  agencies, 
growers,  shippers  of  fruits  and  vegetables,  and  nurserymen. 

In  young  deciduous  fruit  trees  directly  from  nurseries,  those  diseases 
which  were  most  commonly  found  were  crown  gaU  (Bacterium  tume- 
faciens).  root -knot  'Heterodera  radicicola\  oak-fungus  rot  (armillaria 
mellea),  brown  rot  (pythiacystis  citrophthora)  and  blight  (coryneum 
beijerinckii).  Among  the  diseases  of  rather  uncommon  oeeurrenee 
were  black  heart  (Yerticillium  albo-atrum)  on  apricot  roots,  root  rot 
(cause  unknown)  on  olive  and  haii-y  root  (Bacterium  tumefaciens)  on 
cherry  and  apple.  In  addition,  there  have  been  many  cases  of  second- 
ary root  rots  following  cultural  di.sturbances  and  mechanical  injuries. 
From  the  abundance  in  which  the  aforementioned  diseases  were  found, 
it  is  apparent  that  a  large  number  of  trees  are  condemned  annually  by 
inspectors. 

Among  the  diseases  which  occurred  in  orchards,  vineyards  and  fields 
of  smaU  berries,  there  were  several  which  were  injurious  and  are  not 
endemic  in  the  state.  A  brown  rot  of  the  flower  and  fruit  stem  of  the 
grape,  caused  by  Botrytis  cinerea.  was  veiy  common  and  injurious  in 
several  parts  of  the  state.  Eing  mildew  on  grape  (cause  unknown) 
was  by  far  more  common  than  usual.  Brown  rot  (Sclerotinia  cine- 
rea). gray  mold  (Botrytis  cinerea "t  and  blight  CBacillus  amylovorusl  on 
cherry  were  very  destructive  in  1925  in  certain  districts.  There  is  an 
apparent  necessity  for  the  application  of  control  measures  for  these 
diseases.  In  the  case  of  brown  rot  of  cherry,  spraying  with  4-4-50 
Bordeaux  mixture  in  January  is  now  being  advocated.  While  this 
method  of  control  is  stiU  in  the  experimental  stage,  it  is  hoped  that 
hold-over  cankers  on  twigs  can  be  controlled. 

•By  D.  G.  itilbrath.  Plant  Pathologist,  Sacramento. 
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cf  losses  due  to  diseases  was  made : 

Crop  Disease 

-Apple Blight 

Bitter  rot 

Scab 

Powdery   mildew 
Almond Brown  rot 

Rust 
Apricot Ureen  fruit  rot 

Brown   rot 

Shot-hole 

Asparagus Rust 

Barley Stripe 

Stem   rust 
Beans  (dry) Root  rot 

Powdery    mildew 

Root-knot 

Wilt    (Blackeye   beans) 

Mosaic 
Beans    ( green )_  Rust 

Mosaic    (Kentucky  Wonder) 

Mildew 
Cantaloupe Downy    mildew 

Powdery    mildew 
Celery Foot  rot 

Black  heart 

Late  blight 

Mosaic 
Cherry Brown  rot 

Gray   mold 

Garlic Nematode 

Grapes Nematode 

Brown    rot 

Black   mildew 
Lettuce Drop 

Brown    rot 

Tip  burn 

Downy  mildew 
Onion Pink   root 

Downy   mildew 
Oats Crown   rust 

Stem    rust 

Halo    and    blight 
Pear Blight 

Scab 

Black  end 
Peach Blight 

Rust 

Leaf   Curl 
Potato Leak 

Black    leg 

Late   blight 

Internal  browning 

Heat  necrosis 

Net    necrosis 

Nematode 

Wilt 

Wilt 

Scab 

Leaf  roll 

Mosaic 

Rhizoctoniose 

Black   heart 

Armillaria  rot 
Sugar  Beet Curly  top 

Nematode 

Nematode 
Sweet  Potato Ptem   rot 

Black  rot 

Storage    rots 
Tomato Soft   rot 

Puff 

Blossom    end    rot 

Leaf   saot 

Mosaic 

Nematode 

Western  blight 

Wilt 

Wilt 


11  the  state,  tlie  following  < 

jstimate 

Per  cent 

Cause 

IlOSS 

Bacillus  amylovorus 

0.5 

Unknown 

3.0 

Venturia  pomi 

1.0 

Podosphaera    leucotricha 

2.0 

Sclerotinia  cinerea 

1.0 

Puccinia  pruni-spinosae 

0.1 

Sclerotinia    libertiana 

0.5 

Sclerotinia   cinerea 

5.0 

Coryneum   beijerinckii 

6.0 

Puccinia  asparagi 

2.0 

Helminthosporium   gremineum 

5.0 

Puccinia  graminis 

3.0 

Rhizoctonia  and  Fusarium 

2.0 

Erysiphe    polygoni 

tr. 

Heterodera    radicicola 

2.0 

Fusarium   sp. 

7.0 

Unknown 

1.0 

Uromyces    appendiculatus 

8.0 

Unknown 

3.0 

Erysiphe   polygoni 

1.0 

Plasmopara   cubensis 

2.0 

Erysiphe    cichoracearum 

15.0 

Sclerotinia    libertiana 

0.5 

Unknown 

0.1 

Septoria   petroselini 

2.0 

Unknown 

tr. 

Sclerotinia  cinerea 

10.0 

Botrytis   cinerea 

20.0 

Tylenchus  dipsaci 

5.0 

Heterodera  radicicola 

0.5 

Botrytis    cinerea 

0.5 

Unknown 

0.5 

Sclerotinia   libertiana 

0.5 

Unknown 

5.0 

Climatic 

1.0 

Bremia  lactucae 

2.0 

Fusarium  sp. 

0.5 

Peronospora    schleideniana 

15.0 

Puccinia  coronata 

1.0 

Puccinia  graminis 

3.5 

Bacterium   coronafaciens 

0.5 

Bacillus  amylovorus 

16.0 

Venturia  pyrina 

3.0 

Unknown 

0.5 

Coryneum  beijerinckii 

3.0 

Puccinia  pruni-spinosae 

0.5 

Exoascus   deformans 

1.0 

Rhizopus  and  pythium 

0.3 

Bacillus    atrosepticus 

tr. 

Phytophthora   infestans 

0.1 

Unknown 

4.0 

Unknown 

0.5 

Unknown 

0.5 

Heterodera  radicicola 

5.0 

Fusarium    oxysporum 

2.0 

Vertlcillium  albo-atrum 

0.5 

Actinomyces   scabies 

0.2 

Unknown 

6.0 

Unknown 

3.0 

Rhizoctonia 

3.0 

Physiological 

0.1 

Armillaria  mellea 

tr. 

Unknown 

15.0 

Heterodera  Schachtii 

5.0 

Heterodera  radicicola 

2.0 

Fusarium   sp. 

2.0 

Sphaeronema  fimbriatum 

2.0 

Rhizopus  sp.,   etc. 

4.0 

Rhizopus   nigricans 

0.5 

Unknown 

2.0 

Unknown 

1.0 

Macrosporium  sp. 

tr. 

Unknown 

4.0 

Heterodera  radicicola 

5.0 

Unknown 

25.0 

Fusarium    lycospersici 

0.5 

Verticillium  albo-atrum 

0.5 

Prom  the  data  presented  above,  it  is  apparent  that  climatic  conditions 
were  exceedingly  favorable  for  the  development  of  several  very  injur- 
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ious  diseases.  .-Among  the  field  and  truck  crops,  rust  ou  asparagus, 
Western  3'ellow  blight  on  tomato  and  powdery  mildew  ou  cantaloupe 
caused  considerable  losses  during  the  year.  While  in  the  aggregate 
the  loss  of  asparagus  was  not  great,  nevertheless  individual  fields 
suifered  largely.  As  shown  in  the  table  on  crop  losses  due  to  diseases, 
the  total  loss  in  asparagus  due  to  rust  was  estimated  as  2  per  cent.  The 
losses  in  tomato  due  to  Western  yellow  blight  were  estimated  as  25  per 
cent  and  in  cantaloupe,  due  to  powdery  mildew,  as  15  per  cent.  The 
plaut  pathologists  of  the  department  were  called  upon  frequently 
during  the  past  season  for  information  and  advice  on  control  of  these 
diseases.  The  control  measure  for  rust  advocated  on  asparagus  was 
sulphur  dusting  or  planting  of  resistant   stock;   for  Western  yeUow 


Fig.  7. — Effect  on  adjacent  bulbs,  bulb  b.v  bulb,  nematode  infestation  incurred  by 
planting  one  diseased  bulb.  Nematode  infestation  has  spread  to  four  bulbs 
on  either  side   in   the  same  row  during  one   season's  growth. 

blight  on  tomato  cultural  methods  as  deep  planting  and  cultivation 
were  advised ;  and  for  powdery  mildew  on  cantaloupe  no  specific  rem- 
edy could  be  recommended  unreservedly  on  account  of  lack  of 
experimental  data. 

In  conjunction  with  the  plant  pathology  department  of  the  University 
of  California  a  survey  was  made  of  fields  of  strawberry  plants  in 
Shasta  County  to  determine  the  amount  and  distribution  of  yellows 
disease.  A  request  had  been  made  by  the  Strawberry  Growers  Associa- 
tion for  inspection  and  certification  of  young  plants  on  the  basis  of 
freedom  from  this  disease,  but  on  account  of  its  wide  distribution  in  the 
fields  it  was  decided  to  postpone  such  inspection  and  certification. 
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Investigations  of  cbestnut  canker  caused  by  Fusicoccum  sp.  were 
continuetl  for  the  purpose  of  determining  the  distribution  of  the  disease 
and  parasitism  of  the  fungus. 

Investigations  of  the  cause  of  overgrowths  on  the  roots  of  Diospyrus 
were  carried  on  to  determine  whether  Bacterium  tumefaciens  is  the 
cause.  So  far  as  these  investigations  have  been  conducted  evidence 
leads  to  the  conclusion  that  the  three  species  commonly  used  (D.  lotus, 
D.  kaki  and  D.  virginiana)  are  highlj-  susceptible  to  crown  gall. 

Investigations  of  onion  seed  were  started  at  the  request  of  the  analyst 
of  the  seed  laboratory.  The  purpose  of  the  investigations  is  to  deter- 
mine whether  or  not  any  pathological  conditions  are  contributing  to 
the  low  germination  of  onion  seed. 

In  conjunction  with  the  chemist  of  the  department  a  plan  was 
formulated  for  the  testing  of  questionable  spray  materials  in  orchards. 


I 


Fig.  S. — Field  of  two-year  old  paper  white  narcissus  in  full  bloom,  Santa  Cruz  County. 

The  work  of  testing  one  of  tliese  materials  has  been  begun  on  an  exten- 
sive scale. 

In  December  one  week  was  devoted  to  inspection  of  nursery  stock 
in  the  United  States  Plant  Introduction  Gardens.  During  the  year 
1925  specimens  of  plant  materials  were  received  from  the  quarantine 
inspectors  at  San  Francisco  for  diagnosis.  Among  these  specimens  two 
cases  of  citrus  canker  on  pomelo  from  China  were  found.  This  work 
was  performed  under  a  collaboratorship  with  the  Federal  Horticulaural 
Board. 

In  1925,  Tylenchus  dipsaei  was  found,  for  the  first  time,  in  garlic 
in  the  tield.  Upon  discovery  of  this  disease,  surveys  of  all  garlic  fields 
in  San  Benito  and  Monterey  counties  were  made  by  the  horticultural 
commissioners  of  these  counties  and  regulatory  measures  enforced  by 
them  to  prevent  its  spread.     Advisory  and  scientific  assistance  was 
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given  to  the  commissioners  in  this  work  by  the  plant  pathologists  of 
the  department. 

The  hot  water  method  of  control  of  Tylenchus  dipsaci  in  narcissus 
bulbs  was  applied  experimentally  to  infested  garlic  bulbs.  Small  lots 
of  bulbs  were  treated  for  periods  of  2,  3  and  5  hours  to  ascertain  the 
effect  of  the  treatment  on  the  tissues  and  growing  qualities  of  the 
cloves.  After  treatment  the  bulbs  were  broken  into  cloves,  which  were 
then  planted  out  into  open  soil  at  Sacramento.  From  the  results  of 
this  meager  test,  it  is  apparent  that  the  growing  quality  of  the  cloves 
is  impaired,  although  all  cloves  from  treated  bulbs  sprouted  regardless 
of  length  of  treatment.  Further  tests  must  be  made  before  definite 
conclusions  can  be  formed. 

The  survey  of  alfalfa  fields  was  continued  to  ascertain  the  amount 
of  infestation  by  and  distribution  of  Tylenchus  dipsaci.  Thus  far, 
infestations  have  been  found  in  Humboldt,  Santa  Cruz,  San  Benito, 
Monterey  and  San  Bernardino  counties. 

Progress  Report  on  Studies  Relating  to  the  Control  of  Tylenchus 
Dipsaci  in  Narcissus.^ 

T.ylenchus  dipsaci  was  first  discovered  in  narcissus  in  California  in 
May,  1923.  At  that  tim.e  infestations  we're  found  in  fields  near 
Eureka  and  IMcKinleyville  in  Humboldt  Cov;ntj'  and  in  fields  near 
Santa  Cri;z  in  Santa  Cruz  County.  Later,  in  April,  1924,  in  a  survey 
of  all  commercial  narcissus  fields  in  the  state,  other  infestations  were 
found  in  Alameda  County. 

How  long  prior  to  these  dates  these  infestations  had  been  in  narcissixs 
in  Humboldt  and  Santa  Cruz  counties  is  a  matter  of  conjecture.  'A 
quite  acceptable  conclusion  on  the  probable  period  of  the  introduction 
of  the  nematode  in  narcissus  in  California  can  be  drawn  from  condi- 
tions in  Alameda  County,  where  the  oldest  commercial  plantings  in  the 
state  were  found.  In  that  county  the  narcissus  industry  has  been 
confined  entirelv  to  flower  production  and,  in  consequence,  the  bulbs 
have  not  usually  been  disturbed  by  digging  periodically.  In  some 
fields,  accordinsr  to  reports  of  owners,  it  was  found  that  the  bulbs  had 
not  been  disturbed  for  periods  ranging  from  9  to  18  years.  Such  fields 
were  usually  found  free  from  infestation,  except  in  cases  where  the 
nlantings  had  become  contaminated  by  additions  of  infested  biilbs 
during  the  past  four  or  five  years.  If  the  historv  of  the  introduction 
of  the  nematode  in  narcissus  in  the  other  coiinties  of  the  state  runs 
narallel  with  the  age  of  the  industry,  then  it  is  very  likely  that  the 
nematode  was  introduced  recently. 

That  the  infestations  in  narcissus  in  the  commercial  bulb  districts  of 
Europe  have  accumulated  and  increased  only  in  recent  years,  appears 
evident  throusrh  the  beginning  of  intensive  investigations  at  as  late 
a  date  as  1917. 

Ritzema  Bos^  reported  in  1915  that  no  definite  results  had  been 
obtained  in  experiments  with  hot  water  treatment.     Hot  air  treatment 

'  The  treatments  of  bulbs  and  fieM  investigations,  recorded  in  tViis  report,  were 
carried  out  bv  C.  E.  Scott,  Assistant  Plant  Pathologist. 

-Bos.  Ritzema.  Report  on  re-searcb^s  made  and  advi^p  eiven  dminff  vear  191S  bv 
the  Institute  for  Phytopathology  at  'Wageningen.  in  Meded  Landbouwhooggeschool, 
Wageningen,  vol.  XVI,  1919,     Abst.  in  Rev.  Applied  Entomology,  1919.  p.  443 
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was  then  given  considerable  attention  by  van  Slogteren/  but  was  later 
abandoned  and  the  hot  water  method  adopted.  In  1920,  van  Slog- 
teren-  published  his  results  of  three  years'  experience  with  the  disease. 
By  that  time  van  Slogteren  accepted  the  hot  water  method,  but  fully 
realized  the  many  difficulties  to  be  encountered  in  regard  to  the  reac- 
tion of  bulbs  to  the  expo.sure. 

In  England,  it  was  not  until  1917^  that  it  was  rceognized  that  Tylen- 
chus  dipsaci  was  entirely  responsible  for  the  disease.  At  this  time, 
Ramsbottom,^  working  at  Wisley,  undertook  to  develop  the  hot  water 
treatment.  Following  his  experiments,  this  .sterilizing  method  was 
gradually  accepted  as  a  part  of  the  routine  in  narcissus  culture,  and 
by  1923  a  large  capacity  apparatus  was  commercially  available.  In 
this  method  infested  bulbs  were  immersed  in  water  at  110°  F.  for  a 
period  of  2  to  3  hours,  tlie  larger  bulbs  receiving  the  longer 
treatment. 


I-'iG.  9. — Darkened  portion  of  bulb 
sliovvs  brown  ring  caused  by 
nematode,  Tylenchus  dipsaci.  in- 
festation. 

Following  the  experiences  of  the.se  countries,  the  office  of  Plant 
Pathology  of  the  California  State  Department  of  Agriculture  began 
a  series  of  tests  of  the  hot  water  method  to  ascertain  its  efficiency  under 
California  conditions  and  methods  of  bulb  culture. 

The  first  test  was  made  in  September,  1923,  and  the  results  of  this 
test  were  published,  in  part,  in  an  article  by  C.  E.  Scott  in  Phytopa- 
thology, vol.  14,  pages  495-502,  1924.  From  the  results  of  this  test  it 
was  believed  that  the  method  was  efficient  and  it  was  concluded  that 
there  were  other  factors  besides  temperature  of  the  water  and  duration 

T,,  '  "^an   Slogteren,  E.  De  Toepassing  van  Warmte  als  Bestrijdingsmiddel  van  eeniee 
Bloembollenziekten.  in  W^eekblad  voor  BloemboIIcult.  August  11    1919 

Van  Slogteren.  E.  De  Nematnden-Bestrijding  in  de  Bloembollenstreek,  in  Tiidschrift 
over  Pflantenziekten,  vol.  XXVI,   1920.  iijuoi-iiiiii. 

'WeLsford,  E.  J  Investigations  of  the  Bulb  Rot  of  Narcissus,  in  The  Annals  of 
Applied  Biology,  vol.  IV,  pp.  36-46,  Sept.  1917.  'iiiiia.is  oi 

c„„'  '^y7'tt''t"a?'"'  ■'Va^o     Inyestigations  on  the  Narcissus  Disease,  in  .Tour.  Roval  Hort. 
ISc.-and  The^Ga^rdineVs  Chioni'clef""  ^''"''''  ""^  ''"'  ^^""^  ^"'^°'-  '"  J""-"-  ^°^-'  ^ort. 


184  MONTHLY  BULLETIN. 

of  the  treatment  that  required  consideration.  Such  factors  as  condi- 
tion of  the  bulb  as  to  dryness,  cure  aud  age  could  not  be  ignored. 

In  1924,  two  tests  were  carried  out  on  a  much  larger  scale  with  bulbs 
grown  and  handled  commercially  at  Santa  Cruz.  In  the  particular 
lot  of  bulbs  selected  for  these  tests  the  disease  was  so  serious  than  even 
the  grower  realized  he  was  facing  a  total  loss  of  his  stock  in  one  or 
two  years.  Experiments  of  the  previous  year  had  warned  us  of  the 
difficulties  to  be  encountered,  so  that  considerable  care  was  given  to 
these  tests  in  the  effort  to  save  as  much  of  the  stock  as  possible. 

The  first  lot  was  treated  on  June  29,  30  and  July  1,  1924.  The 
bulbs  of  this  lot  had  been  dug  on  June  27  and  28,  thus  allowing  only 
a  few  days  between  lifting  from  the  ground  and  treatment.  At  this 
period  the  tlower  tissues  were  in  the  earliest  stages  of  development. 
Approximately  22,000  bulbs  of  Soleil  d'Or  and  13,000  bulbs  of  Barrii 
conspicuus  were  treated  by  immersion  in  water  at  an  uniformly  main- 
tained temperature  of  110°  F.  for  a  period  of  three  hours.  After 
treatment  the  bulbs  were  laid  out  on  a  wood  floor,  where  they  were 
allowed  to  drain  off  and  dry  for  a  period  of  forty-eight  hours.  They 
were  then  placed  in  sacks  and  stored  under  ordinary  .shed  conditions 
at  Santa  Gruz  until  September  15,  when  they  were  planted  on  land 
which,  according  to  the  best  information  obtainable  at  that  time,  had 
not  been  planted  previously  to  bulbs.  Neither  alfalfa  nor  garlic,  the 
two  other  economic  hosts  found  in  California,  were  known  to  have 
been  planted  on  this  land  for  a  long  period  of  years. 

The  untreated  bul])s  which  were  used  as  checks  consisted  (1)  of  one 
lot  of  about  11,200  bulbs  which  had  been  left  imdisturbed  at  digging 
time  in  the  original  and  infested  land,  and  (2)  of  another  lot  of  about 
11,200  bulbs  which  had  been  dug  and  planted  without  previous  treat- 
ment in  the  new  land  and  ad.iacent  to  the  treated  bulbs.  Both  lots 
used  as  cheeks  belonged  to  the  variety  Soleil  d'Or.  Unfortunately,  no 
untreated  bulbs  of  the  variety  Barrii  conspicuus  were  planted  or 
remained  in  the  original  field. 

The  second  test  was  begun  on  September  7,  8  and  9,  when  about 
15,000  bulbs  of  Soleil  d'Or. were  treated  in  separate  lots  and  for  dif- 
ferent periods.  These  lots  were  immer.sed  in  hot  water  at  110°  F.  for 
periods  of  two,  three,  four  and  seven  hours.  The  bulbs  had  been 
growTi  in  the  same  land  as  those  of  the  first  test,  but  had  not  been  dug 
until  August  15.  After  treatment  they  were  spread  out  and  allowed 
to  drain  off  and  dry  for  48  hours,  then  placed  in  sacks  and  stored  until 
September  15,  when  they  were  planted  in  the  new  land  and  adjacent 
to  the  treated  lots  of  the  first  test.  The  untreated  bulbs  of  the  first 
test  served  also  as  checks  of  the  second  test. 

During  the  growing  season  the  fields  were  visited  and  the  plants 
were  examined  at  four  different  periods  of  their  development.  Exam- 
inations were  made  of  the  leaves  and  flower  stalks  to  ascertain  the 
presence  and  amount  of  infestation.  Observations  were  made  pertain- 
ing to  the  effect  of  the  treatment  upon  the  growth  and  flowering  quali- 
ties of  the  bulbs.  From  the  data  collected  the  following  .summary  can 
be  presented. 
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1.  Approximately  90  per  cent  of  the  plants  of  the  treated  lots  of 
bulbs  of  both  tests  were  free  from  infestation.  The  estimated  10  per 
cent  infestation  was  localized  in  spots  in  the  field. 

2.  Approximately  100  per  cent  of  the  plants  of  the  two  check  plats 
were  severely  infested.  At  the  end  of  the  season  the  bulbs  of  these 
plats  were  considered  a  total  loss. 

3.  The  amount  of  flowering  of  the  plants  from  the  treated  bulbs  of 
both  tests  was  verj-  small  in  comparison  with  the  normal  flowering 
tendencies  of  the  two  varieties.  There  was  appreciably  less  flowering 
in   Soleil  d'Or  than   in   Barrii   cons]Mciins.    and   the    [)lants   from   the 
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Fig.  10. — King  Alfred  narcissus  blooms  showing  injury  after  standarrl 
hot  water  treatment,  due  to  improper  handling  and  improper  curing 
before  such  treatment. 


untreated  bulbs,  in  spite  of  the  severe  infestations,  produced  flowers 
more  freely  than  those  of  the  treated  bulbs. 

4.  In  the  lots  of  bulbs  treated  on  September  7,  8  and  9,  for  periods 
of  two,  three,  four  and  seven  hours,  no  differences  were  apparent  as 
to  the  effect  of  treatment  on  the  nematode  and  bulbs. 

5.  Xo  differences  between  the  plants  of  the  July  and  September 
treated  bulbs  could  be  detected  with  respect  to  the  nematode  destruc- 
tion and  effect  on  the  flowering  quality. 

The  great  difference  in  amount  of  infestation  between  the  plants  of 
the  treated  and  untreated  bulbs  points  toward  the  effectiveness  of  the 
hot  water  treatment.  That  complete  eradication  was  not  obtained  can 
not  be  accounted  for  definitely.  The  treating  vat  used  was  an  electri- 
cally heated  and  controlled  apparatus,  which  worked  accurately  and 
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maintained  constantly  the  required  temperature.  In  view  of  the  local- 
ization of  the  infestations  in  the  field,  there  are  several  probabilities  of 
error  such  as  unknown  infestations  in  the  soil  before  planting  or  acci- 
dental additions  of  untreated  bulbs  during  storage  or  planting. 

The  greater  amount  of  flower  production  in  the  plants  of  untreated 
bulbs  over  those  of  treated  bulbs  leads  to  the  conclusion  that  the  flower- 
ing quality  of  the  treated  bulbs  was  impaired  and  that  those  bulbs 
would  not  have  been  suitable  for  forcing  purposes.  The  difference  in 
amount  of  flower  production  between  Soleil  d'Or  and  Barrii  conspicuus 
points  toward  a  possible  difference  between  the  varieties  of  narcissus 
in  their  reactions  to  the  treatment. 

Tn  1925.  about  46.000  bulbs  were  taken  at  random  from  the  stock  of 
Roleil  d  'Or  which  had  been  treated  in  1924  and  which  flowered  sparsely, 
after  planting,  and  were'  aarain  sub.ieeted  to  the  standard  treatment. 
The  bulbs  were  dusr  on  September  1,  and  treated  on  September  8,  1925. 
When  the  plants  from  these  bulbs  were  examined  on  February  5,  1926. 
the  foliage  was  not  far  enough  advanced  for  an  efficient  examination 
for  nematodes.  At  that  date,  as  the  grower  was  picking  and  shippinQ- 
an  abundance  of  flowers  of  excellent  quality,  evidently  the  second 
treatment  of  the  bulbs  did  not  affect  the'  flowering  powers  in  the  same 
decree  as  the  first  treatment  in  the  previous  year.  In  1924,  the  bulbs 
had  been  treated  on  June  29.  30  and  Jiily  1,  and  in  1925.  thev  were 
treated  on  September  8,  about  ten  weeks  later.  Undoubtedly,  the  con- 
dition of  the  bulbs  at  time  of  treatment  in  each  case  was  a  determining 
factor  in  the  reaction  with  respeet  to  flowering.  In  later  examinations 
of  this  field  no  nematode  infestations  were  found. 

On  November  23.  1925,  a  lot  of  63,000  French  grown  Paper  White 
bulbs  was  received  for  propagation  at  Watsonville.  These  were  found 
infested  upon  arrival  and  treatment  was  recommended.  The  standard 
treatment  was  applied  iramediatel.v  and  the  bulbs  were  planted  directly 
after.  As  a  check  on  the  treatment,  about  500  bulbs  were  left  imtreated 
and  were  planted  in  the  same  field  and  adjacent  to  the  treated  stock. 
When  examined  on  February  5.  1926,  there  was  found  a  marked 
retardation  of  foliage  development  in  the  plants  from  the  treated  bulbs 
in  comparison  with  the  checks.  The  foliage  at  that  time  showed  good 
color  but  was  very  short.  The  roots  were  well  developed  from  all 
points  on  the  root  plate.  There  were  no  apparent  "misses"  in  the 
rows  indicating  probable  bulb  destruction  bv  ths  late  treatment.  The 
reduction  in  amount  of  flower  production  was  very  noticeable  and  the 
flower  crop  for  that  season  was  a  commercial  failure.  In  this  case  the 
results  indicate  in.iury  of  the  flowering  qualities  of  the  bulbs  by  the 
late  treatment.  The  propagation  power  of  these  bulbs  was  also  some- 
what impaired. 

Another  lot  of  French  grown  Paper  White  arrived  at  Santa  Cruz 
on  December  23.  1925,  and  on  account  of  the  lateness  of  arrival,  treat- 
ment of  the  biilbs  was  not  attempted,  with  exception  of  three  sacks 
which  were  treated  for  experimental  purposes.  These  showed  the 
following  conditions : 

First  sack — bulbs  of  all  sizes  showing  well  advanced  roots. 

Second  sack — bulbs  were  11-17  cm.  in  size  showing  no  roots. 

Third  sack — bulbs  were  14-15  cm.  in  size  showing  no  roots. 
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These  bulbs  were  treated  and  planted  shortly  after  arrival.  When 
examined  on  February  5,  1926,  the  plants  from  the  untreated  bulbs 
were  found  in  heavy  bloom.  Only  one  living  bulb  was  found  in  the 
three  test  lots  which  had  received  hot  water  treatment,  most  of  the 
treated  ones  being:  in  a  decaying  condition.  The  results  of  this  test 
point  to  the  possibility  of  severe  injury  to  bulbs  treated  late  in  the 
season. 

The  efficiency  of  hot  water  treatment  in  the  destraction  of  the 
nematode  in  bulbs  was  given  further  tests  in  1925  by  growers  under  the 
supervision  and  direction  of  C.  E.  Scott  of  this  office.  The  following 
results  of  these  tests  are  presented : 

A.  About  150,000  Paper  White  bulbs  planted  in  1923  became  so 
severely  infested  and  subsequently  injured,  that  in  1925  the  stock  had 
decreased  to  about  75,000.  Under  healthy  conditions  there  should 
have  been,  with  the  two  years'  increase,  at  least  500,000  bulbs.  In  1925 
the  salvaged  bulbs  wei-e  given  the  standard  treatment  and  planted  in 
new  land.  During  the  growing  season  the  plants  were  inspected  very 
carefully  on  several  trips  to  the  field,  but  no  infestations  were  found. 

B.  At  the  same  time  and  in  the  same  field  as  in  Case  A.,  10,000 
Empress,  5000  Soleil  d'Or  and  5000  King  Alfred  bulbs  were  planted 
which  had  been  severely  infested  and  had  received  the  standard  treat- 
ment. During  several  careful  i)ispections  no  infestations  were  found 
in  the  plants  produced  by  these  bulbs. 

C.  About  100,000  Paper  White  bulbs  which  were  so  severely 
infested  that  great  losses  would  have  occurred  were  treated  and  planted 
on  new  land.  The  treatment  consisted  of  immersion  for  3  hours  in 
water  at  110°  to  111°  F.  temperature.  No  infestations  were  found 
during  the!  growing  season. 

From  the  results  of  experiments  such  as  have  been  mentioned  the 
following  conclusions  can  be  dravni.  The  hot  water  method  can  be 
recommended  as  an  efficient  means  of  eradicating  the  nematode  from 
narcissus  bulbs.  The  date  of  treatment  appears  limited,  it  being  inad- 
visable to  treat  bulbs  later  than  October.  Bulbs  treated  can  not  always 
be  depended  upon  for  commercial  flower  production  in  the  first  season 
after  treatment.  The  efficiency  of  the  treatment  is  dependent  upon 
the  efficiency  of  the  operation  of  the  apparatus  as  much  as  upon  the 
apparatus  itself. 

RODENT  CONTROL.* 

Rodent  control  activities  have  continued  along  lines  of  an  established 
program  followed  during  the  past  several  years,  the  horticultural  com- 
missioners of  the  various  counties  being  in  charge  of  the  regulatory 
work  and  the  representatives  of  this  department  assisting  them  with 
their  individual  problems. 

In  cooperation  with  the  U.  S.  Biological  Survey  a  niimber  of  experi- 
ments were  held  to  determine  the  efficiency  of  different  gases  and 
poisons  on  rodents.  These  experiments  were  held  in  several  localities 
to  check  the  results  under  different  climatic  conditions. 

The  year  1925  showed  a  substantial  increase  in  the  amount  of  mate- 
rial  handled   and   acreage  treated   by   county  horticiiltural   commis- 

•  By  Norman  G.  Buhn,  Superintendent  of  Rodent  Control. 
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sioners ;  approximatelv  1.147. 389  pounds  of  poisoned  grain  were  sold  at 
cost,  two-thirds  of  which  was  mixed  and  distributed  under  the  super- 
vision of  the  county  ofiSfials.  This  poisoned  grain  was  used  to  treat 
4,003.121  acres  of  range  and  cultivated  lands  at  an  average  cost  of  about 
ten  cents  per  acre.  During  the  winter  and  spring  the  eommissioners 
used  662.880  pounds  of  carbon  bisulphide  and  3.699,300  waste  balls, 
treating  about  750,000  acres  of  agricultural  lands  at  a  cost  of  approxi- 
mately $1.15  per  acre.  The  use  of  calcium  cyanide  showed  an  increase 
during  the  year,  31.120  pounds  having  been  handled  by  the  county 
horticultural  officers. 

In  cooperation  with  tbe  horticultural  commissioners  a  number  of 
gopher  control  demonstrations  were  held  in  various  sections  of  the 
state.  Approved  methods  of  handling  poison  and  traps  were  demon- 
strated with  the  result  of  a  marked  increase  of  materials  used. 

As  in  the  past  years,  community  squirrel  drives  were  held  in  the 
northeastern  sections  of  the  state  supervised  by  representatives  of  the 
department.  This  method  of  control  has  proved  very  beneficial  to  land 
owners,  having  been  the  means  of  holding  the  Oregon  ground  squirrels 
under  control  in  that  more  sparsely  settled  section  of  the  state. 

The  cooperative  arrangement  with  the  Biological  Survey  was  con- 
tinued during  the  year.  Mr.  Joseph  Keyes  was  in  charge  of  the  Survey 
work  and  devoted  most  of  his  time  to  poison  operations  on  government 
lands  within  the  state. 

PREDATORY  ANIMAL  CONTROL.* 
Predatory  animal  control  work  in  California  during  1925  has  been 
carried  on  normally  and  with  a  steady  growth.  Bequests  to  expand 
our  activities  have  come  about  from  reports  of  an  appreciable  dimuni- 
tion  in  losses  to  live  stock  where  the  work  has  been  conducted.  Gener- 
ally speaking,  the  counties  increased  their  appropriations  set  aside 
for  cooperation  with  the  state  and  federal  governments.  The  type  of 
work  conducted,  namely,  trapping  and  poisoning  in  areas  where  there 
has  been  marked  damage  to  live  stock  and  game,  has  spread  from  an 
unintended  concentration  in  the  northern  part  of  the  state  until  now 
it  covers  virtually  the  entire  area,  although  some  of  the  southern  sec- 
tions at  the  present  time  do  not  have  as  complete  protection  in  preda- 
tory animal  control  as  others.  This  is  largely  due  to  the  inabUitj'  of 
state  and  federal  funds  to  be  farther  extended  and  to  the  fact  that 
the  particular  sections  in  question  have  not  seen  fit  to  provide  coopera- 
tion locally. 

The  following  counties  are  now  cooperating,  with  the  approximate 
appropriation  for  predatory  animal  control  herewith  listed : 

Alameda S1.750    Kern S4.140 

Contra  Costa 1.000    Lake    2.000 

Glenn    1.000    Lassen    1,320 

Humboldt 4.SS1    Mendocino 8.000 

Sacramento   .  1.000    Tulare    1,000 

San   Joaquin 1.000    Tolo    2.000 

Sonoma    2.500    Tuba    1.500 

Tehama    SOO    ilontere.v 3,000 

Modoc    1.000    Napa 2.500 

Nevada    Wool   Gro 720    Imperial 235 

•  Joint  Report — W.  C.  Jacobsen.  Chief.  Bureau  Plant  Quarantine  and  Pest  CoBtrol. 
State  Dept.  of  Agriculture,  and  Chas.  G.  Poole,  Leader,  Predatory  Animal  Control 
Work,  tJ.  S.  Biological  Survey. 
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In  addition  to  the  above  counties  cooperation  has  been  extended  to 
live  stock  associations  and  communities  in  San  Diego,  Imperial,  Colusa, 
San  Mateo  and  Sutter  counties.  Some  intensive  work  has  been  done  in 
Siskiyou.  Mono  and  Trinity  counties,  with  slightly  less  intensive  work 
in  San  Bernardino  and  Los  Angeles  counties.  In  Santa  Barbara  and 
Ventura  counties  demonstrational  work  has  been  conducted  at  the 
request  of  live  stock  associations. 

The  total  number  of  predatory  animals  reported  during  the  fiscal 
year  1925  was  4370.  This  number  represents  those  actually  caught 
in  trap  or  found  as  a  result  of  poisoning  operations.  It  will  be  remem- 
bered that  the  practice  in  predatory  animal  work,  in  so  far  as  poison- 
ing is  used,  is  to  exert  very  little  effort  in  attempting  to  tind  poisoned 
coyotes  which  may  have  wandered  considerable  distances  from  the 
stations  where  poison  has  been  exposed. 

There  was  some  slight  interruption  in  the  general  program  occa- 
sioned by  the  detailing  of  certain  of  the  employee's  to  the  Stanislaus 
National  Forest.  The  men  detailed  to  this  particvilar  task  were  picked 
because  of  their  familiarity  with  the  habits  of  deer  and  of  their  long 
experience  in  control  methods  for  wild  animal  pests.  The  live  stock 
interests  and  the  county  boards  of  supervisors  who  were  cooperating 
were,  with  minor  exception,  fully  in  accord  with  the  transfer  of  preda- 
tory animal  experts  to  the  foot  and  mouth  work,  realizing  that  the 
service  of  these  men  would  be  of  very  mai-ked  benefit  in  preventing  the 
possible  spread  of  the'  disease  in  their  sections  of  the  state. 

Some  opposition  has  been  encountered  from  bounty  and  fur  trappers 
but  the  success  of  the  work  in  cutting  down  losses  to  live  stock  has 
been  so  overwhelming  that  the  vital  agricultural  industries  having  to 
do  with  cattle  and  sheep  in  the  state  have  been  able  to  deal  very 
effectively  in  overcoming  the  opposition. 

Special  attention  has  been  paid  to  prevent  any  undue  or  unnecessary 
killing  of  true  fur  bearers.  We  have  refrained  from  doing  intensive 
work  in  certain  areas  because  of  the  possibility  of  killing  skunks  and 
some  of  the  fur-bearing  mammals.  This  policy  has  not  been  followed, 
however,  when  definite  knowledge  of  damage  to  live  stock  and  game 
has  been  reported. 

Appreciable  cooperation  has  been  forthcoming  from  the  various  wool 
growei-s  and  live  stock  associations  and  from  the  Fish  and  Game  officials 
of  the  .state.  Their  full  understanding  of  the  problems  confronting  us 
in  predatory  animal  control  has  aided  materially  in  carrying  the  work 
into  sections  where  previously  it  was  not  conducted. 

No  actual  outbreaks  of  rabies  have  been  found  to  exist  during  the 
year.  Reports  of  rabies  in  isolated  .sections  were  received,  result- 
ing in  prompt  investigation  of  the  circumstances.  No  evidence 
of  the  disease  was  found  in  any  instance.  The  fact  that  it  was  not 
necessary  to  concentrate  any  of  the  employees  in  rabies  districts  aided 
materially  in  carrying  out  the  work  where  instituted  on  a  normal  basis. 
Communications  received  from  individuals  and  live  stock  associa- 
tions have  conclusively  proved  the  value  of  predatory  animal  work  as 
conducted  under  the  policy  of  the  State  Department  of  Agriculture  and 
the  U.  S.  Bureau  of  Biological  Survey  in  cooperation  with  counties  and 
wool  growers'  associations. 
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WEED  CONTROL.: 

Puncture  Vine  (2'rihuhis  icrrgstris). 
State- wide   Interest. 

The  infestation  of  puncture  vine  in  1925  was  so  much  heavier  than 
in  preceding  years  that  it  engaged  attention  in  nearly  every  section  of 
the  state.  This  increased  infestation  was  no  doubt  due  in  part  to  the 
late  spring  rains  and  other  weather  conditio)is  during  the  year,  but 
more  to  the  natural  spread  of  the  weed  under  conditions  found  in  this 
state.  The'  automobile  is  undoubtedly  the  most  important  factor  in 
spreading  this  pest,  and  it  is  only  to  be  expected  that  the  use  of  roads 
and  highways  by  increasing  numbers  of  vehicles  will  continue  the  rapid 
dissemination  of  puncture  vine. 

In  the  summer  of  1925  several  meetings  were  held  independently  by 
groups  of  individuals  in  various  parts  of  the  state  to  consider  a  plan 
for  concerted  action  against  this  pest.  In  Kern  County  there  had  been 
a  puncture  vine  committee  functioning  for  two  or  three  years  as  a 
project  of  the  Farm  Bureau  in  cooperation  with  the  horticultural  com- 
missioner. In  Merced  County  a  committee  was  formed  of  representa- 
tives of  aU  organizations  interested  in  public  ser^'iee,  and  a  project 
drafted  for  eountr.v-wide  publicity  and  action  under  the  leadership  of 
the  horticultural  commissioners.  In  Fresno  a  "Puncture  Vine  Week" 
was  set  aside'  in  an  attempt  to  destroy  the  weed  in  that  city.  On 
August  19,  the  horticultural  commissioners  of  the  Sacramento  Valley, 
meeting  at  Fairfield,  discussed  the  situation  in  that  section  with  respect 
to  the  use  of  more  imiform  methods  of  handling.  On  August  28,  at  a 
meeting  of  the  League  of  southern  California  Horticultural  Com- 
missioners in  Los  Angeles,  a  report  was  made  of  the  past  and  projected 
work  on  puncture  vine  in  each  of  the  northern  counties  and  a  plan  for 
uniformity  of  action  discussed.  On  August  19,  a  meeting  was  called  by 
the  Puncture  Vine  Committee  of  the  San  Joaquin  Valley  Kegional 
Board  of  the  California  Development  Association  for  the  purpose  of 
discussing  a  plan  for  uniform  action  in  the  San  Joaquin  Valley.  The 
Department  of  Agriculture  and  the  San  Joaquin  Valley  horticultural 
commissioners  were  requested  to  draft  siich  a  plan  to  be  submitted  at 
a  later  meeting.  The  following  was  offered  at  a  meeting  held  in  Sacra- 
mento on  September  9  and  accepted  as  a  basis  for  action  in  the  San 
Joaquin  Valley  and  later  for  the  entire  state: 

OUTLINE    OF    PUNCTURE    VINE    CONTROL    SITUATION     IN     CALIFORNIA. 
I.  GENERAL. 

A.  History.  Puncture  vine  has  been  known  to  exist  in  California  for  a  number 
of  years.  Probably  introduced  into  California  with  shipments  of  live  stock. 
It  is  presumed  that  it  came  into  the  United  States  either  in  ships'  ballast 
or  in  the  wool  of  sheep  from  the  Mediterranean  region. 

B.  Disirilution.  Puncture  vine  is  found  chiefly  in  those  California  counties 
which  are  traversed  by  any  main  line  railways.  The  most  heavily  infested 
districts  are  in  the  San  Joaquin  Valley  and  in  Southern  California.  In 
Northern  California,  in  the  coast  and  mountain  counties  the  infestations 
are  still  quite  limited. 

C.  Spread.  The  spread  of  puncture  vine  is  chiefly  along  routes  of  travel.  It 
is  readily  carried  by  automobile  casings  and  by  sheep  and  other  live  stock. 


By  Ethelbert  Johnson,  Superintendent  of  Weed  Control. 
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Plants  are  found  along  highways,  county  roads  and  city  streets.  Railway 
rights  of  way  are  likewise  favorite  locations,  the  seed  being  dropped  out 
of  cars  hauling  gravel,  sand  or  bedding  for  live  stoclv. 

D.  Control. 

1.  Methods. 

a.  On  untilled  nreaf.  including  railroad  rights-of-way,  roadways  of  all 
types,  non-cultivated  irrigation  ditch  banks,  lands  under  the  jurisdic- 
tion of  political  subdivisions,  such  as  school  grounds,  vacant  and 
undeveloped  lands  and  easements,  control  for  puncture  vine  seems 
best  consummated  by  spraying  witli  petroleum  products,  slop  distil- 
lates or  fuel  oils,  preferably  followed  by  burning. 

b.  On  agricultural  or  productive  lands  intensive  cultivation  is  generally 
necessary. 

2.  Cost. 

Cost  varies  with  material  and   equipment   used,   and  amount  of  labor 
involved. 

E.  Control  Campaign  Difficulties.  In  the  past,  endeavor  has  been  made,  in  a 
number  of  instances,  both  by  the  State  Department  of  Agriculture  and  the 
various  county  horticultural  commissioners  to  conduct  a  campaign  against 
this  noxious  weed  pest,  but  in  only  a  few  of  the  counties  has  there  been 
sufficient  public  interest  to  make  such  a  campaign  continuous.  Further- 
more, the  usual  control  measures  proved  ineffective,  and  it  became  necessary 
to  conduct  investigations  to  determine  an  efficient  and  economical  method 
of  control. 

F.  Renewed  Activity.  The  past  season,  1925,  has  brought  puncture  vine 
forth  in  far  greater  quantities  than  has  been  known  in  the  past.  There 
has  been  greater  public  interest  in  its  suppression  than  has  been  here- 
tofore known,  and  numerous  counties,  through  their  horticultural  commis- 
sioners, and  other  agencies,  have  been  activel,v  interested.  Further,  an 
effective  control  has  been  developed.  In  other  words,  a  particularly 
auspicious  season  is  at  hand  and  it  is  believed  that  in  the  coming  years 
there  will  be  even  greater  interest,  which  will  aid  materially  in  any  cam- 
paign conducted  for  the  elimination  of  this  weed. 

II.  IMPORTANT  CONSIDERATIONS. 

A.  Any  campaign  against  a  serious  weed  pest  necessarily  contemplates  a 
program  covering  several  years. 

B.  All  possible  agencies  which  might  have  any  interest  or  connection  whatever 
should  be  lined  up  for  any  assistance  they  may  be  able  to  render. 

C.  Uniformity  of  campaign  in  groups  of  counties,  insofar  as  practical,  is 
important. 

D.  A  campaign  should  be  well  balanced  and  conservative,  yet  consi-stent. 

E.  Fundamental  matters  pertaining  directly  to  a  campaign  should  be  carefully 
considered,  such  as : 

1.  Life  history  and  habit. 

2.  Methods  of  spread. 

.3.  Methods  and  costs  of  control. 
4.  Educational  facilities. 

III.  BASIC  PLAN  FOR  STATE-WIDE  OPERATION. 

A,  Leadership. 

1.  For  each  county,   the  county  horticultural  commissioner. 

2.  For  the  state  as  a  whole,  the  State  Department  of  Agriculture  to  advise 
with  the  county  horticultural  commissioners,  to  coordinate  operations  and 
aid  in  obtaining  cooperation  of  agencies  controlling  infested  areas  from 
which  spread  is  most  common. 

B.  Procedure. 

1.  Method  to  be  determined  by  the  horticultural  commissioner  of  each 
county  on  the  basis  of  local  conditions. 

2.  In  order  to  further  such  methods  the  State  Department  of  Agriculture 
will  assist  on  the  basis  of  past  and  future  investigations. 
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3.  The  horticultural  commissioner  to  coordinate  in  so  far  as  possible  the 
activities  of  all  cooperating  agencies  within  his  county. 

4.  The  State  Department  of  Agriculture  to  coordinate  the  activities  of 
cooperating  agencies  for  the  assistance  of  the  commissioners  where  such 
agencies  oper.ite  over  an  area  greater  than  a  single  county. 

5.  Primary  effort  to  be  directed  to  chief  sources  of  spread,  e.  g.  railways, 
highways,  county  roads,  city  streets,  irrigation  ditches  and  areas  not 
privately  owned  but  under  the  jurisdiction  of  some  political  subdivision. 

6.  Utilization  to  be  made  of  any  practical  educational  features. 

IV.  COOPERATING  AGENCIES. 

1.  California  Development  Association. 

2.  Farm  advisers. 

3.  Farm  bureaus. 

4.  Chambers  of  commerce. 

5.  Banks  and  Trust  Companies. 

6.  Automobile  clubs. 

7.  Civic  clubs. 

5.  Schools. 

9.  Boy  Scouts. 

10.  Local  weed  control  committees. 

11.  Press. 

T.  AGENCIES    INTERESTED    BY    VIRTUE    OF    THEIR    CONTROL    OK 
IN*FESTED  PROPERTY. 

1.  Boards  of  supervisors. 

2.  City  councils. 

3.  Irrigation   districts,   reclamation   districts,   etc. 

4.  School  trustees,  park  trustees,  etc. 
•5.  State  Highway  Commission. 

6.  Railroads. 

7.  Other  public  utilities. 

CONTROL  METHODS. 

The  usual  mechanical  methods  employed  in  the  control  of  annual  weeds,  designed 
to  destroy  the  plants  and  to  prevent  seeding,  are  unsatisfactory  in  the  control  of 
puncture  vine  except  in  agricultural  land  where  intensive  cultivation  can  be  prac- 
ticed. It  is  necessary  for  success  in  controlling  puncture  vine  by  scraping,  hoeing, 
and  similar  methods,  tp  cut  off  the  plants  below  the  crown  before  the  seed  is  formed. 
New  plants  sprout  continuously  during  the  season  of  warm  weather  and  make  a 
very  rapid  growth,  the  burs  beginning  to  form  at  .in  early  stage.  These  young  burs, 
picked  even  before  the  spines  become  rigid,  have  been  found  to  contain  seeds  capable 
of  germination.  The  hoeing,  or  analogous  process,  therefore,  in  order  to  be  effective, 
must  be  repeated  at  frequent  intervals.  During  the  period  of  most  rapid  growth 
these  intervals  must  be  as  short  as  five  to  seven  days.  It  is  possible  to  extend  the 
intervals  somewhat  if  the  hoed  plants  are  gathered  and  burned,  but  this  method  is 
iiot  completely  effective  unless  the  plants  are  cut  before  any  of  the  burs  are  fully 
mature  and  unless  the  plants  are  gathered  before  wilting,  for  the  reason  that  the 
mature  burs,  and  even  the  immature  burs  when  the  plants  have  been  permitted  to 
dry,  will  shatter  off  when  the  plant  is  disturbed. 

As  the  end  to  be  accomplished  is  the  prevention  of  seeding,  as  well  as  the 
destruction  of  the  plant,  it  is  obvious  that  any  method  which  does  not  do  both 
can  not  be  considered  completely  effective.  From  the  foregoing  consideration  it  will 
be  apparent  that  effective  control  can  be  accomplished  only  by  destroying  both  plant 
and  seed  in  place.  To  this  end.  two  methods  suggest  themselves:  (1>  Treatment 
with  a  chemical  which  not  only  wUl  kUl  the  plant,  but  wUl  penetrate  the  burs  and 
destroy  the  seed;  and  (2i  burning. 

Of  the  various  chemicals  which  may  be  used  to  kUl  puncture  vine,  only  the 
petroleum  products  have  been  given  an.v  extensive  trial.  It  has  been  found  that 
such  cheap  grades  of  oil  as  slop  distillate,  tops,  smudge  oil.  Diesel  engine  oil  and 
other  low  grade  fuel  oils  will  readily  penetrate  the  mature  burs  and  destroy  the 
seeds  as  well  as  kill  the  growing  plants.  The  green  burs  which  are  fully  formed 
but  not   yet  dry  are  more  difficult  to  injure,   as  the  natural   moisture  in   the  bur 
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prevents  the  spreading  of  the  oil  and  its  penetration  into  the  seed-bearing  cavities. 
These  green  bnrs  rarel.v  show  more  than  one  viable  seed,  whereas  mature  burs 
show  usually  two,  often  tliree  and  occasionall.v  even  four  viable  seeds.  Where  the 
spraj'ing  is  not  done  until  the  green  lun-s  have  formed,  therefore,  a  second  treatment 
is  necessary.  A  sei'ond  spraying  W'itli  oil  nniy  be  used,  or  tlie  plants  may  lie 
burned  in  place. 

Burning  alone  has  not  proved  practicable.  The  green  plants,  and  particularly 
the  green  burs,  require  such  great  heat  for  their  destruction  that  the  cost  of  effective 
work  is  very  high.  Burning  in  place  after  the  plants  have  been  killed  by  chemical 
or  other  means  is  advisable  wherever  practicable.  It  is  difficult  to  burn  even  the 
dry  plants  in  place,  however,  unless  they  are  tn'.iled  witli  oil  immediately  prior  to 
burning.  A  lighter  application  is  necessary  on  this  scrond  treatment  where  luirning 
Ik  to  follow  than  where  the  plants  are  to  be  left,  as  the  heat  and  not  tlie  oil  is 
depended  upon  to  destroy  the  seeds. 

A  group  of  materials  which  are  promising  and  deserving  of  further  trial  are  the 
acid  sludges,  by-products  of  the  refining  of  various  grades  of  petroleum  products 
which  are  composed  chiefly  of  concentrated  sulphuric  acid,  together  with  the  impuri- 
ties removed  in  the  refining  process,  which  are  of  themselves  virulent  plant  poisons. 
The  acid  .sludges  have  the  advantage  of  being  capable  of  dilution  in  water,  and  in 
15  to  20  per  cent  solution  will  destroy  the  seeds  of  puncture  vine.  These  materials 
;ire  therefore  both  cheap  and  effective.  They  re(|uire  howe\er.  specnil  acid-resistant 
e(|ui|iment    for    hamlling.    as    they    are,    when    diluleil     hialih    coiiosne    to    steel   and 
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;.  11a.  lictail  t^ii  ijmtiun  of  punc- 
ture vine  ITi-ibulns  terrestris) 
plant  showing  leaf  and  maturing 
bur  cluster.  This  cluster  divides 
into  five  burs  each  with  two  heav.v 
spines. 


'io.  llli.  Puncture  vine  burs  eaten  by 
mice  for  the  seed.  Shows  average  of 
three  seed  carriers  in  eacli  bur,  giv- 
ing fifteen  to  the  cluster  and  thousands 
to  each  mature  plant. 


certain  other  metals.     Specifications  for  acid  resistant  equipment  can  probably   be 
worked  out,  however,  at  a  cost  which  is  not  excessive. 

Low  grade  petroleum  oils  in  emulsion  with  caustic  soda  may  be  used  to  kill  the 
plants  and  will  kill  a  portion  but  not  all  of  the  seeds.  Both  50  per  cent  and  2."> 
per  cent  solutions  have  proved  effective  on  the  plants,  and  it  is  probable  that  still 
more  dilute  solutions  can  he  used.  These  emulsions  may  be  used  on  the  young 
plants  before  the  burs  are  formed,  and  will  be  found  cheaper  and  quicker  than 
hoeing.  They  may  also  be  used  as  a  preliminary  treatment  after  the  burs  are 
formed,  to  be  followed  by  burning  or  by  an  oil  spray. 


Camels'  Thorn  (Alluigi  camelorum). 

Probable    Introduction   into   California. 

It  was  at  first  presumed  that  the  .sole  source  of  the  introduction  of 
camels'  thorn  into  California  was  in  connection  with  the  importation 
of  date  offshoots  from  North  Africa.  The  evidence  in  support  of  this 
supposition   was    circumstantial   only,    but    convincing.      The   camels' 
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thorn  is  a  eommon  species  of  vegetation  in  Egypt,  according  to 
botanists,  and  is  valued  as  browse  for  camels,  who  eat  not  only  the  ten- 
der young  shoots,  but  also  the  old  dried  shoots  with  the  seed  pods 
attached.  It  is  a  common  practice,  it  seems,  to  pack  the  oft'shoots  in 
camel's  dung,  and  it  would  be  quite  possible  for  the  dung  to  contain  the 
small  hard  seeds  of  this  plant,  which  might  readily  pass  through  the 
intestinal  tract  unharmed.  Unquestionably  some  of  the  patches  in 
California  were  started  in  this  way  by  horses  having  eaten  the  mature 
seeds.  It  is  claimed,  however,  that  none  of  the  oft'shoots  imported  into 
California  were  packed  in  camel's  dung.  Furthermore,  no  camels' 
thorn  has  been  found  on  any  of  the  plantations  of  imported  date  oft'- 
shoots. although  at  least  two  patches  of  the  weed  have  been  found  grow- 
ing among  seedling  date  plantings.  It  is  possible,  however,  that  some 
of  the  imported  offshoots  may  have  been  unpacked  on  the  site  of  some  of 
the  infested  patches,  and  that  even  if  the  offshoots  were  not  packed 
in  dung,  the  .seeds  might  have  been  lodged  at  the  base  of  the  fronds, 
or  that  pieces  of  the  camels'  thorn  roots  may  have  been  entangled  with 
the  roots  of  the  palms.  Both  conditions  have  been  observed  where  the 
camels"  thorn  has  been  found  growing  among  date  palms. 

It  has  recently  been  established  that  camels'  thorn  may  have  been 
introdui  ed  into  California  in  another  manner  which  does  not  neces- 
sarily exclude  the  former  theory  as  an  additional  possibility.  The 
Federal  Seed  Laboratory  at  Washington.  D.  C.  has  made  a  collection 
of  weed  seeds  indicating  the  origin  of  certain  crops.  Alfalfa  seed  from 
Turkestan  was  found  to  contain  among  other  weed  seeds,  the  seeds 
of  Russian  knapweed  (Ceniaurea  repens)  and  of  two  unidentified 
legumes.  One  of  these  legumes  appeared  nearly  always  in  the  pod, 
and  was  nearly  always  immature.  This  unidentified  legume  was  deter- 
mined to  be  camels'  thorn  by  Miss  Cole  of  the  California  Seed  Labora- 
tory, wlio  was  familiar  with  the  seed  from  California  specimens.  Be- 
tween 1900  and  1918  a  considerable  quantity  of  Turkestan  alfalfa  was 
imported  into  the  United  States,  sometimes  by  the  varietal  name,  at 
other  times,  by  the  name  of  German  alfalfa,  because  of  the  fact  that 
most  of  it  was  handled  by  German  firms.  From  the  time  of  the 
establishment  of  the  California  Seed  Laboratory  in  1912.  samples  from 
all  importations  of  alfalfa  seed  arriving  from  foreign  countries  through 
Pacific  ports  were  examined  at  the  California  Laboratory.  The  records 
for  the  period  from  1912  to  1918,  when  importations  of  Turkestan 
alfalfa  were  stopped  on  account  of  reduced  demand  and  post-war 
conditions,  repeatedly  show  the  presence  of  "Leguminosae"  in 
Turkestan  samples.  Miss  Anna  M.  Lute,  who  was  at  that  time  in 
charsre  of  the  California  Seed  Laboratorv,  wrote  under  date  of  Octo- 
ber 27,  1925 : 

"At  the  time  when  Turkestan  alfalfa  was  very  much  in  vogue,  there 
were  two  unidentified  legumes.  These  were  marked  on  our  sheets 
merely  as  "Leguminosae"  and  reported  as  "undetermined  legumes." 
One  of  these  has  since  been  identified  as  AUiagi  camelorum.  The  other 
is  still  undetermined.  If  you  have  the  Federal  illustrations  of  seeds, 
you  will  find  Plate  10,  Xo.  5  is  Alhagi  camelorum.  No.  4  Plate  10  is 
still  an  undetermined  legume." 

Turkestan  alfalfa,  as  noted  above,  contains  as  the  most  characteristic 
impurity,  the  seed  of  Russian  knapweed.    In  at  least  three  places,  all 
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in  Imperial  Valley,  camels'  thorn  and  Russian  knapweed  are  found 
L'rowing  on  the'  same  premises.  In  each  of  these  places  Turkestan 
alfalfa  was  at  one  time  planted.  This  variety  of  alfalfa  was  widely 
planted  in  California,  and  is  believed  to  have  been  responsible  for  the 
introduction  of  practically  every  patch  of  Russian  knapweed.  Russian 
knapweed  has  been  found  in  about  twenty  counties,  from  Imperial 
to  Glenn.  Why,  then,  has  not  camels'  thorn  been  more  widely 
introduced  ? 

Russian  knapweed  was  found  to  occur  invariably  in  every  sample 
of  Turkestan  alfalfa.  Camels'  thorn  was  found  in  fewer  samples  and 
in  smaller  proportion  in  the  individual  sample.  Tlie  seeds  of  camels' 
thorn  fountl  in  the  samples  were  nearly  always  immature.  Camels' 
thorn  even  when  mature  is  very  difficult  to  germinate  at  ordinary 
temperatures,  but  mature  seed  germinates  fairly  well  after  scalding 
with  hot  water.  Samples  gathered  from  California  specimens  in  differ- 
ent years  show  a  high  percentage  of  so-called  hard  seeds,  that  is,  seeds 
which  are  apparently  viable,  but  which  l)ecause  of  a  hard  waxy  coat 
which  prevents  moisture  from  reaching  the  seed  proper,  do  not  germi- 
nate at  ordinary  temperatures. 

Laboratory  tests  show  that  a  fairly  good  germination  of  camels' 
thorn  can  be  induced  by  first  scalding  the  seeds  by  dipping  into  boiling 
water.  This  treatment  is  similar  to  the  conditions  met  in  a  desert 
habitat  after  a  summer  rain,  and  the  conclusion  would  seem  to  be  that 
camels'  thorn  requires  such  a  condition  in  order  to  propagate  itself 
by  seed  and  that  it  would  therefore  not  readily  establish  itself  by 
seed  except  in  sections  similar  to  its  native  habitat. 


In  Imperial  Valle.y  the  owners  of  most  of  the  patches  of  camels'  thorn 
are  attempting  by  voluntary  effort  to  eradicate  this  weed  but  in  the 
Coachella  Valley  the  owners  have  been  unable  or  unwilling  to  under- 
take the  work.  The  first  attempts  at  eradication  in  the  Coachella  Valley 
were  undertaken  by  the  horticultural  commissioner  under  the  provi- 
sions of  the  Political  Code,  providing  for  abatement  of  certain  classes 
of  nuisances,  the  expense  of  abatement  becoming  a  lien  on  the  property. 
It  was  found  impossible  to  follow  strictly  these  provisions  of  the  law 
without  interrupting  the  work  so  as  to  interfere  with  that  continuity 
which  is  necessary  in  order  to  eradicate  a  weed  by  clean  cultivation. 
An  unsuccessful  attemi)t  was  then  made  to  secure  State  funds  to  under- 
take the  woi-k.  In  July,  1925,  the  Riverside  County  board  of  super- 
visors authorized  the  expenditure  of  $10,000  to  undertake  the  summary 
abatement  of  camels'  thorn.  The  greater  part  of  the  allotted  amount 
was  expended  in  clearing  the  land  of  brush  and  trees,  including  an 
abandoned  date  planting.  The  camels'  thorn  roots  were  .so  intermin- 
gled with  the  roots  of  these  trees  that  it  would  have  been  impossible 
to  destroy  them  without  removing  the  trees.  It  was  not  unusual  to 
find  the  camels'  thorn  roots  growing  between  the  bark  and  the  wood 
of  old  tree  roots.  Since  the  land  was  cleared  it  has  been  kept  worked 
up  to  a  depth  of  eighteen  inches  and  no  live  tops  permitted  to  form. 
It  is  planned  to  continue  this  work  until  all  the  living  roots  are  starved 
out,  when  it  will  be  necessary  to  keep  the  field  under  observation  for 
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a  number  of  years  in  order  that  any  seedlings  which  are  produced 
from  the  millions  of  seeds  in  the  soil  may  not  become  established. 

Russian  Knapweed  (Ceniaurea  repens). 

Distribution. 

Since  the  publication  of  the  first  article  describing-  Russian  knap- 
weed in  the  Monthl.y  Bulletin  of  this  Department  for  March,  1923,  a 
number  of  additional  patches  have  been  discovered.  Several  of  these 
new  stations  were  noted  in  the  annual  reports  of  1923  and  1924.  In 
order  to  bring  together  the  data  now  available  on  the  distribution  of 
this  weed,  there  follows  a  list  of  stations  reported  to  date : 

CoiDitij  LijcaJiUcs 

Imperial Calexieo.  Bond's  Corners,  Brawle.v 

Orange    Greenville,  Delhi,  Smeltzer,  Garden  Grove,  Stanton, 

Buena  Park 

Riverside    Arlington 

Los  Angeles Artesia,  Belltlower.  El  Monte 

Ventura    Oxnard.  Ventura 

Santa    Barbara Solvang 

San    Luis    Obispo Arroyo  (Jraude,  Los  Osos 

County  Localities 

Montere.v     Jletz 

Santa  Cruz Watsonville 

San    Benito Paicines 

San  Mateo Menlo  Park 

Glenn    Norman,  Willows 

Sutter    Rio  Oso 

Sacramento Dos  Pasos 

Stanislaus Craw's  Landing 

Merced     Tuttle 

Fresno    Helm 

Tulare     Tipton 

Commercial    Herbicides. 

A  number  of  superficial  observations  have  been  made  on  the  use  of 
certain  proprietary  weed-killers.  Some  of  these  materials  are  sold 
under  the  claim  that  they  will  destroy  the  underground  parts  of  certain 
perennial  weeds  when  sprayed  on  the  tops.  Test  plots  for  the  control 
of  Russian  knapweed,  morning  glory,  white  horse-nettle,  hoary  cress 
and  a  variety  of  annual  weeds  have  been  under  observation.  In  some 
of  these  test  plots,  and  itnder  certain  conditions,  the  plants  were  killed 
to  a  considerable  depth  below  the  surface,  and  it  would  appear  that 
if  the  same  results  can  be  obtained  in  every  case,  such  a  treatment  may 
be  developed  as  a  commercial  control  if  not  as  a  possible  eradication 
method. 

Since  the  need  is  great  for  a  material  which  will  cheaply  and  effec- 
tively destroy  the  underground  parts  of  perennial  weeds  without  injury 
to  the  soil,  and  since  because  of  the  demand  for  such  a  material 
unscrupulous  manufacturers  of  herbicides  are  often  induced  to  make 
extravagant  claims  for  their  preparations,  it  is  of  importance  that 
investigation  be  made  of  such  of  these  materials  as  show  promise,  in 
order  to  detefmine  their  value  and  proper  use. 
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Carbon    Bisulphide. 

It  has  lono'  been  recognized  that  carbon  bisulpliide  is  one  of  the  best 
chemicals  for  the  destruction  of  perennial  weeds.  While  it  is  not  more 
poisonous  to  plants  than  many  other  materials,  its  property  of  rapidly 
penetrating-  the  soil,  its  killing  eft'ect  on  all  kinds  of  plants,  and  the 
fact  that  it  is  not  permanently  injurious  to  the  soil  makes  it  of  peculiar 
value  under  suitable  conditions.  The  principal  disadvantage  has  been 
the  cost  of  application.  The  method  usually  employed  is  to  apply  by 
hand  in  holes  drilled  in  the  soil  about  eighteen  inches  apart  and 
twelve  to  eighteen  inches  deep,  at  the  rate  of  two  ounces  per  hole.  The 
labor  cost  added  to  the  cost  of  the  material  has  made  the  expense  of 
the  carbon  bisulphide  treatment  prohibitive  except  in  situations  where 
the'  cost  is  of  minor  consideration,  as  where  a  small  patch  of  perennial 
weeds  must  be  eradicated  to  prevent  spread  to  a  large  area.  It  has  been 
found  that  carbon  bisulphide  can  be  applied  cheaply  and  conveniently 
by  a  simple  attachment  on  a  subsoiler  which  allows  the  liquid  to  drain 
through  a  pipe  at  the  bottom  of  the  furrow.  The  furrows  may  be 
made  about  three  feet  apart.  Quantities  as  small  as  one  ounce  in 
three  linear  feet  may  be  used  in  soils  of  good  permeability.  Caution 
.should  be  given  against  attempting  to  reduce  the  quantity  "to  too  small 
an  amount  pel-  cubic  yard.  The  susceptibility  of  plants  to  low  concen- 
tration of  the  gas  is  not  great.  For  this  reason,  an  emulsion  or  solu- 
tion of  the  material  is  not  advisable,  as  the  tendency  to  release  the 
gas  more  .slowly  so  as  to  form  only  a  low  concentration,  even  though 
prolonged  over  a  period  of  time  would  reduce  the'  efficacy  of  the  gas. 
A  high  concentration  apjilied  suddenly  is  essential  to  .successful 
treatment. 

NURSEEY  SERVICE.* 

The  Directory  of  Nurserymen  and  Seedsmen,  1924-25,  was  published 
in  February,  1925,  as  Special  Publication  No.  53  and  gives  a  complete 
li.st  of  those  registered  and  licensed  to  date,  with  their  addresses  and 
classification.  The  laws  and  regulations  affecting  California  nursery- 
meii  were  also  noted.  For  the  fiscal  year  192'5  there  was  a  total  of 
1271  licensed  firms  and  individuals  engaged  in  the  nursery  business. 
Indications  for  the  fiscal  year  1926  would  point  to  a  considerably 
larger  number.  Probably  about  1500.  The  listing  of  such  parties 
provides  a  means  of  closer  contact  with  the  trade,  and  makes  possible 
more  uniform  action  in  pest  control  under  the  suggestion  of  the  State 
Department  of  Agriculture  and  the  county  horticultural  commissioners. 

Continued  contact  has  been  maintained  with  the  nurserymen  and 
horticultural  commissioners  on  problems  relating  to  the'  nursery 
service,  wliich  has  resulted  in  a  better  understanding  and  correction 
of  the  horticultural  laws  and  their  interpretation. 

Pest  conditions  this  past  shipping  season  as  a  whole  have  been  very 
satisfactory.  This  was  particularly  so  with  the  ornamental  and  citrus 
shipments.  Only  in  a  comparatively  few  instances  have  complaints 
been  received  from  the  larger  plant  mail-order  concerns,  while'  carloads 
of  ornamental  stock  moved  into  localities  from  nurseries  heretofore 
unable  to  ship. 

D,    Hartman   and    Everetl    L.    .Smitli,   Nureery    Service   Super- 
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The  erown-gall  situation  among  deciduous  fruit  nursei-ymen  has 
been  corrected  to  a  considerable  extent  by  the  recent  provision  in  the 
horticultural  statiites  which  gives  the  commissioner  at  point  of  origin 
the  authority  to  hold  the  affected  trees. 

The  two  major  pests  affecting  ornamental  nursei'v  stock  are  the 
Citrophilus  mealybug,  Pseudococcus  gahani  Green,  and  the  Argentine 
ant.  Iridotni/rmex  hit  mil  is  Mayr.  Extensive  experiments  have  been 
carried  on  to  determine  the  most  practical  and  effective  method  of 
control.  These  results  favoi-ed  the  use  of  sprays  under  field  condi- 
tions followed  by  dipping  the  stock  prior  to  shipment,  using  12i  per 
cent  of  Special  Refined  OU  in  both  applications. 

Numerous  colonies  of  Argentine  ants  on  several  nursery  projects 
over  the  state  have  been  satisfactorily  cleaned  up  by  using  the  system 
which  consists  of  the  regular  U.  S.  Government  or  "Barber"  syrup 
formiila  having  i,,,  of  1  per  cent  sodium  arsenite  as  its  active  ingre- 
dient and  using  a  two-ounce  heavy  glass  container  with  an  aluminum 
top  to  hold  the  liquid.  Autumn,  winter  and  spring  months  proved 
the  most  satisfactoiy  to  carry  on  an  Argentine  ant  campaign. 

Pest  surveys  have  been  made  on  the  European  elm  beetle,  pecan 
leaf  case  bearer.  Dictyospermum  scale,  pepper  wee^'il,  black  vine  weevil, 
soil  mealybug.  European  earwig  and  raspberry  crownborer.  The 
fullest  cooperation  has  been  received  from  the  various  members  in  the 
department  as  well  as  nurserymen  and  horticultural  commissioners  in 
carrying  on  the  activities  of  the  Xurserj-  Service.  Great  assistance 
has  been  rendered  by  the  collaborator  in  the  southern  part  of  the  state 
who  carried  out  his  instructions  to  the  letter. 

VITICULTURAL  SERVICE.* 

A  vineyard  survey  of  the  state  was  made  in  the  spring  of  1925  to 
ascertain  to  what  extent  the  dry  year  of  1924  had  affected  the  vigor 
and  growth  of  the  vines  and  to  determine  the  probable  size  of  the 
grape  crop  for  1925.  The  siirvey  was  undei-taken  at  the  urgent  request 
of  the  grape  industry  represented  by  growers  and  fruit  distributing 
concerns.  The  transportation  companies  were  eager  for  information 
at  an  early  date  in  order  to  gain  an  idea  of  the  nvunber  of  cars  neces- 
sary for  grape  shipment  to  eastern  markets. 

To  be  of  practical  value,  such  a  survey  required  close  investigation 
of  vineyard  conditions  in  all  counties  where  grapes  were  grown  on  a 
commercial  scale.  A  cooperative  program  was  adopted  with  the  county 
horticultural  commissioners  wherever  these  officers  were  able  to  assign 
inspectors  to  obtain  the  necessary  information,  which  information  was 
verified  by  this  office  from  time  to  time.  Where  assistance  through 
these  county  officers  was  not  available,  special  men  were  a.ssigned 
under  the  direction  of  the  California  Department  of  Agriculture. 
There  were  seven  such  special  investigators. 

Vineyard    Conditions. 

The  appearance  of  the  vines,  except  in  phylloxerated  vineyards, 
belied  actual  conditions,  inasmuch  as  vigorous  and  healthy  growth  was 
apparent,  but  investigation  developed  the  fact  that  this  vigorous  growth 

*  By  R.  L.  Nougaret,  Viticulturist,  Sacramento. 


MOXTHLV  BT'LI>ETIN.  199 

was  made  at  the  expense  of  fruitfulness.  and, was  somewhat  accelerated 
due  to  favorable  weather  conditions.  Early  in  the  season  proof  was 
evident  that  the  vines  were  in  a  weakened  condition  dne  to  the  dry 
spell  of  the  previous  year.  New  shoots  were  put  forth  at  three  different 
times  at  intervals  of  from  a  week  to  two  weeks.  The  first  shoots 
sprouted  were  very  vigorous  and  thicker  than  normal,  growing  in 
length  with  exceptional  rapidity  and  with  unusually  long  internodes. 
These  shoot.s  were  fruitful  but  not  to  a  normal  extent,  bearing  only  one 
blossom  cluster  as  a  rule,  when  there  should  have  been  two  and  for 
some  varieties  three.  The  second  series  of  shoots  was  conspicuously 
below  average  strength  and  vigor  and  bore  generally  inferior  blossom 
clusters.  Often,  on  one  vine,  three  stages  of  shoot  growth  were 
distinctly  noticeable,  particularly  with  reference  to  the  fruit  clusters 
and  the  setting  of  the  fruit,  some  berries  being  about  the  size  of  peas 
on  the  first  sprouted  shoots,  while  only  blossom  clusters  were  present 
on  the  late  sprouted  shoots.  The  singular  condition  of  growth  was  not 
peculiar  for  any  district  or  variety  of  grapes,  biit  appeared  to  be  quite 
general  throughout  the  state. 

This  condition  was  less  conspicuous  in  tlie  Lodi  district  where  the 
sprouting  of  the  vines  was  more  or  less  normal  due  to  availability 
of  water  for  irrigation  during  the  1924  season.  The  clusters  of  fruit 
in  this  district  showed  many  shotberries  and  nonsetting  of  fruit 
in  the  case  of  vines  liaving  shorter  and  less  thrifty  canes  brought 
about  by  a  weakened  condition. 

The  irregular  and  apparently  abnormal  behavior  of  the  vines  may 
be  explained  on  two  bases.  In  the  first  place  the  vines  had  suiTered 
to  a  certain  degree  from  the  prolonged  drought  of  the  previous  year 
and  possibly  also  because  of  having  produced  too  heavily  for  the 
dry  conditions,  and  any  reserve  food  material  available  was  utilized 
in  fruit  production,  instead  of  .storing  reserve  food  in  the  plants  for  the 
following  year.  The  fact  that  only  a  part  of  the  buds  opened  at  first  is 
quite  conclusive  indication  of  a  lack  of  vitality.  In  the  second  place  the 
early  rainfall  of  1925  was  fairly  normal.  The  soil  received  sufficient 
water  for  the  vines  to  generate  a  comparatively  heavy  sapflow  causing  a 
faster  length  growth  and  a  larger  size  growth.  In  response  to  an 
excessive  sapflow,  the  stronger  vegetative  buds  sent  out  shoots  in 
advance  of  the  weaker  buds,  giving  an  appearance  of  a  second  growth 
when  the  latter  began  to  elaborate.  Inasmuch  as  these  shoots  were 
forced  in  the  main  from  dormant  fruit  buds,  they  also  were  generally 
fruitful.  When  later  a  third  period  of  sprouting  occurred  most  of  the 
energy  had  been  used  up  in  jnitting  out  the  early  groups  of  shoots, 
hence  the  third  lot  did  not  beai-  blossom  clvisters  to  the  extent  that 
the  first  and  second  growths  had.  many  being  nonproductive,  similar 
to  watersprouts. 

Coulure  likewise  had  some  considerable  effect  upon  the  size  of  the 
year's  grape  crop.  This  condition  is  the  result  of  defective  pollina- 
tion, and  is  also  fostered  by  a  very  luxuriant  herbaceous  growth. 
When  berries  are  formed  they  remain  more  or  less  ati'ophied  through 
lack  of  or  faulty  pollination,  and  may  remain  quite  small  (shotberry), 
or  they  may  merely  be  imdersized  due  to  abnormal  organic  structure, 
(waterberry),  caused  by  defective  pollination  and  continued  inability 
to  gain  headway  in  growth  in  competition  with  excessive  numbers  of 
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berries  in  the  bunch.  Low  temperatures  and  high  humidity  have  a 
tendency  to  cause  this  condition  at  time  of  pollination.  In  either  case, 
however,  whether  .shotberrie.s  or  the  larger  waterberries,  the  result  is  a 
defective  quality,  the  smaller  size  or  shotberry  being  the  more  notice- 
able and  detracting  appreciably  from  the  appearance  of  the  frnit. 
If  conditions  are  entirely  favorable,  these  berries  may  develop 
characteristic  color,  acquire  a  fair  sugar  content  and  be  palatable, 
even  though  organically  unsound,  but  they  have  a  tendency  to  cause 
very  poor  keeping  qualities  in  shipments.  During  1925  the  Malaga 
and  Thompson  Seedless  varieties  principally  had  their  qualitj'  im- 
paired due  to  waterberry,  and  as  a  matter  of  fact  practically  all  varie- 
ties except  Muscats  were  affected  with  inferior  berries. 

Special  notes  were  taken  on  certain  specimens  of  grapes  with  a  view 
to  determining  the  cause  of  prevalent  poor  quality.  In  a  vineyard 
in  Kings  County  several  bunches  of  Malaga  and  Muscat  grapes  were 
tagged  and  left  on  the  vines.  These  bunches  were  selected  as  being 
representative  samples  of  types  reported  from  eastern  markets  as 
lacking  good  shipping  qualities  with  particular  reference  to  color, 
firmness  and  size.  The  samples  had  berries  which  .were  off-color  and 
which  were  softer  and  more  waterv  than  normal. 

Certain  bunches  were  left  on  the  vine,  others  picked  and  notes  taken 
from  time  to  time  during  the  period  from  September  3  to  October  11, 
or  until  they  became  ripe.  On  September  3  three  pairs  of  bunches 
were  selected  from  the  same  vine  and  in  the  same  general  position.  Of 
these,  one  bunch  of  each  pair  was  picked  and  the  remaining  three 
tagged  and  left  on  the  vine,  with  a  view  to  determining  the  varying 
results  between  those  picked  and  those  left  hanging  until  full  ripeness 
on  October  11.    The  results  are  shown  in  the  following  table : 


ilalaga  Grapes. 

Bunch  picked 
September  3 

Buncli  picked 
October  1 1 

Possible 
difference 

lir  Xo.  4.    

lir  Xo.  .5.    

Siisar     lfl.1% 

Aciditj-     0.645% 

Susrar     16.7% 

Acidit.T     0.5625% 

20.S% 

0.5775% 
19.6% 

0.4125% 

Gain  1.7% 
Loss  0.0775% 
(iain  1.9% 
Ix)ss  0.15% 

The  quality  of  these  bunches  of  grapes  remained  inferior  to  normal 
ripeness  and  they  continued  to  have  some  waterberries. 

Summarizing  the  results  of  the  investigation  with  reference  to  the 
effect  of  drought  it  would  appear  that  the  conditions  arising  during 
1925  were  basic  in  the  early  development  of  the  vines  and  the  resulting 
effects  upon  the  crop  were  as  follows : 

Excessive  growth  was  induced  from  early  moisture  conditions  at  the 
expense  of  f ruitfulness ;  a  heavier  production  of  crop  than  the  vine 
could  normally  .sustain  during  the  previous  year  had  used  up  any 
reserve  food  storage  and  had  weakened  the  vines  to  the  extent  that 
coulure,  or  defective  pollination,  produced  an  appreciable  quantity 
of  inferior  ben-ies:  and  continued  hanging  on  the  vines  up  to  full 
maturity  did  not  correct  the  situation  which  was  apparently  tlie  nor- 
mal outcome  of  the  drouslitv  conditions. 
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Grape  Phylloxera   Situation. 

Vineyards  suffering-  from  phylloxcrii  sliowed  signs  of  serious  decline 
in  vigor  with  prospects  during-  1925  of  these  vines  being  more  stunted 
in  growth  than  they  were  prior  to  the  dry  year.  The  damage  caused 
by  this  insect  unquestionably  becomes  greatly  aggravated  by  a  lack 
oF  moisture  during  a  long  period.  Accumitlative  destructive  effect 
causes  the  vines  to  have  much  greater  difficulty  in  recuperating  to 
the  point  of  vegetative  vigor  previously  possessed.  Normally,  acreages 
seriously  affected  by  phylloxera  and  stunted  in  their  growth  would  be 
dug  up,  but  growers  did  not  seem  to  realize  the  possible  aggravated 
effect,  laying  same  mainly  to  the  dry  condition  which  prevailed  during 
1924,  and  hoping  by  continued  irrigations  in  1925  to  revive  their  vines.. 
These  vines  will  be  removed  ultimately,  at  least  the  seriously  affected 
ones.  During  the  dry  year  phylloxera  infested  vines  in  some  sections 
showed  the  effei-ts  of  the  insect  infestation  so  severely  that  it  hardly 
jiaid  to  pick  the  grapes  produced,  although  prior  to  1924  there  was  some 
profitable  production. 

In  the  interior  valley  counties,  particularly  Tulare  and  Fresno,  the 
condition  was  more  apparent  and  about  2500  acres  in  Tulare  and 
several  hundred  in  Fresno  were  removed.  The  survey  indicated  that 
more  vines  were  being  planted  on  phylloxera  resistant  roots  than  ever 
heretofore,  and  all  such  vineyards  can  be  brought  back  to  their  normal 
vigor  in  spite  of  the  drought  period.  It  is  probable  that  more  acreage 
of  vines  was  dug  up  in  1925  than  1924,  due  to  the  after  eff'ects  of  the 
dry  year  together  with  the  phylloxera  injury  noted. 

Brown   Rot  of  Grapes. 

The  survey  revealed  the  presence  of  a  fungus  disease  on  the  grapes 
which  rarely  occurs  luider  normal  weather  conditions.  Specimens 
of  blossom  clusters  and  clusters  with  set  fruit  were  submitted  to  the 
plant  pathologist  of  this  bureau  for  determination  and  we  quote  his 
i-eport  herewith : 

A  disease  of  sraiies  oocuireil  in  ]i'2.-j,  wliii-h  either  had  uot  occurreil  in  previuu.s 
sears  or  had  occurred  in  such  small  amounts  as  to  escape  attention.  For  want  of 
.!   better  name,  it  can  be  called  brown  rot,  a  term  which  is  very  descriptive. 

The  disease  affects  directly  the  current  growth  of  cane,  petiole,  rhachis  and 
peduncle,  all  young,  succulent  woody  parts  of  the  vine.  From  the  peduncle  the 
casual  fungus  travels  to  the  blossoms  and  young  berries. 

The  disease  is  characterized  by  the  development  of  brown,  watersoaked  lesions. 
These  lesions  may  lie  small  spots  in  the  beginning.  Later  they  develop  into  large, 
irregular  areas  iu  which  the  tissues  underlying  become  soft,  watery  and  brown.  On 
the  surface  of  such  areas,  the  casual  fungus  produces  a  luxuriant  growth  of  mycelium, 
conidiophores  and  conidia  often  covering  the  entire  affected  area  and  giving  it  a 
grayish  appearance. 

The  causal  fungus  has  been  identified  as  a  member  of  the  Botrytis  cinerea  group. 
lt.«  diveldinnent  was  favored  by  late  spring  rains  accompanied  by  optimum  atmos- 
pheric tenipcratiu'es. 

While  the  amount  of  damage  done  to  the  grape  industry  was  very  small,  probably 
less  than  O.o  of  one  per  cent  of  the  whole  croji  in  the  state,  it  was  very  evident 
from  observations  in  192.5  that  under  favorable  conditions  the  disease  can  cause 
an  appreciable  loss  over  a  large  portion  of  the  state.  In  any  consideration  of  this 
disease,  it  is  important  to  recognize  the  possibility  of  an  accumulation  of  the  win- 
tering stages  of  this  fungus  in  any  vineyard,  which,  if  the  accumulation  is  per- 
mitteil  to  continue,  may  cause  thi'  loss  of  the  entire  crop  of  the  year. 
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BUREAU  OF  FRUIT  AND  VEGETABLE 
STANDARDIZATION. 


The  Btireau  of  Fruit  aud  Yejretable  Standardization,  during  the 
year  192.5.  has  carried  on  four  principal  activities. 

(1)  Fruit  and  Vegetable  Standardization  Service. 

(2)  Apple  Standardization  and  Inspection  Service. 

(3)  Shipping  Point  Inspec-tion  Service. 

(4)  Potato  Seed  Certification  Service. 

The  administration  of  the  California  Canned  Fruit  Standardization 
Act.  pas.sed  by  the  legislature,  has  been  assigned  to  the  bureau  of 
Fruit  and  Vegetable  Standardization.  It  is  a  new  law  requiring  the 
marking  of  cans  of  '"second"'  grade  fruit,  and  providing  certain  mini- 
mum specifications  for  fruits  and  syrups  packed  under  "standard"' 
grade.  The  act  goes  into  effect  the  first  of  the  year  1926.  and  inspec- 
tion will  be  pro^-ided  by  this  bureau  in  accordance  with  the  provisions 
of  the  law. 

Fruit  and  Vegetable  Standardization  Service. 

Since  the  California  Fruit  and  Vegetable  Standardization  Act  was 
revised  by  the  legislature  in  192.5,  the  activity  of  the  bureau  has  covered 
the  administration  of  the  Fruit  and  Vegetable  Standardization  Acts 
of  1923  and  of  1925.  While  the  bureau  is  directly  charged  with  the 
enforcement  of  this  law.  the  work  is  carried  on  principally  by  the 
county  horticultural  commissioners  of  the  .state,  with  their  deputies  and 
inspectors,  who  are  named  by  the  act  as  enforcing  officers.  The 
principal  function  luider  the  authority  eoufefred  on  the  Director  of 
Agriculture  is  to  seciire  thorough,  efficient  and  uniform  enforcement 
in  all  districts  and  counties  throughout  the  state. 

The  Standardization  Act  establishes  certain  minimum  requirements 
with  which  the  nineteen  fresh  fruits,  nuts  and  vegetables  specifically 
melitioned  must  conform,  and  designates  standard  packages,  packs  and 
markings.  In  addition  to  the  specific  requirements  for  these  crops 
which  are  mentioned,  the  general  provisions  of  the  law  prevent  decep- 
tive packing  or  false  or  misleading  markings  on  any  containers  of  fresh 
or  dried  fruits,  nuts  and  vegetables. 

One  of  the  outstanding  accomplishments  during  the  year  1925  was 
the  inspection  of  oranges  throughout  the  central  and  southern  districts 
of  the  state.  The  loss  by  frost  during  the  latter  days  of  the  previous 
year  was  estimated  at  from  25  to  35  per  cent  of  the  entire  crop.  The 
problem  of  keeping  the  frosted  oranges  from  both  local  and  Eastern 
markets  was  of  fundamental  importance  to  the  industry,  and  entailed 
a  great  amount  of  inspection  in  nearl.v  all  of  the  citrus  packing  houses 
of  the  state.  Due  very  largel.v  to  the  splendid  cooperation  between  the 
county  horticultural  commissioners,  the  State  Department  of  Agricul- 
ture and  the  orange  growers  and  shippers,  the  amount  of  seriously 
frozen  oranges  which  were  shipped  or  sold  on  local  markets  was  negli- 
gible. This  concerted  action  aud  thorough  inspection  kept  the  markets 
in  good  condition,  and  resulted  in  a  saving  of  man.v  millions  of  dollars 
to   the    indiistry.      A    representative    in    the   citrus   growing   sections 
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throughout  practically  the'  entire  year  aided  very  materially  in  iinify- 
in<?  the  work  in  the  diffei'ent  counties. 

Durin<r  1925  a  special  effort  has  been  made  both  by  the  county 
horticultural  commissioners  and  the'  department  to  more  thoroufrhly 
inspect  the  fresh  fruits,  nuts  and  vesretables  handled  in  our  local  mar- 
kets. The  fact  should  not  be  overlooked  that  our  California  markets 
offer  one  of  the  most  remunerative  channels  for  the  disposal  of  these 
important  crops.  In  the  past,  many  <rrowers  and  shippers  have  sold  in 
local  markets  produce  which  they  did  not  feel  was  of  sufficiently  high 
quality  to  be  shipped  to  distant  parts  of  the  country.  The  Bureau  of 
Fruit  and  Vegetable  Standardization  has  encouraged  the  .systematic 
inspection  of  all  truckloads  of  produce  going  into  California  markets 
from  the  producing  areas,  and  in  many  districts  of  the  state  the  work 
has  been  carried  out  very  successfully  by  the  county  horticultural 
commissioners  and  their  forces,  with  the  result  that  the  market  demand 
for  such  products  when  properly  standardized  has  been  materially 
improved. 

The  revised  California  Fruit  and  Vegetable  Standardization  Act. 
passed  in  1925,  made  a  number  of  changes  which  strengthened  the 
work  considerably,  particularly  in  regard  to  requirements  affecting 
lettuce  and  walnuts. 

During  the  year  1925,  according  to  figures  issued  by  the  U.  S. 
Department  of  Agriculture,  nearly  250,000  carloads  of  fruits,  nuts  and 
vegetables  were  .shipped  from  California  points.  "With  this  enormous 
increase  in  production,  the  problem  of  standardization  of  these  crops  is 
becoming  of  greater  importance  each  year,  and  the  shipping  of  high 
quality,  well  graded  fruits,  nuts  and  vegetables,  in  standard  containers, 
is  recognized  by  the  industry  as  essential  in  the  satisfactory  and  profit- 
able handling  of  these  products.  There  has  been  a  general  feeling 
throughout  the  entire  industry  that  the  minimum  standards  now  estab- 
lished in  the  law  should  be  further  strengthened,  and  steps  are  being 
considered  to  accomplish  this  in  the  manner  desired  by  the  industry. 

Apple  Standardization  and  Inspection  Service. 

The  California  Standard  Apjde  Ad  was  amended  by  tlie  1925  legis- 
lature, being  strengthened  in  several  particulars.  Tine  of  the  most 
important  of  these  was  the  delegation  of  specific  authority  and  respon- 
sibilitj'  for  enforeemeiit  to  the  count}'  horticultural  commissioners  of 
the  state  and  their  deputies  and  inspectors,  in  addition  to  the  State 
Department  of  Agriculture,  formerly  named  as  the  enforcing 
organization. 

The  three  standard  grades  established  in  the  act,  Extra  Fancy. 
Fancy  and  C  grade,  which  have  been  made  to  conform  as  closely  as 
possible  with  those  of  the  other  western  boxed  apple  states,  were  not 
affected  by  the  amendments.  Under  this  law  all  apples  packed,  shipped 
or  sold  in  California,  irrespective  of  where  they  we're  produced,  must 
be  marked  with  one  of  these  standard  grades  and  comply  with  its  speci- 
fications, or  else  be  marked  "unclassified  apples."'  Unclassified  apples 
are  required  to  be  free  from  insect  and  fungous  pests. 

The  enforcement  of  the  act,  conducted  by  the  State  Department  of 
Agriculture,  is  finanred  entirely  by  the  payment  of  a  fee  by  the  packer 
for  the  use  of  the  official  state  inspection  stamp,  which  is  placed  on 
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each  package,  showiug  the  grade  of  the  apples  and  the  fact  that  the.v 
have  been  officially  inspected  and  passed  by  the  State  Department  of 
Agriculture  as  meeting  all  requirements  of  the  California  Standard 
Apple  Act  and  the  grade  designated.  In  addition  to  the  force  of  the 
Department,  the  county  hortieultiiral  commissiouers,  as  stated  above, 
have  been  definitely  named  as  enforcing  officers  and  authorized  to 
prevent  any  violations  of  the  act.  This  has  resulted  in  a  greatly  in- 
creased efficiency  in  the  work  through  the  addition  of  such  a  large 
force  of  men,  who  have  displayed  an  active  interest  in  the  administra- 
tion of  the  law. 

The  California  apple  crop  for  1925  lias  been  estimated  at  about  one- 
half  of  normal,  the  quality  of  the  fruit  and  the  price  received  being 
equally  disappointing.  The  California  Cooperative  Crop  Reporting 
Service  has  estimated  that  only  o5  per  cent  of  the  production  was  con- 
sumed in  a  fresh  state.  Heavy  codling  moth  infestation  made  packing 
very  difficult  in  many  localities  and  required  close  inspection  on  the 
part  of  the  enforcing  authorities.  Notwithstanding  these  unfavorable 
conditions.  1536  cars  of  apples  were  inspected  and  stamped  by  the 
Department  of  Agriculture  during  1925  out  of  a  total  of  2253  .shipped. 

In  addition  to  the  rigid  inspection  of  apples  shipped  by  rail,  and 
those  offered  for  sale  on  the  markets  of  the  state,  particular  attention 
was  given  to  the  inspection  of  shipments  by  truck.  With  the  continued 
improvement  of  highway  sy.stems  there  has  been  a  great  increase  in 
truck  movement  of  apples,  particularly  to  the  Los  Angeles  and  San 
Francisco  Bay  markets.  These  shipments,  which  occur  principally  at 
the  first  of  the  season,  are  apt  to  be  poorly  graded  and  below  the 
requirements.  Inspectors  stationed  on  the  highways  this  season  have 
been  able  to  inspect  practically  all  of  the  truck  shipments,  thereby 
reducing  the  sale  of  substandard  apples  to  a  minimum  and  keeping  the 
markets  in  a  healthy  condition. 

Shipping  Point  Inspection  Service. 

Certification  of  fruits  and  vegetables,  which  was  organized  by  the 
California  Department  of  Agriculture  in  cooperation  with  the  Bureau 
of  Markets,  U.  S.  Department  of  Agriculture,  in  Jidy,  1920.  was  con- 
tinued by  the  Federal-State  Shipping  Point  Inspection  Service  during 
the  past  year.  Upon  the  request  of  the  grower,  shipper,  receiver  or 
any  other  party  having  a  financial  interest  in  any  lot  of  fruits  or 
vegetables,  an  inspection  is  made  and  certificate  is.sued  describing  in 
detail  the  quality,  condition,  grade,  pack,  load  and  other  factors  of 
importance.  This  certificate  is  receivable  as  prima  facie  evidence  in 
any  court  of  the  Fnted  States,  and  is  generally  accepted  as  a  basis  of 
buying  and  .selling  cars  which  neither  the  purchaser  nor  the  seller  has 
seen.  It  also  is  used  as  a  basis  of  settlement  of  claims  for  allowances 
and  rejections,  and  in  connection  with  insurance  and  the  ad.justment  of 
claims  against  the  railroads  for  damaee.  The  service  is  entirely 
optional,  fees  being  charged  to  cover  the  expense  involved.  These  fees, 
under  ordinary  circumstances,  are  at  the  rate  of  $5  a  ear  for  carload 
lots  containing  not  more  than  four  diiferent  varieties  or  commodities. 

This  service  has  shown  a  material  increa.se  in  the  number  of  inspec- 
tions made  on  nearly  all  commodities  during  the  year,  due  very  largely 
to  a  desire  on  the  part  of  the  shippers  and  bnvers  to  have  an  accurate 
and  unbiased  report  on  the  products  they  handle. 
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While  most  inspections  were  made  on  the  basis  of  the  United  States 
gf  ades  for  the  various  commodities,  nevertheless  it  was  quite  noticeable 
in  the  case  of  some  crops  which  generally  failed  to  meet  the  specifica- 
tions of  these  grades  that  there  was  little  if  any  decrease  in  the  number 
of  inspections.  It  was  necessary  to  increase  the  force  during  the 
height  of  the  shipping  season  to  a  total  of  more  than  170  inspectoi's. 
The  greater  part  of  the  worlc,  as  in  previous  years,  consisted  of  the 
inspection  of  grapes,  which  reached  a  total  of  more  than  36,000  cars 
or  51  per  cent  of  all  shipments  of  ihis  commodity.  The  accompanying 
tables  indicate  the  growth  of  the  service  since  its  organization. 


f'lii-Iot   I n x i)pi'f iotiK  of  Fndts 


mil}  Veaetahlen 
Jill    Vr«r.s    1111(1 


Juhj  1,  laZO.  to  Deoember  31.  192.;. 
Months. 


.Tanuar.v    

February    

March    ■. 

April   

May    

June    

July 105 

August    400 

September    1.125 

October 1.070 

November SfiS 

December    390 


1931 
290 
359 
243 
111 
654 
447 
741 
879 
2.482 
2.5G0 
997 
351 


TotaLs 


3.964         10.129 


1922 

347 

299 

1,126 

649 

1,488 

1,0S5 

993 

1,377 

3.453 

3.578 

1.849 

1.053 

17.297 


798 
602 
990 
247 
941 
,064 
,141 
,185 
,634 
,895 
,417 
,650 


ComiKirisoii   of  Carlol   hihiiiiiirntt:   iinri   Innpertions  for   the   Yi 
1  nil  II  Hi  If. 

19-20                1921                 1922  192S 

Shipments    155.303       l.S(l.94C>       17.S.4S8  222,732 

In.spectidus    3.964         10.129         17.297  43,564 

Per  cent   inspected 2.(1                .j.(i                9.7  19.6 


1921, 

1.218 

1.237 

839 

924 

1,843 

2.423 

2.020 

2.980 

10,812 

7,208 

3,214 

1,165 


983 

1,269 

1,522 

1,386 

2.287 

2,680 

2,160 

3,055 

19,275 

16,603 

2,264 

883 


35,889        54,367 

rs  1920  to  192.;, 

192i  1925 

21S,8G9  240,987 

35,889  M,367 

16.4  22.6 


Potato  Seed  Certification  Service. 

The  United  States  Department  of  Agriculture  has  estimated  tliat  if 
the  potato  crop  of  the  entire  country  were  produced  from  high  quality 
seed  an  increased  yield  of  between  10  and  25  per  cent  would  be  the 
result.  In  a  normal  .season  the  value  of  this  quantitj'  of  potatoes  would 
be  between  $40,000,000  and  $100,000,000  based  on  the  average  prices 
paid  for  the  crop,  which  means  that  from  10  to  25  per  cent  more  land 
area  than  is  necessary  is  being  used  for  production  of  the  potato  crop 
in  the  United  States.  In  other  words,  if  onl.y  high  grade  seed  were 
planted  the  average  potato  grower  could  produce  the  same  yield  of 
potatoes  on  from  10  to  25  per  cent  less  acreage  than  he  is  now  employ- 
ing. Not  only  would  this  result  in  saving  the  cost  of  raising  the  pota- 
toes on  extra  land,  but  it  woidd  leave  the  acreage  available  for  other 
crops. 

Applied  to  California,  this  would  mean  the  release  of  from  five  to 
ten  thousand  acres  for  other  crop  purposes.  The  ultimate  aim  of 
potato  seed  certification  is  to  produce  a  sufScient  quantity  of  such 
stock  to  supply  all  of  the  potato  growers  of  California  who  will  use  it. 
The  maintenance  of  a  potato  seed  certification  service  furni.shes  a 
.supply  of  high  producing  stocl^  for  planting  and  insures  the  grower 
against  introducing  dangerous  pests  and  di.seases  into  his  soil,  in  addi- 
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tion  to  assisting  him  in  the  selection  of  varieties  adapted  to  his  growing 
conditions. 

A  high  standard  of  California  certified  seed  potatoes  has  been  main- 
tained during  the  past  year  and  a  foundation  laid  for  a  greater  expan- 
sion of  this  -work  in  the  futui'e.  ^lore  interest  is  being  displayed  by 
progressive  growers  in  the  seed  producing  sections  in  the  raising  of 
certified  seed,  and  in  the  commercial  potato  sections  low  crop  yields 
from  poor  seed  have  aroused  an  active  consideration  of  the  value  of 
planting  only  good  seed. 


Fig.    12.     Field    of    •"certified"    Burbank    potatoes. 

Recent  information  concerning  the  eflfect  of  virus  diseases  on  the 
potato  shows  conclusively  that  no  other  group  or  kind  of  disease  is 
exacting  so  heaA"y  a  toll  on  the  yield.  Owing  to  the  insidious  nature  of 
the.se  virus  diseases,  including  the  rapid  spread,  the  difficulty  of  control, 
and  complicated  sj-mptoms  which  are  difficult  to  diagnose,  it  is  only 
through  seed  certification  that  stock  can  be  developed  which  is  free 
from  them  or  which  contains  only  a  negligible  percentage.  This  is  the 
task  which  potato  seed  certification  should  accomplish,  and  its  value  to 
the  potato  industry  of  California  will  be  measured  by  its  success. 
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BUREAU  OF  GRAIN,  SEED  AND  WAREHOUSE 
STANDARDIZATION. 


The  activities  of  this  bureau  are  divided  into  the  following  projects: 

1.  Grain  inspection. 

2.  Seed  laboratory. 

3.  Bonded  warehouses. 

4.  Cotton  classing. 

5.  Cotton  seed  certification. 

With  the  exception  of  that  portion  of  the  California  Seed  Act  which 
Ijrovides  for  the  compulsory  labeling  of  seed  exposed  and  offered  for 
.sale  under  certain  conditions,  the  work  of  the  bureau  may  be  classed  as 
service,  rather  than  regulatory  work.  Under  such  a  basis  of  opera- 
tion the  activities  depend  upon  crop  conditions,  market  situations 
and  the  recognition  on  the  part  of  producers  and  dealers  of  the  benefits 
to  be  derived  by  taking  advantage  of  the  opportunities  which  are 
furnished  by  the  establishment  of  such  enat)ling  laws. 

There  are  appended  .several  tables  giving  definite  information  as  to 
tlie  character  and  amount  of  work  being  performed  in  grain  inspection, 
seed  laboratory  work,  bonded  warehou.ses  and  cotton  classing. 

Grain  Inspection. 

The  California  Grain  Standardization  Act  of  1921  authorizes  tlie 
Director  of  Agriculture  to  establish  standards  for  the  grading  of  agri- 
cultural products  and  provide  inspection  service  applicable  to  these 
products.  The  grading  standards  established  by  the  United  States 
Department  of  Agriculture  under  the  provisions  of  the  Grain  Stand- 
ards Act  become  California  standards  in  accordance  with  the  provisions 
of  our  law.  In  addition  to  these  federal  standards  for  corn,  wheat, 
oats,  rye  and  grain  sorghums,  the  California  Department  of  Agricul- 
ture has  established  grading  standards  for  barley,  beans  and  rice. 

A  change  in  conilitions  of  marketing  and  movement  of  grain  nece.ssi- 
tated  the  transfer  of  our  Stockton  Inspection  Office  to  Vallejo.  Inspec- 
tion offices  are  also  maintained  at  San  Francisco  and  Sacramento. 
During  the  year  the  efforts  of  the  department  have  been  directed 
towai'd  rendering  a  .service  to  those  desirous  of  securing  grading  certifi- 
cates on  grain  bought  or  sold  and  to  bring  about  a  better  under.standing 
of  the  proper  application  of  grading  standards  and  the  beneficial  use 
of  grading  certificates.  The  most  notable  developments  have  been  in 
the  increased  use  of  official  state  certificates  in  the  grading  of  paddy 
rice. 

The  prevailing  custom  of  marketing  grain  on  the  basis  of  sample 
submitted  by  the  grower  to  the  dealer  has  developed  through  years  of 
practice  covering  a  period  of  time  when  the  official  grading  of  grain 
on  properly  established  standards  was  not  available.  Strange  as  it 
may  appear  to  those  familiar  with  cu.stoms  exi.sting  in  other  sections 
of  the  United  States,  the  producers  are  slow  to  change  from  the  old 
bartering  basis  to  the  newer  method  of  selling  products  under  a 
system  whereby  both  the  seller  and  the  buyer  are  equally  well  informed 
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as  to  the  qualitj"  and  condition  of  tlie  grain.  The  product  as  mar- 
keted is  not  only  sold  on  an  official  certificate,  but  also  at  a  price  ■which 
is  established  in  accordance  with  the  prevailing  price  for  the  grade  as 
sold  and  under  conditions  whereby  the  producer  is  properly  informed 
as  to  the  prevailing  market  conditions. 

The  development  of  a  more  economical  marketing  of  our  grain 
products  will  be  greatly  influenced  by  a  more  general  use  of  inspection 
whereby  the  producer  will  not  only  secure  proper  returns  for  his  high 
quality  product,  but  through  which  it  will  be  possible  to  develop  mar- 
ket news  information  which  will  be  definite  and  reliable.  The  best 
interests  of  California  grain  growers  demand  an  early  recognition  on 
the  part  of  the  growers  as  well  as  the  dealers  of  the  necessity  of 
recognizing  the  advantages  of  this  system. 

SEED  INSPECTION.- 

The  Seed  Inspection  Service  was  established  luider  authority  granted 
by  the  Pure  Seed  Act  of  1921.  This  service  was  incorporated  as  an 
integral  part  of  the  Bureau.of  Grain.  Seed  and  Warehouse  Standardiza- 
tion in  1923.  The  act.  granting  atithority  for  the  establishment  of  this 
service,  is  essentially  the  same  as  the  Uniform  Seed  Law.  It  is  a 
labeling  act  requiring  that  all  lots  of  field  seeds  bear  labels  or  state- 
ments giA"ing  the  quality  of  the  seed  in  the  container.  By  these  state- 
ments the  purcha.ser  can  determine  the  quality  of  the  seed  which  he  is 
purchasiug  and  intelligently  control  his  planting  rate. 

The  purpose  of  the  Seed  Act  is  not  to  prohibit  the  sale  of  any  class 
of  seed,  but  to  enable  the  di.seriminating  purchaser  to  obtain  seed  of 
high  quality  and  germination.  This  is  to  the  end  that  the  quality  of 
California's  field  crops  may  be  increased  and  that  the  fields  of  Cali- 
fornia may  be  kept  free  from  new  weed  pests  and  further  dLs.seminatiou 
of  those  weed  pests  which  we  now  have. 

The  Seed  Act  requires  two  major  functions  of  the  Seed  Inspection 
Service.  First,  to  test  .samples  of  seed  which  may  be  submitted  by 
farmers  or  seedsmen:  second,  to  enforce  the  label  provisions  of  the  act 
itself.  In  order  to  carry  out  these  two  functions  the  law  requires  that 
the  California  Department  of  Agriculture  establish  and  maiutaiu  a 
seed  laboratory.  This  was  established  in  cooperation  with  the  U.  S. 
Department  of  Agriculture  in  January,  1922,  at  1217  L  street,  Sacra- 
mento. To  this  laboratory  farmers  and  .seedsmen  are  permitted  to 
send  samples  of  seed  for  test  and  analysis,  and  those  samples  which  are 
taken  of  lots  of  seed  offered  on  the  market  by  inspectors  of  the  depart- 
ment are  analyzed  here  also. 

During  the  calendar  year  1925  the  laboratory  received  for  test 
.i503  samples  of  seed.  The  number  included  those  samples  submitted 
by  farmers  and  seed.smen  as  well  as  those  samples  taken  by  inspectors 
of  the  department.  The  samples  received  for  testing  are  classified  in 
the  laboratory  tinder  three  headings:  Public  service,  fee,  inspection 
and  investigation.  The  public  service  samples  constitute  those  which 
are  submitted  by  farmers  and  seedsmen  and  on  which  there  is  placed 
no  charge  for  the  work  conducted.     The  number  of  samples  tested  free 

•  Report  prepared  by  W.  S.  Wilkinson,  Seed  Specialist. 
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of  charge  for  any  one  person  or  corporation  is  limited  by  the  rules  and 
regulations  which  have  been  adopted.  The  total  number  of  samples 
which  fell  into  this  class  during  1925  was  1868.  Fees  were  charged  on 
1336  samples,  the  total  amount  of  which  was  $1439.47. 

Considerable  investigational  work  was  conducted  and  a  special  inves- 
tigation was  made  on  the  germination  of  onion  seed.  The  investigation 
was  cau.sed  by  the  failure  of  the  onion  seed  crop  of  1925  and  the  pres- 
ence during  germination  tests  of  a  certain  percentage  of  abnormal 
sprouts.  A  report  on  the  basis  of  the  investigation  was  made  before 
the  annual  meeting  of  the  Association  of  OfBeial  Seed  Analysts  of  North 
America  at  Kansas  City  in  December.  This  report  caused  consider- 
able attention  to  be  drawn  to  onion  seed  germination.  Another  pha.se 
of  investigational  work  was  conducted  on  the  germination  of  Tribulus 
terrestris — puncture  vine.  The  burs  of  this  plant  were  submitted  bj- 
many  of  the  commissioners  in  various  .sections  of  California,  some  of 
which  had  been  treated  and  others  left  in  their  normal  state.  These 
tests  are  still  being  conducted. 

The  total  number  of  samples  analyzed  is  slightly  less  than  the  number 
tested  during  1924.  This  slight  loss  was  not  unexpected  since  the  year 
1925  was  an  extremely  poor  one  climatically  for  the  planting  and 
production  of  seeds.  A  number  of  the  vegetable  seed  crops  were  an 
entire  loss,  and  the  retitrns  from  other  seed  crops  were  much  shorter 
than  those  of  previous  years.  The  reduction  in  number  of  samples 
handled  was  oeca.sioned  to  some  extent  by  the  fact  that  a  commercial 
laboratory  was  established  in  Los  Angeles  ^s-ith  the  cooperation  of 
certain  of  the  southern  seedsmen.  The  submission  of  samples  to  this 
laboratory  withdrew  several  hundred  samples  from  the  laboratory 
at  Sacramento.  Even  with  the  bad  year,  more  testing  of  seed  was 
conducted  in  California  during  1925  than  in  any  previous  year. 

A  large  majority  of  the  samples  which  were  tested  and  analyzed 
were  received  during  the  la.st  four  months  of  the  year.  This  cau.sed  a 
great  congestion  in  the  laboratory  and  taxed  the  efforts  of  the  entire 
personnel.  A  peculiar  feature  of  the  samples  received  during  1925 
was  that  a  much  greater  percentage  was  received  from  individual 
farmers  than  in  any  previous  period.  Among  the  samples  submitted  for 
test  was  a  series  from  the  Association  of  Official  Seed  Analysts  of  North 
America.  On  the  basis  of  the  results  of  the  tests  conducted  and 
reports  submitted,  the  California  Cooperative  Seed  Laboratory  again 
received  full  certification  as  a  recognized  seed  laboratory  by  the  as.soeia- 
tion.  This  certification  means  that  the  California  laboratory  is 
properly  equipped  and  manned,  and  is  conducting  tests  on  a  high 
standard. 

ilore  attention  has  been  paid  during  1925  to  the  required  regulatory 
work  than  in  pre^^ous  years.  Mr.  Ethelbert  Johnson  was  appointed 
as  a  collaborator  of  the  service  to  handle  the  general  inspection  work 
in  the  counties  of  Southern  California.  In  addition,  twelve  horticul- 
tural commissioners  were  appointed  as  collaborators  of  the  Seed  Inspec- 
tion Service  to  enforce  the  label  provisions  of  the  seed  act  in  the  various 
counties.  In  addition  to  the  inspection  work  conducted  in  the  various 
counties  by  the  collaborators,  general  inspection  work  was  conducted  in 
all  of  the  coa.st  counties  south  of  San  Francisco  and  in  the  counties  of 
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the  Sacramento  and  San  Joaquin  Valleys.  As  a  result  of  these  iospee- 
tions.  a  much  closer  check  has  been  kept  upon  the  labeling  done  by  the 
various  sellers  of  seeds.  Companies  which  heretofore  have  not 
attempted  to  comply,  have  offered  their  fuU  cooperation  and  are  now 
complyiiio:  as  closely  as  possible  with  the  requirements  of  the  seed  act. 
A  considerable  number  of  inspections  was  made  during  192.5  and  during 
the  course  of  these  69  inspection  samples  were  taken.  The  analyses 
of  these  inspection  samples  shows  that  while  most  of  those  labeling 
seed  are  attempting  to  comply  with  the  act.  there  is  a  measure  of 
carelessness  among  some  in  ha\"ing  their  label  statements  truly  repre- 
sent the  lots  of  seed  to  which  their  labels  are  attached. 

The  requirements  of  the  California  Seed  Act  cover  the  cereal  grrain.s. 
In  this  connection,  meetings  were  held  with  the  grain  trade  in  Los 
Angeles  and  San  Francisco  and  an  understanding  reached  as  to  the 
reqiiirements  of  the  seed  act  covering  the  cereal  grains.  As  a  conse- 
quence, a  large  percentage  of  the  cereal  grains  planted  in  California 
and  sold  by  dealers  was  labeled.  During  the  course  of  the  regulatory 
inspection  work,  the  inspectors  were  again  confronted  with  the  viola- 
tions of  Allen  W.  ^liller  in  the  sale  of  Meadow  fescue  and  other  lawn 
grass  seed-s.  'Mr.  Midler  evaded  arrest.  The  matter  was  then  taken 
up  with  the  U.  S.  Post  Office  Department  and  as  a  result  of  the  com- 
plaint by  the  department,  together  with  those  of  other  states,  the  use 
of  the  mail  was  denied  to  the  Zenith  Lawn  Accessory  Co..  of  Kansas 
City,  Mo.,  of  which  ilr.  ^filler  is  purported  to  be  the  proprietor. 

As  previou.sly  stated,  seed  conditions  in  California  during  1925  were 
not  the  be.st.  Cool  moist  conditions  during  the  ripening  period  of  cer- 
tain of  the  vegetable  crops  permitted  the  inroads  of  diseases,  which 
caused  almost  a  complete  lo.ss  of  the  crop.  This  was  especially  true  of 
onion  and  parsnip.  Te.sts  now  being  conducted  indicate  that  the 
germination  qualities  of  the  cotton  seed  produced  in  1925  has  been 
materially  impaired.  Indications  are  that  the  same  conditions  wiU 
exist  with  seed  rice.  Notwithstanding  the  unfavorable  conditions 
existing  during  1925  for  seed  production.  California  maintained  its 
po-sition  in  seed  production  as  compared  with  other  sections  in  the 
United  States.  Greater  care  was  exercised  by  the  planters,  growers 
and  seedsmen  in  producing  and  selling  quality  seeds.  This  was  mani- 
fested by  a  greater  interest  among  the  seed  trade  in  demanding  seeds 
of  quality  and  in  testing  the  stocks  which  are  being  offered  for  sale. 

Bonded  Warehotises. 
Diu'iug  the  year  there  has  been  indicated  a  much  greater  interest  in 
the  provisions  of  the  California  Warehouse  Act  and  the  benefits  which 
may  be  derived  through  the  storage  of  agricultural  products  in  ware- 
houses which  are  bonded,  licensed  and  regidarly  inspected  by  employees 
of  the  Department  of  Agriculture.  While  there  has  been  a  .slight 
decrease  in  the  number  of  bonded  warehouses,  there  has  been  much 
greater  interest  expressed  on  the  part  of  bankers,  warehousemen  and 
depositors  in  the  provi.sions  of  the  law.  There  also  exists  a  much  better 
understanding  on  the  part  of  warehousemen.  particiUarly.  of  the  ad^■an- 
tages  which   they   themselves   derive   from   the   operation   of   bonded 
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'.varehouses.  It  has  been  the  endeavor  of  tlie  bureau  to  render  a 
valnable  service  to  those  who  are  interested  in  the  handling,  financing 
and  marketing  of  our  agricultural  products  rather  than  looking  toward 
the  mere  increasing  of  the  number  of  bonded  warehouses  in  existance. 

In  September  a  cooperative  agreement  became  effective  whereby  the 
California  Department  of  Agriculture  joined  with  the  United  States 
Department  of  Agriculture  so  that  the  administration  activities  and 
actual  field  inspection  work  are  carried  on  jointly  and  irrespective  of 
whether  or  not  the  warehouse  is  bonded  under  the  United  States  Ware- 
house Act  or  the  California  Warehouse  Act.  This  is  desirable,  not 
only  from  an  economical  standpoint,  but  also  from  the  greater  service 
which  it  is  possible  to  render  to  the  agricultural  interests  of  the  state. 

The  passage  of  the  California  Warehouse  Act  and  the  administration 
of  the  same  have  made  it  possible  for  the  producers  of  the  state  to 
secure  valuable  financial  assistance  fi-oni  the  Federal  Intermediate 
Credit  Bank. 

Cotton  Classing. 
^  The  cotton  classing  ofHce  at  Blythe  was  discontinued  at  the  end  of 
February,  1925,  due  to  a  comparatively  small  production  in  that  terri- 
tory and  also  lack  of  interest  on  the  part  of  the  producers.  The  offices 
at  Bakersfield  and  Fresno  were  continued  throughout  the  year  with 
concrete  evidence  of  greater  interest  and  recognition  on  the  part  of 
the  producers  and  a  much  better  understanding  and  appreciation  on 
the  part  of  the  buyers  of  the  service  wliich  the  Department  of  Agri- 
culture is  endeavoring  to  render  to  the  cotton  industry. 

The  tremendous  increase  in  cotton  production  in  tlie  San  Joaquin 
Valley  has  to  a  certain  extent  been  instrumental  in  bringing  about  the 
better  balancing  of  agricultural  production  and  has  also  furnished  to 
the  growers  a  ready-money  crop  which  lias  been  of  tremendous  import- 
ance in  stabilizing  financial  conditions  in  the  San  Joaquin  Valley. 

California  cotton  producers  must  depend  upon  quality  and  "conse- 
quent premiums  if  they  expect  to  be  successful  in  cotton  production. 
The  production  of  quality  cotton  alone  is  not  sufficient  as  it  is  necessary 
that  the  cotton  be  marketed  under  conditions  which  will  fully  inform 
the  grower  and  the  buyer  as  to  the  definite  class  and  .staple  of  the 
product  and  so  result  in  giving  to  the  grower  the  premium  to  which 
he  is  entitled. 

The  department  has  cooperated  witli  producers  and  dealers  in  empha- 
sizing the  necessity  of  official  recognition  liy  the  United  States  Depart- 
ment of  Agriculture  of  the  peculiar  characteristics  of  California  grown 
cotton  and  these  efforts  have  been  rewarded  by  the  official  establishment 
of  cotton  standards  applicable  to  extra  white  cotton. 

In  connection  with  the  cotton  classing  activities  the  department  has 
received  cooperation  from  the  United  States  Department  of  Agriculture 
whereby  it  was  possible  to  issue  a  weekly  bulletin  giving  marketing 
quotations  and  preniiiuns  for  extra  grade  and  staple.  It  is  hoped  tha't 
through  the  establishment  and  use  of  the  extra  white  cotton  standards 
it  will  be  possible  to  develop  this  Market  News  Service  in  such  a  way  as 
to  give  to  the  industry  more  definite  information  which  will  be  properly 
applicable  to  California  cotton. 
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Cotton  Seed  Certification. 
The  1925  legislature  passed  an  act  authorizing  the  Director  of 
Agriculture  to  render  a  certification  service  to  those  desirous  of  having 
cotton  seed  certified.  One  important  factor  of  this  law  is  the  provision 
that  no  cotton  seed  can  be  advertised  or  sold  as  certified  unless  it  has  in 
fact  received  the  ofScial  certification  of  the  Department  of  Agriculture. 
Rules  and  regulations  controlling  the  certification  of  cotton  seed  were 
drawn  up  and  issued.  It  is  a  well-recognized  fact  that  the  production 
of  good  cotton  depends  upon  the  maintenance  of  a  one  variety  com- 
munity and  the  use  of  quality  seed.  The  department  is  not  so  much 
interested  in  the  extensive  application  of  the  provisions  of  the  Cotton 
8eed  Certification  Act  as  it  is  in  the  state-wide  use  of  proper  seed.  It 
is  gratifying  to  note  the  recognition  on  the  part  of  the  growers  of  the 
need  of  u.sing  good  seed  and  it  is  to  be  expected  that  the  mere  fact  that 
such  a  ser\-ice  is  available  and  may  be  made  use  of  will  tend  to  interest 
growers  in  the  production  of  good  seed  as  well  as  in  the  u.se  of  the  same. 


Table  l.-Combine 

d  Sacram 

enlo.  VaiUjo  and  San  Fra 

neiico  Grain  Inspection  Certificates 

Month 

Corn 

Oats 

Rice 

Wheat 

Grain 
Sor- 
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Beans 
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Grain 
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26 
43 
37 
11 
40 
29 
27 
23 
38 
43 
32 
62 
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64 

36 
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147 
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6 

1 

6 
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32 
18 
1 

14 
24 
40 
79 
83 
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69 
80 
45 

3 
15 

8 

1 

5 
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.ipril 
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2 
12 
9 
9 
5 
2 
4 
16 

1 
11 

193 
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116 

1 

2 

2 
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3 

1,574 
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85 

20 

2 

1 

2.701 

Table  H.—Groi 

Impection  Certificates. 
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Sacramento 

VaUeio 

San  Francisco 

Total 

46 

37 
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147 

112 

10 

4 

6 
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61 

68 

44            * 

33 

64 

81 

m 
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31 

I 

I 

69 

145 
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82 

.^oril 

201 

May 

213 

193 

July 

18 
7 
5 
3 
2 
6 

132 

116 

171 
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610 

467 

Totals 

1.577 

1.047 

77 

2.701 
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Tabu  V.— Coii/omio  Bonici  Warclc 


JanmiT  1.  ISeS 

December  31.  192S 

Commodity 

Nmnber  of 
irarehouses 

Capacity 

Ninnber  of 
irarefaonses 

CsjsKJty 

54 

34 
20 

303^00  tons 
113.917  tons 

So 

30 

1 

237.330  tons 

Gnun 

107.891  tans 
4.054.800  cues 

1                         26  000  zallone 

33.730  gaJliiu 

TiBLE  VL — CoHcn  CI«««Rff. 


Monti 

BaierefieW 

Blj-tlw 

Fresno 

Total 

Janoaxy 

Febnisiy.- 

Mareh 

.4jiri]_- 

507 

152 

10 

Office  dosed 

Office  dosed 

Office  dostd 

Office  dosed 

Office  dosed 

43 

1.618 

2.859 

2.281 

Office  diseoE  tinned 
Office  discontinued 
Offiw  discontinued 
Office  discontinued 
Office  discontinued 
Office  discontinued 
Office  discontinued 
Offipe  disf^ontinued 
Office  discontinued 
Offipe  discontinued 

257 
101 
30 

Office  dosed 

Offipe  dosed 

Offipe  dosed 
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Office  dosed 

16 
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1.163 
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30 

jjs 

July 

59 
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2,(17/ 

3.915 

3.444 

Totals 

7,470 
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3.072 

10.819 
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DIVISION  OF  ANIMAL  INDUSTRY. 

By  J.  P.  IvERsox,  Chief. 

The  hitherto  unequalled  methods  noM'  applied  in  the  control  of 
communicable  diseases  are  regarded  by  tlioughtful  observers  as  an 
outstanding  reason  for  the  rapid  advancement  of  the  white  race.  This 
marvelous  progress  in  disease  control  and  eradication  so  greatly  bene- 
fiting the  hiuuan  race  has  produced  similar  beneficial  results  to  the 
live  stock  industry. 

According  to  recently  published  statistics,  the  monetary  value  of 
live  stock  in  California  is  $183,215,570. 

The  Division  of  Animal  Industry  is  charged  with  the  protection  of 
this  great  industry  against  the  spread  of  contagious  and  infectious 
diseases.  This,  it  will  be  realized,  is  an  obligation  demanding  constant 
vigilance  to  detect  as  early  as  po.ssible  the  appearance  of  a  transmissible 
disease,  and  necessitates  continuous  preparation  for  immediate  and 
vigorous  action  in  disease  eradication. 

During  the  past  year  cattle  scab  occurred  on  several  occasions. 
Texas  fever  was  discovered  in  San  Diego  County,  and  a  few  cases  of 
foot  and  mouth  disease  were  found  in  deer  in  Tuolumne  County. 
Fortunately,  however,  there  is  now  a.ssurance  that  California  is  entirely 
free  of  these  eostl.y  diseases. 

The  Division  of  Animal  Industry  is  alert  to  detect  any  introduction 
of  disease.  To  constantly  apply  precautionary  measures  in  this  direc- 
tion, a  force  of  experienced  veterinarians  is  maintained  to  make 
inspections  of  live  stock  in  the  field  and  at  shipping  and  receiving 
points,  such  as  San  Francisco,  Oakland,  Berkeley,  Los  Angeles,  Vernon, 
Colton,  San  Bernardino.  In  addition,  hog  feeding  establishments  at 
Colma,  Vallejo.  Richmond  and  other  locations  are  regularly  inspected. 

The  economic  importance  of  the  eradication  of  tuberculosis  in  live 
stock  is  now  accorded  more  appreciation  than  ever  before  by  the  think- 
ing public.  This  is  indicated  by  the  increased  number  of  tuberculin 
tests  required  by  live  stock  owners. 

At  present,  California  has  three  laws  operating  for  the  protection  of 
public  health  and  for  tuberculosis  eradication.  These  statutes  are : 
The  Pure  IMilk  Law,  Tuberculosis  Free  Area  Law  and  Accredited  Herd 
Law. 

The  following  table  will  indicate  the  scope  of  the  work  of  the  Division 
of  Animal  Industry  in  combatting  communicable  live  stock  di.seases : 

Tiibpi-fiilin   tests ' 121.143 

Live  stnrk  inspections  at  State  Fair J 14,141 

Live  stock  inspections  at  stockyards  for  foot  and  raoutii.  seal),  cliolera,  etc.  3.078.203 

Cattle  in.spection  for  scabies 09,328 

Sheep   inspection  for  scabies 1,957,835 

Total   5.225,152 

These  figures  represent  work  accomplished  by  state  employes  in 
connection  with  the  prevention,  control  and  eradication  of  communi- 
cable animal  disea.ses. 

The  foregoing  table  does  not  include  the  thousands  of  live  stock 
examinations  required  by  the  many  special  and  emergency  investiga- 


216  MOXTHLY  BITXETIX. 

tions  -whieli  -were  made  during  the  year  by  the  veterinarians  of  the 
Division  of  Animal  Industry. 

Foot  and  Mouth  Disease.* 

Foot  and  mouth  disease  is  a  highly  communicable  disease  of  cloven- 
footed  animals.  In  certain  countries  the  plague  is  endemic,  and  they 
can  not  enforce  eradication  measures  applicable  to  this  country. 

The  disea.se  has  invaded  the  United  States  several  times,  but  in  each 
instance  dra.s-tic  eradication  measures  have  suppressed  the  iafection. 
In  countries  where  the  malady  is  permanently  established  the  losses 
suffered  by  live  stock  owners  at  times  become  appalling.  The  slaugh- 
ter method  of  eradication  in  countries  normally  free  from  the  infection 
has  been  demonstrated  to  be  efficaciou.s.  Quarantines  and  treatment 
will  not  effectively  control  the  disea.se,  and  will  eventually  lead  to  the 
permanent  establishment  of  the  infection  in  a  new  area. 

Unfortunately,  however,  during  the  month  of  February.  1924.  Cali- 
fornia was  ^^sited  by  foot  and  mouth  disease,  the  infection  making  its 
first  appearance  in  the  San  Francisco  Bay  region.  Later,  the  disea.se 
appeared  in  a  number  of  other  counties,  in  spite  of  the  efforts  directed 
toward  its  eradication. 

By  the  fall  of  192-1.  the  di.sea.se  was  entirely  eradicated  from  all 
sections  of  the  state,  with  the  exception  of  an  area  in  the  Stanislaus 
National  Forest  where  infection  continued  to  appear  among  deer. 
Affected  deer  continued  to  be  found  in  that  district  early  in  1925. 
State  and  federal  veterinarians  stationed  in  that  section  throughout  the 
year  guarded  the  situation  closely.  Late  in  the  .siunmer  of  1925  it  was 
deemed  safe  to  place  test  herds  of  cattle  in  this  area,  and  up  to  the 
present  time  there  has  been  no  recurrence  of  the  disease.  However, 
headquarters  for  federal  and  state  inspectors  are  stUl  maintained  at 
Sonora  and  regular  inspections  and  observations  continue. 

Etiropean  Fowl  Plagnie. 

Foreign  communicable  diseases  were  discovered  in  the  United  States 
twice  during  1924:  foot  and  mouth  disea.se  appeared  in  February  and 
toward  the  end  of  the  year  Eirropean  fowl  plague  was  discovered  in 
certain  eastern  and  middle  western  states. 

The  exi.stence  of  fowl  plague  in  this  country  menaced  the  poultry 
industry  of  California.  Poultry  production  has  shown  a  rapid  growth 
and  in  some  parts  of  the  state  has  attained  such  proportions  that  it  is 
one  of  the  leading  industries  in  those  districts.  Should  a  dangerous 
communicable  disea.se  such  as  fowl  plague  appear  in  California,  the 
lo.ss  to  the  poultry  producing  centers,  individual  flock  owners  and  the 
industry  would  be  enormous.  Therefore,  regulations  intended  to  pre- 
vent the  introduction  of  the  disease  have  been  is.sued. 

With  modern  tran.sportation.  communicable  diseases  may  rapidly 
spread  from  one  section  of  a  state  to  another,  or  from  state  to  state. 
Consequently,  unless  proper  sanitary  precautions  are  taken,  the  spread 

'  Pot  a  more  detailed  discussion  of  the  foot  and  mouth  disease  epizootic-  refer  to 
the  special  report  on  page  135  of  this  issue. 
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may  occur  before  those  interested  are  aware  of  the  existence  of  a 
dangerous  disease. 

In  a  measure,  such  a  calamity  may  be  avoided  by  conducting  inspec- 
tions of  the  poultry  at  points  of  origin  or  destination. 

Extensive  shipments  of  poultry  from  other  .states  are  regularly 
received  throughout  the  year  in  California.  Since  these  consignments 
may  be  assembled  from  various  sources,  it  was  deemed  advisable  to 
inspect  carload  shipments  of  live  birds  at  destination.  The  regula- 
tions at  present  in  effect  provide  that  such  .shipments  shall  not  be 
unloaded  until  inspected  by  a  representative  of  the  Division  of  Animal 
Industry. 

The  following  table  sets  forth  the  number  of  cars  of  poultry  received 
in  California  from  eastern  points  during  the  year  1925 : 
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The  Animal  Pathology  Laboratory. 

It  is  sometimes  said  that  the  medical  profession  is  built  upon  a 
pyramid  of  three  stages,  diagnosis,  prognosis  and  treatment,  diagnosis 
being  the  foundation.  If  an  early  and  accurate  diagnosis  is  made, 
appropriate  treatment  or  the  necessary  .sanitary  mea.sures  automatically 
follow.  It  is  acknowledged  that  a  sure  and  quick  diagnosis  is  of  para- 
mount importance  in  the  control  of  any  infectious  disease,  whether  it 
be  of  man  or  animals.  Medical  men  are  trained  to  detect  and  interpret 
symptoms,  but  it  remains  for  a  laboratory  to  actually  determine  by 
various  means,  and  frequently  with  the  aid  of  a  microscope,  the  causi- 
tive  factor  of  a  diseased  condition,  and  to  demonstrate  beyond  question 
the  accuracy  of  a  clinical  diagnosis.  It  is  true  that  some  conditions  can 
be  diagnosed  in  the  field,  but  a  laboratory  is  essential  for  the  differen- 
tiation of  certain  transmissible  diseases.  A  well  equipped  pathological 
laboratory  is,  therefore,  of  great  importance  not  only  to  the  Division 
of  Animal  Industry,  but  to  the  live  stock  interests  as  a  whole,  and  espe- 
cially to  the  owner  who  is  sustaining  losses. 

The  promulgation  of  quarantines,  in  some  instances,  is  based  on  the 
findings  of  the  pathological  laboratory.  These  quarantines  of  necessity 
must  in  some  instances  be  very  stringent  even  at  the  risk  of  considerable 
loss  to  the  owner.     In  an  instance  of  this  nature,  before  a  quarantine 
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is  issued,  the'  diagnosis  .should  be  supported  with  indisputable  evidence 
that  a  suspected  disease  actually  exists.  The  Division  laboratory  is 
maintained  to  supply  the  department  with  this  required  information. 
Instances  can  be  cited  where  the  mere  showing  of  accumulated  evideuce 
has  prevented  useless  legal  entanglements. 

At  the  present  time,  the  State  Department  of  Agriculture  is  emploj'- 
ing  a  large  force  of  meat  inspectors  in  the  enforcement  of  the  Meat 
Inspection  Law.  These  men  are  veterinarians,  and  while  they  are 
capable  of  detecting  gross  pathological  lesions,  they  are  confronted  from 
time  to  time  with  conditions  requiring  them  to  obtain  decisions  from  a 
laboratory  in  order  to  substantiate  their  diagnoses.  In  some  instances 
meat  inspectors  send  specimens  to  the  laboratory  for  examinations 
prior  to  rendering  final  judgment  on  meat  food  products. 

The  Division  of  Animal  Industry  is  charged  with  the  suppression 
and  eradication  of  infectious  diseases  among  live  stock.  Where  losses 
are  being  sustained  it  is  the  duty  of  the  division  to  investigate  and, 
if  possible,  ascertain  the  cause.  Consequently,  frequent  trips  are  made 
into  the  field  by  tlie  laboratory  workers,  either  to  confer  with  other 
veterinarians,  or  to  make  investigations  of  infectious  diseases.  As  an 
illustration  of  some  of  the  conditions  found  while  investigating  these 
losses,  the  following  is  cited :  In  1925,  losses  were  found  to  be  due 
to  poisoning  by  arsenic,  copper  sulphate,  milkweed  and  larkspur.  Con- 
tagious diseases  also  demanded  field  investigations  h.v  the  laboratory 
workers.  The  chemists  and  botanists  in  the  employ  of  the  Department 
have  been  of  great  assistance  in  making  chemical  analyses  of  suspected 
cases  of  poisoning,  and  in  identifying  poisonous  plants. 

In  1915  the  Pure  Milk  Law  was  enacted  necessitating  the  tuber- 
culin testing  of  a  large  number  of  dairy  cows  supplying  dairy  products 
to  be  consumed  raw.  This  testing  grew  steadily,  and  in  1922  it  was 
deemed  economical  for  the  Department  to  prepare  its  own  tuberculin. 
Since  then,  nearly  all  tuberculin  required  for  testing  under  the  pro- 
visions of  the  Pure  Milk  Law  has  been  prepared  in  the  department 
laboratory. 

Tuberculin  is  a  product  prepared  from  a  liquid  broth  on  which 
tuberculosis  bacilli  have  been  grown  for  a  considerable  time.  It  is  the 
most  reliable  agent  known  for  the  detection  of  tuberculosis  in  live 
stock.  The  suppression  of  tuberculosis,  as  well  as  the  protection  of  the 
raw  milk  supply,  in  a  large  measure,  depends  upon  the  use  of  this 
product.  The  method  of  preparing  it  is  the  same  as  that  applied  by  the 
Bureau  of  Animal  Industry  of  the  United  States  Department  of  Agri- 
culture. To  accomplish  the  desired  results  it  is  necessary  to  provide 
the  official  veterinarian  engaged  in  the  enforcement  of  the  Pure  Milk 
Law  with  a  tuberculin  of  known  potency. 

During  the  year  1925,  there  were  103,319  animals  tested  under  the 
Pure  Milk  Law.  For  this  work,  the  laboratory  supplied  11,422  vials 
of  tuberculin  comprising  29,580.5  c.c,  at  a  nominal  cost  to  the 
department. 

In  the  past  year  the  laboratory  workers  made  seventy-eight  field 
investigations  which  average  fi-om  one  to  two  da.ys,  and  inspections  of 
all  exhibition  animals  were  made  daily  at  the  State  Fair. 
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Thf  fnllnwiuu  talile  shinvs  tlie  extent  of  diafi'iiostic  work  in  1925: 

Cattle   (ViseuseA.  Hog  iliscnsca. 

Anthrax.    12   examinations.  Sialded.   1    examination. 

Blackleg,    14   examinations.  ^e.-i.-ily.    1    examination. 

Cattle   scabies.    16   examinations.  Miscellaneous.   1  examination. 

Red   water,   1   examination. 
Ringworm,   2  examinations. 
Tick    identification.    2   examinations. 
Miscellaneous,  6  examinations. 

7  examinations  for  sheep  disea.ses. 

3  examinations  for  duck  diseases. 

2  examinations  for  chicken  diseases. 
2  examinations  for  turke.v  diseases. 
1  e.xamination  for  dog  diseases. 

4  examinations  for  forage  ixiisoniugs. 
7  examinations  of   feed. 

Anthrax. 

Anthrax  is  a  hig'hly  contagions  and  infectious  disease  affecting  cattle, 
.sheep,  horses,  mules,  hogs  and  many  other  species  of  animals.  It  is 
also  transniissilile  to  humans.  The  mortality  rate  in  anthrax  outbreaks 
is  usually  \ery  high.  The  org-anism  invades  the  blood  stream  ]n-oducing 
a  pronounced  septicemic  condition.  Innumerable  anthrax  germs  are 
contained  in  the  blood  of  infected  animals,  and  for  this  reason  the 
skinning  of  carcasses  infected  with  the  organism  is  extremely  dangerous. 

When  anthrax  organisms  are  exposed  to  conditions  unfavorable  to 
their  growth,  they  assume  a  spore  form  which  is  highly  resistant  to  heat 
and  cold.  These  spores  may  remain  in  the  ground  for  a  long  period 
and  still  be  capable  of  infecting  animals.  Due  to  this  ground  contami- 
nation, there  are  many  districts  known  to  the  Division  of  Animal 
Industry  where  anthrax  recurs  frequently.  That  no  large  outbreaks 
have  occurred  in  recent  years  is  due  to  the  promptness  of  the  Division 
of  Animal  Industry  in  (juarantining  cases,  and  in  causing  the  burning 
or  deep  burial  of  all  dead  animals.  By  strict  enforcement  of  these 
quarantines  it  has  been  possible  to  prevent  additional  territory  from 
becoming  infected.  In  these  contaminated  areas,  losses  may  occur  at 
any  time',  but  information  accumulated  shows  that  infections  appear 
principally  during  the  hot  summer  months  when  feed  is  dry  and  short. 

In  districts  where  anthrax  has  never  been  known  to  exist,  live  stock 
losses  should  not  be  attributed  to  this  di.sease  until  the  diagnosis  is 
confirmed  by  careful  and  accurate  laboratory  examination.  Promiscu- 
ous vaccination  of  live  stock  against  this  disease- should  not  be  encour- 
aged as  it  may  lead  to  serious  consequences,  and  may  even  be  the'  means 
of  establishing  new  areas  of  infection. 

Blackleg. 

Blackleg  is  an  infectious  disease  to  which  cattle  up  to  a  certain  age 
are  highly  susceptible.  It  is  transmissible  to  sheep  and  hogs  and  some 
authorities  report  its  occurrence  in  horses.  It  is  a  well  known  fact 
that  cattle  from  six  months  to  two  years  of  age  possess  an  extremely 
low  resistance  to  this  infection.  However,  losses  have  been  encountered 
in  very  young  calves  and  in  older  cattle. 
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The  first  symptom  generally  noted  in  this  malady  is  a  pronounced 
lameness,  and  as  a  rule,  death  follows  in  from  twelve  to  twenty-four 
hours.  Ordinarily,  under  range  conditions,  animals  are  found  dead 
before'  the  owner  is  aware  that  anything  is  wrong.  This  disease  is  not 
spread  by  direct  contact,  i.  e..  from  one  animal  to  another,  but  it  is 
contracted  by  the  germ  entering  either  through  an  abrasion  of  the 
skin,  or  by  the  animal  eating  food  contaminated  with  the  organi.sm. 
If  the  disease  is  due  to  wound  infection,  there  will  be  noted  during  the 
period  of  illness,  and  particularly  after  death,  a  large  swelling  over 
the  affected  quarter,  and  when  the  hand  is  lightly  passed  over  it,  a  sound 
will  be  noted  resembling  that  produced  when  crumpling  paper.  This 
condition  is  caused  by  an  accumulation  of  gas  in  the  underlying  tissues. 
After  a  short  time,  the  gas  will  ]iermeatc  all  the  tissues  of  the  cadaver. 
All  parts  will  show  great  distention,  giving  to  the  carcass  a  charac- 
teristic wedge-.shaped  appearance.  The  legs  are  apt  to  be  stiffh' 
extended  and  elevated. 

Where  the  animal  has  picked  up  the  infection  through  eating  con- 
taminated food,  the  lameness  may  be  entii-ely  lacking,  and  post-mortem 
findings  resemble  those  of  anthrax.  In  such  cases,  care  must  be  exer- 
cised in  arriving  at  a  diagnosis,  since  a  general  hemorrhagic  condition 
will  be  noted  and  a  great  deal  of  gas  encountered. 

The  organism  causing  this  condition  is  a  spore  bearer.  The  .spore 
is  formed  when  conditions  for  propagation  are  unfavorable,  and,  like 
all  germs  of  this  type,  is  very  resistant  to  the  extremes  of  weather 
temperatures.  Consequently,  it  will  live  in  the  ground  for  a  long 
period,  and  the  range  or  pastures  where  cattle  have  died  from  this 
infection  must  thereafter  be  considered  contaminated.  For  this  reason, 
all  carcasses  should  be  burned  where  they  lie.  No  susceptible 
cattle  should  be  turned  on  these  areas  until  they  have  been  prop- 
erly immunized.  By  the  use  of  either  Blackleg  aggression,  filtrate  or 
vaccine,  cattle  can  be  rendered  immune  to  this  disease,  permitting 
them  to  graze  on  infected  territory  without  fear  of  serious  losses. 

Blackleg  is  widespread  in  California,  but  the  greate.st  losses  are  suf- 
fered in  the  mountain  districts. 

Cattle  Scabies. 

Cattle  scabie.^  or  scab  .still  continues  a  menace  to  California  live 
stock.  During  the  past  three  years  there  have  been  annual  outbreaks 
of  the  disease  in  California  which  have  been  caused  by  importations  of 
affected  animals  from  other  states.  Xo  one  can  be  held  responsible  for 
these  invasions  since  there  are  conditions  when  there  is  no  way  of 
telling  when  cattle  have  been  exposed  or  have  a  very  slight  infection. 
The  disease  has  become  rather  well  established  in  .several  of  the  moun- 
tain and  middle  western  states,  and  from  there  has  been  transported 
to  California  several  times.  Prompt  action  on  the  part  of  the  State 
Department  of  Agriculture  has  prevented  any  spreading  of  the  infec- 
tion after  an  outbreak  has  occiu-red. 

California  must  import  a  large  number  of  cattle  every  year,  and  the 
pest  may  be  introduced  again  at  any  time.  For  this  reason,  owners 
of  cattle  should  familiarize  themselves  with  the  appearance  of  the 
di.sease.  and  should  promptly  report  all  suspicious  cases. 
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Cattle  scab  is  a  contagious  skin  disease  of  cattle  which  is  caused  by 
a  mite.  There  are  two  distinct  forms  of  the  disease  which  do  serious 
damage,  and  for  this  reason  it  is  imperative  that  an  accurate  diagnosis 
be  made  before  treatment  is  undertaken.  The  most  prevalent  form, 
generally  known  as  common  scab,  is  caused  by  a  mite  known  as  the 
PsoropU's  bovis.  This  mite  lives  and  feeds  upon  the  skin  of  the  infected 
animal,  producing  an  intense  itching.  The  affected  part  also  frequently 
becomes  devoid  of  hair.  Typical  scab  patches  soon  appear.  These  are 
the  result  of  the  skin  abrasions  made  by  the  animal  rubbing  the  infected 
areas.  The  infection  generally  starts  on  tJie  neck  or  the  withers,  and 
the  skin  over  these  areas  takes  on  a  wrinkled,  inflamed,  moi.st,  leathery 
appearance.  As  the  di.sease  progresses,  the  whole  body  may  become 
involved.  The  animal  is  very  restless  and  loses  weight  rapitUy.  In  dry 
weather  the  lesions  will  show  a  tendency  to  heal,  but  as  the  rainy 
weather  comes  on  they  will  reappear  over  an  extensive  area.  Many 
stockmen  think  that  if  lice  are  found,  no  mites  M'ill  be  present,  but 
this  has  been  disproved.  The  department  has  demonstrated,  in 
several  in.stances,  that  the  lice  and  mites  may  infest  an  animal  at  the 
same  time.  Two  dippings  in  a  good  lime-sulphur  dip,  as  a  rule,  are  all 
that  is  necessary  to  cure  infected  animals. 

The  other  form  of  scab  found  in  cattle  is  caused  liy  a  mite  called 
the  Sarcoptes  bovis  and  is  ratlier  difficult  to  cure.  This  mite  burrows 
into  the  skin,  where  it  lays  its  eggs.  The  young  mites  hatch  in  about 
ten  days,  migrate  to  the  surface,  and  there  start  new  burrows. 
These  parasites  generally  attack  the  tender  parts  of  the  skin  where 
there  is  naturally  not  much  hair,  such  as  the  inner  surface  of  the 
thighs  and  around  the  root  of  the  tail.  The  .surface  lesions  are 
similar  to  tho.se  of  common  scab,  but  spread  more  slowly.  However, 
in  time  they  will  extend  over  the  entire  body.  The  spread  from  animal 
to  animal  is  generally  slower  than  the  Psoroptie  form. 

Five  to  .seven  dippings  in  a  lime-sulplinr  solution  are  required  to 
eradicate  these  mites. 

During  the  year  1925  there  were  examined  for  scab  infection  59,328 
head  of  cattle  and  20,348  were  dipped. 

Forage  Poisoning. 

When  one  thinks  of  forage  poisoning,  he  usually  associates  it  with  a 
food  that  is  moldy.  Laboratory  experiments,  however,  have  shown 
that  the  mere  presence  of  mold  on  food  is  no  indication  that  the  food 
is  poLsonous.  Nevertheless,  mold  in  feed  is  an  indication  of  spoilage. 
In  a  case  of  forage  poisoning  an  animal  may  show  nervous  symptoms 
with  accompanying  paralysis.  When  a  horse  is  so  affected  the  condi- 
tion is  sometimes  called  spinal  meningitis,  while  the  symptoms  mani- 
fested from  the  same  cause  in  a  cow  are  usually  referred  to  as  pseudo- 
rabies.  Losses  from  such  conditions  are  usuall.y  curtailed  by  a  change 
of  feed.  The  feeding  of  decaying  beets  and  garbage  has  led  to  los.se.s 
in  cattle.  Serious  results  have  also  occurred  in  horses  fed  on  spoiled 
liay  or  forage. 

Metallic   Poisoning. 

Another  class  of  forage  poisoning  is  caused  by  the  heavy  metals.  Of 
these,  arsenic  and  lead  are  the  forms  mo.st  commonly  encountered.     As 
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a  rule,  such  poisons  occur  in  cattle  and  sheep.  These  losses  are  prac- 
tically all  preventable,  if  the  o'WTier  will  exercise  a  little  care  and 
remember  that  dairy  cows  have  a  tendency  to  lick  various  objects  that 
are  bright  and  attractive.  Lead  poisoning,  when  encountered,  usually 
results  from  eating  lead  scalings  which  have  been  left  where  they  are 
accessible  to  the  family  cow.  It  has  been  known  to  occur  in  cattle  and 
hogs  from  licking  a  fresh  coat  of  paint  applied  to  a  building  or  barn- 
yard equipment.  Arsenic  poisoning  has  been  produced  in  live  stock 
permitted  to  graze  on  plants  sprayed  with  arsenic  preparations  to 
destroy  pests  or  plant  growth. 

Poisonous  Plants. 

Among  the  natural  grass  feeds  in  California  are  several  poisonous 
plants  which  cause  annual  losses  to  the  live  stock  industry.  The  most 
common  of  these  are  larkspur,  mUkweed.  deadly  night.shade,  water 
hemlock,  lupine,  loco,  laurel  and  death  eamas. 

Glanders. 

Glanders  is  a  communicable  disease  of  horses,  mules  and  the  cat 
family  and  is  also  transmi.ssible  to  man. 

In  some  advanced  or  acute  cases,  a  clinical  diagnosis  of  the  malady 
can  be  made  without  difficulty.  However,  this  is  not  always  po.ssible 
when  dealing  with  some  of  its  chronic  forms  or  in  the  early  stages  of 
the  disease. 

Two  forms  of  glanders  are  commonly  observed,  i.  e.,  chronic  and 
subacute.  In  the  horse  the  disease  generally  assumes  the  chronic  form, 
while  in  the  mule  the  subacute  form  is  usually  observed. 

The  application  of  the  mallein  test  is  a  reliable  method  of  detecting 
obscure  cases.  It  is  a  routine  practice  in  the  army  to  apply  this  test 
to  horses  and  mules  before  they  are  purchased. 

According  to  the  California  statutes,  animals  affected  with  glanders 
must  be  destroyed.  When  this  law  was  enacted,  the  disea.s'e  was  preva- 
lent in  California.  However,  energetic  sanitary  police  measures, 
supported  by  public  sentiment,  have  almost  eradicated  the  infection. 
At  the  present  time  the  disease  is  of  rare  occurrence  in  California. 

The  following  table  indicating  the  number  of  animals  destroyed  and 
the  number  tested  with  mallein  for  glanders  illustrates  the  rcstilts 
accomplished  in  the  control  of  the  disease : 

Tear  Jfo.  tested         Xo.  reacted    No.  destroyed     Kegatire 

1920 579  40  59  5.S9 

1921 316  48  62  46S 

1922 561  51  54  510 

1923 473  53  66  420 

1924 214  25  30  1S9 

1925 3.'«  .36  52  353 

Hog  Cholera. 

Hog  cholera  is  a  disease  that  has  beeu  responsible  for  enormous 
losses  to  the  swine  industry.  Practically  every  state  in  the  Union  has 
been  visited  by  this  deadly  plague.  In  California  at  the  present  time 
the  situation  is  very  encouraging.     For  several  vears  the  Cahfomia 
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Department  of  Agriculture  and  the  Federal  Bureau  of  Animal  Indus- 
try have  been  advocating  proper  hog  sanitation  and  as  a  result  there 
has  been  very  little  hog  cholera  in  this  state  during  the  past  .year. 

Hog  cholera  manifests  itself  in  two  forms — chronic  and  acute. 
Usually,  it  is  the  acute  form  that  is  encountered.  As  a  rule,  the  ilrst 
symptom  noted  in  an  infected  herd  is  the  failure  of  some  of  the  animals 
to  come  to  their  feed.  They  hide  away  and,  when  possible,  will  bury 
themselves  beneath  any  available  straw  or  other  litter.  They  ■v\'ill 
have  a  high  temperature  and  frequently  diarrha-a,  followed  by  death 
in  from  one  to  five  days.  The  spread  throughout  the  herd  is  verj' 
rapid  and  if  allowed  to  run  a  few  days  the  death  rate  will  be  enormous. 
Several  instances  can  be  cited  where  entire  herds  have  died  due  to 
delay  in  diagnosis. 

Fortunately,  Doctors  Dorset  and  ^IcBride  of  the  United  States 
Bureau  of  Aninuil  Industry  have  devised  a  metliod  whereby  permanent 
immunity  may  be  conferred  to  susceptible  hogs.  As  a  result  the  dis- 
ease can  now  be  controlled  if  treatment  is  administered  under  proper 
supervision.  In  areas  where  the  disease  is  prevalent  the  serum  and 
virus  method  of  vaccination  has  proved  to  be  the  most  elificacious  means 
of  preventing  losses. 

The  feeding  of  nonimmune  hogs  with  garbage  has  resulted  in  serious 
losses  to  swine  raisers  engaged  in  tliis  pursuit. 

In  case  of  a  suspected  outbreak  of  cholera,  tlie  following  procedures 
are  suggested : 

1.  Immediately  notify  the  Department  of  Agriculture,  Division  of 
Animal  Industry,  at  Sacramento. 

2.  Obtain  an  early  diagnosis. 

3.  Burn  or  bury  deeply  all  dead  animals. 

4.  If  disease  is  present,  properly  vaccinate  all  susceptible  hogs. 

.■).  Thorougldy  clean  and  disinfect  the  premi.ses  and  introduce  only 
immunized  animals. 

Internal  Parasites. 

Losses  in  animals  occur  annually  from  infestations  of  internal  para- 
sites. Lung  worms  in  certain  areas  take  their  yearly  toll  of  sheep, 
hogs  and  calves.  Liver  flukes  in  cattle  lead  to  the  condemnation  of 
large  numbers  of  livers  in  state  and  federal  inspected  abattoirs.  The 
ascarides,  or  large  round  worms,  are  responsible  for  yearly  losses  of  live 
stock.  The  blood  sucking  strongylus  worms  do  considerable  damage 
to  the  horse  population  in  the  low  swampy  areas.  Head  grubs  in  sheep 
and  deer  are  responsible  for  many  deaths.  In  the  east  and  middlewest, 
serious  losses  result  from  stomach  worm  infestations  in  sheep. 

Lung  Worms. 

Lung  worms,  as  the  name  implies,  inhabit  the  lungs  of  live  stock,  and 
cause  considerable  loss  in  certain  di.stricts  in  California.  Almost  all 
classes  of  live  stock  in  an  infested  area  are  subject  to  tliis  invader. 
These  worms  live  in  the  bronchi  and  air  sacs  of  the  lungs.  The  affected 
animal  usually  .shows  an  unthrifty  condition,  and  develops  a  very 
pronounced  cough.  Death  is  caused  by  asphyxiation  due  to  the  pres- 
ence of  large  numbers  of  worms  in  the  lungs. 
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Liver   Flukes. 

In  the  United  State.s,  this  parasite  is  found  on  low  swampy  ground. 
Cattle,  however,  are  relatively  resistant  to  invasion  and  actual  death 
losses  are  very  slight.  In  sheep,  howevei",  the  mortality  rate  is 
quite  high.  Yet,  in  California,  the  infestation  is  not  met  with  as 
commonly  in  these  animals  as  in  cattle  because  sheep  in  this  state  are 
raised  principally  on  the  high  table  lands. 

These  parasites  invade  the  liver  of  the  affected  animal,  and  they 
inhabit  the  bile  ducts  where  they  set  up  inflammatory  processes.  Be- 
cause of  the  abnormal  condition  of  the  liver  and  the  presence  of  a 
number  of  the  parasites,  this  organ  is  unfit  for  food,  and  is,  therefore, 
condemned  in  slaughtering  establishments  where  inspection  is  main- 
tained. 

Ascarides,   Round   Worms. 

The  principal  loss  occasioned  in  swine  by  these  parasites  occurs  in 
young  pigs.  The  infestation  is  picked  up  from  the  droppings  of  other 
infested  animals  which  have  contaminated  the  premises.  The  technical 
name  of  the  worm  is  Ascaris  lumhricoides.  The  adult  worms  inhabit 
the  small  intestines,  and  are  sometimes  present  in  such  large  numbers 
that  the  organ  is  completely  plugged. 

The  larval  forms  of  this  parasite  migrate  from  the  intestines  to 
the  blood  stream  and  are  carried  to  various  organs  of  the'  body,  such 
as  the  liver,  heart  and  lungs,  where  they  may  remain  for  some  time 
before  they  are  expelled  from  the  body.  It  is,  therefore,  evident  that 
the  worm  is  capable  of  producing  serious  harm  in  swine. 

At  times,  the  infestation  is  so  great  that  a  large  percentage  of  the 
infested  pigs  die.  Hogs  so  affected  are  unthrifty  in  appearance,  and 
will  not  produce  sufficient  gain  for  the  amount  of  feed  consumed. 

Recent  scientific  investigation  indicates  that  humans  are  subject  to 
invasions  of  this  parasite. 

In  chickens,  the  round  worm,  Heterakis  inflexa,  is  responsible  for 
large  losses.  The  combs  and  wattles  become  very  pale,  and  the  birds 
have  a  tendency  to  "go  light."  Proper  egg  production  is  thereby 
interfered  with. 

For  many  years,  blackhead  in  turkeys  has  been  a  serious  handicap 
to  the  raiser.  According  to  a  recent  publication  this  disease  is  trans- 
mitted by  a  round  worm  known  as  the  Heterakis  gaUinae.  It  now 
appears  that  by  controlling  this  worm  infestation,  the  losses  from 
blac"khead  are'  reduced. 

Grub    in    the    Head    in   Sheep. 

For  the  past  few  years,  losses  in  sheep  have  occurred  in  certain 
districts  in  California.  The  Division  of  Animal  Industry  has  been 
called  upon  to  investigate  some  of  these  losses.  The  animals  generally 
show  a  pronounced  nasal  discharge  and  sneeze  frequently,  at  which  times 
there  may  be  discharged  from  the  nostrils  a  considerable  quantity  of 
mucous.  As  the  condition  advances,  a  decided  loss  of  flesh  is  noted; 
not  infrequently  followed  by  death.  In  some  cases,  a  profuse  greenish 
diarrhea  has  been  notetl.  Up  to  the  present  time,  in  every  case  of  this 
nature,  the  department  has  been  able  to  demonstrate  a  parasite  in  the 
upper  nasal  passages  and  in  the  frontal  sinuses.  This  grub  is  techni- 
cally known  as  the  Oe'sirus  oris,  and  the  condition  is  called  "grub  in 
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the  head."  The  loss  of  sheep  in  some  of  the  infected  bands  has  run 
well  over  fifty  per  cent.  "While  there  seems  to  be  some  doubt  that  this 
irrub  is  re.sponsible  for  the  hea^-y  losses  sustained,  the  Division  of 
Animal  Industrj-  holds  that  in  a  large  niunber  of  cases  this  parasite 
is  the  primary  factor  responsible  for  a  train  of  serious  complications 
observed  in  sheep  heavily  infested  mth  the  grub. 

Sheep  Scabies. 

California  is  favorably  adapted  to  sheep  raising  and  for  several 
years  the  industrj-  has  pro.spered.  However,  losses  may  bef  experienced 
in  this  business  if  con.stant  attention  is  not  given  to  the  control  and 
eradication  of  various  transmissible  sheep  diseases.  In  the  early  days 
of  sheep  raising,  scabies  or  scab  was  widespread  and  caased  very  hea\y 
financial  losses.  In  that  period  it  was  difficult  to  maintain  a  flock 
free  from  the  disease,  and  sheepmen  were  frequently  obliged  to  dip 
their  sheep.  Since  the  state  and  federal  authorities  have  taken  charge 
of  scab  eradication,  one  of  the  sources  of  greatest  loss  has  been  nearly 
eradicated. 

Sheep  scab  is  a  skin  disease  caused  by  a  small  parasite  known  as 
Psoroptes  ovis.  This  mite  lives  and  feeds  upon  the  skin  of  the  sheep 
and  produces  an  inten.se  itching,  causing  the  animal  to  scratch  and 
bite  at  the  affected  area  and  pull  out  the  wool.  Following  the  resulting 
abrasions,  scabs  or  crusts  appear,  and  on  close  examination,  the  mite 
(Psoroptes  ovis)  can  be  found.  The  di.sease  spreads  rapidly,  and  in  a 
short  time  causes  a  hea^•\•  loss  of  wool.  In  an  affected  flock,  lambs 
seem  to  suffer  most  and  will  not  fatten  properly. 

The  state  and  federal  authorities  recommend  several  dips  as  a  cure, 
and  dipping.s  of  scabby  or  exposed  sheep  should  be  supervised  by  a 
state  or  federal  inspector.  This  procedure,  in  the  long  rtm,  will  prove 
economical  to  the  owner,  since  experience  has  shown  that  imsupervised 
dippings  frequently  fail  to  effect  a  cure. 

An  important  factor  in  the  handling  of  an  infected  band  is  the 
necessity  of  dipping  everj-  sheep  not  only  once  but  the  second  time, 
as  required  in  order  to  exterminate  the  mites.  Where  infection  is 
present,  two  dippings  in  lime  and  sulphur  will  generally  effect  a  cure 
except  in  extremely  severe  cases  when  the  animals  should  be  dipped 
three  times.  Even  with  the  exercise  of  every  precaution  bands  occa- 
sionally "break"  after  careful  dippings. 

During  1925,  1,957,835  sheep  were  inspected  for  scab  and  50  586  were 
dipped. 

Texas  Fever. 

Texas  fever  is  sometimes  referred  to  as  boArine  malaria  since  in  some 
respects  it  resembles  hiunan  malaria.  It  is  cau-sed  by  a  protozoan 
para.site  which  lives  in  the  blood  stream  and  destroys  the  red  blood 
corpuscles.  This  parasite  is  tran.smitted  from  one  animal  to  another 
by  the  bite  of  the  tick  commonly  known  as  the  Texas  fever  tick. 
ilarynropus  annulafus.  The  corpuscle-destroying  parasite  introduced 
into  the  blood  stream  by  the  bite  of  this  tick  is  called  Piroplasma 
bigeminum.  The  blood  from  cattle  which  contains  this  parasite  will,  if 
introduced  into  .susceptible  cattle,  reproduce  the  disease. 
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The  complete  life  history  of  tlic  Texas  fever  tick  has  been  worked 
out,  an  important  part  of  which  is  as  follows : 

The  female  tick,  after  engoro:infr  herself  with  the  blood  of  an  infected 
animal  drops  to  the  ground  where  in  about  ten  days  she  lays  her  eggs 
in  some'  sheltered  place.  At  the  end  of  ten  to  fifteen  days,  according 
to  the  weather,  the  .young  ticks  hatch  and  crawl  upon  the  blades  of 
grass  or  on  the  low  limbs  or  twigs  of  brush.  At  the  first  opportunity, 
they  attach  themselves  to  passing  cattle  and  begin  feeding.  In  this 
manner,  the  infection  is  transmitted  from  animal  to  animal,  so  that 
eradication  of  this  disease  depends  upon  the  extermination  of  the  tick. 

At  one  time  California  was  extensively  infested  with  this  tick.  When 
the  federal  department  and  the  state  undertook  eradication  measures  in 
1906.  the  infestation  extended  from  the  Mexican  border  to  the  northern 
boundaries  of  Merced  and  ISan  Luis  Obispo  counties. 

At  that  time  many  dipping  vats  were  erected  and  systematic  dippings 
inaugurated.  During  these  operations  it  was  found  that  dipping 
cattle  in  a  special  preparation  of  arsenic  was  a  very  affective  means 
of  killing  the  ticks  with  bnt  very  little  danger  to  the  animals.  In 
1916  the  work  was  completed  and  California  enjoyed  the  distinction 
of  being  one  of  the  first  states  to  succes.sfully  eradicate  a  heavy 
infestation. 

In  1918  tick  infestation  was  discovered  in  Kings  County  and  eradi- 
cation effected  within  a  year. 

Late  in  1925  a  small  area  in  San  Diego  Count.y  again  became  infested. 
A  number  of  cattle  died,  and  Texas  fever  ticks  were  foimd  on  one 
ranch.  A  careful  investigation  to  determine  the  source  of  this  out- 
break revealed  that  some  Mexican  cattle  had  broken  throunh  the  inter- 
national fence.  Immediate  steps  were  taken  to  clean  up  this  area, 
and  sy.stematic  dippings  of  the  affected  cattle  are  well  under  way. 
To  date,  there  has  been  no  spread  from  the  original  premises. 

This  recent  infestation  illustrates  the  necessity  of  constant  vigilance 
to  keep  California  free  from  this  pestilence  and  from  dangerous 
foreign  diseases. 

Tuberculosis. 

Tuberculosis  is  one  of  the  oldest  diseases  known  to  man.  Hippocrates, 
father  of  all  medical  science,  spoke  of  it  as  "The  Pearly  Disease." 
While  this  malady  has  received  extensive  consideration  even  from  the 
earliest  times,  it  was  not  nntil  1S82  that  Robert  Koch  discovered  the 
organism  responsible  for  this  plague,  and  was  successful  in  cultivating 
it  artificially.  To  Doctor  Koch  is  also  due  the  credit  of  preparing  the 
first  tuberculin  which,  for  a  time,  he  regarded  as  a  curative  agent. 
Time  has  disproved  the  value  of  this  preparation  as  a  cure,  but  its  use 
for  that  purpose  resulted  in  the  discovery  that  tuberculin  is  the  only 
reliable  diagnostic  agent  for  bovine  tuberculosis. 

There  is,  perhaps,  no  other  disease  on  which  a  greater  amount  of  work 
has  been  done,  but  as  yet  no  specific  remedy  for  its  cure  has  been 
discovered.  The  only  way  to  effectually  control  the  ravages  of  this 
malady  in  cattle  is  to  test  them  with  tuberculin,  eliminate  all  reactors, 
clean  and  disinfect  the  premises  and  restock  with  clean  cattle  only, 
preferably,  from  known  healthy  herds. 

Tuberculosis  among  live  stock  was  unknown  in  this  state  in  the 
early   days,   but   owing   to   the   increased  demand   for  dairy  products, 
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more  and  better  cows  were  introduced  fi'om  other  states  and  foreign 
countries.  It  is  probable  that  these  animals  introduced  the  infection 
and  as  it  is  only  in  recent  years  that  satisfactory  sanitary  measures 
have  been  devised  for  the  handling  of  this  pernicious  disease,  the 
previous  lack  of  precautionary  measures  permitted  the  original  infec- 
tion to  spread  from  these  few  animals. 

The  spread  of  the  disease  became  so  alarming  that  in  1915,  the  Pure' 
Milk  Law  was  enacted.  This  legislative  action  was  intended  as  a 
public  health  measure  rather  than  an  effort  toward  eradication. 
According  to  this  law,  all  dairy  products  sold  or  offered  for  sale  in  the 
raw  state  for  human  consumption  must  come  from  non-reacting  tuber- 
culin tested  cows.  The  amount  of  testing  occasioned  by  this  law  dem- 
onstrated the  necessity  for  control  and  eradication  measures.  As  a 
result,  in  1921,  the  legislature  passed  two  eradication  measures,  the 
Accredited  Herd  Law  and  the  Tuberculosis  Free  Area  Law. 

The   Pure   Milk   Law. 

As  has  been  stated  previously,  this  law  was  enacted  as  a  protection 
to  the  health  of  the  public  and  was  not  intended  as  an  eradication 
measure.  The  work  has  grown  from  year  to  year,  and  as  the'  popula- 
tion of  the  state  increases,  this  branch  of  the  work  will  increase.  Not 
only  has  it  provided  dependable  protection  to  the  pubic  at  large,  but 
it  has  also  served  to  locate  the  areas  of  greatest  infection.  With  many 
people,  the  idea  prevails  that  it  is  impossible  to  keep  a  herd  free  from 
tuberculosis.  The  results,  however,  clearly  indicate  that  herds  may  be 
"cleaned  up"  and  maintained  free  of  the  disease.  This,  of  course,  is 
impossible  unless  the  department  is  extended  the  confidence  and  coop- 
eration of  the  owneT. 

In  spite  of  the  fact  that  this  measi^re  was  primarily  intended  as  a 
health  measure,  it  has  served  to  cheek  the  spread  of  tuberculosis  inas- 
much as  a  large  percentage  of  reactors  found  in  raw  milk  herds  find 
their  way  to  the  slaughterhouse. 

Following  is  a  tabulation  of  the  amount  of  Pure  Milk  Testing  done 
in  1925: 

Herd.s,  10,746. 

Herds  of  10  animals  or  less,  8530. 
Herds  of  10  animals  or  less  free,  7776. 
Herds  of  more  than  10  animals,  2216. 
Herds  of  more  than  10  animals  free.   1(I06. 
Number  of  animals  tested,   10.S,.S1!I. 
Reactors,  5731. 
Suspects,  876. 

Accredited    Herd    Law. 

In  1921,  the  legislature  passed  the  Accredited  Herd  Law  to  permit 
the  Department  of  Agriculture  of  this  state  to  cooperate  with  the 
LTnited  States  Bureau  of  Animal  Industry  in  the  eradication  of  tuber- 
culosis from  purebred  herds  of  cattle  in  California.  Under  this  law 
the  owner  of  a  purebred  herd  may,  at  his  option,  request  that  a  tuber- 
culin test  be  applied  to  his  animals.  Bv  signing  an  agreement  with  the 
state  and  federal  authorities  to  observe  certain  sanitary  precautions, 
the  test  will  be  applied  and  his  herd  placed  in  the  process  of  accredita- 
tion. When  his  cattle  have  passed  two  annual  or  three  semi-annual 
tuberculin   tests   and   no   reactors  are   found,   the   herd   is  then   fully 
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accredited,  and  so  acknowledged  in  a  federal-state  certificate  presented 
to  the  owner. 

Any  animal  reacting  to  the  test  is  branded  with  the  letter  "T" 
on  the  left  jaw  and  slaughtered  in  an  abattoir  where  federal  or  state' 
meat  inspection  is  maintained. 

The  owner  of  an  accredited  herd  is  benefited  not  only  because  he  is 
able  to  maintain  a  herd  of  cattle  free  from  tuberculosis,  but  becaiise  he 
may  ship  anj-where  in  the  United  States  without  the  inconvenience  of 
having  a  test  applied  immediately  prior  to  such  shipment.  Accredita- 
tion also  aids  in  the  sale  of  his  cattle,  because  he  is  permitted  to  sell 
milk  or  products  thereof  in  the  raw  state,  if  he  so  desires. 

Since  this  law  became  effective  in  1922.  there  has  been  an  increased 
demand  for  this  testing  each  year  as  shown  by  the  following  tabulation : 

Number  in  process  of  accreditation       Xumber  fully  accredited 
Tear  No.  of  herds  No.  of  animals         No.  of  herds  No.  of  animals 

1922 58  4855  0  0 

1923 SO  GT58  24  1240 

1924 102  7237  44  2253 

1925 96  7321  74  4387 

From  the  above  table,  it  will  be  noted  that  tuberculin  tests  on  11.708 
animals  were  required  during  192.i. 

Tuberculosis   Free   Area    Law. 

This  law  provides  a  federal-state  cooperative  plan  for  the  systematic 
eradication  of  tuberculosis  in  counties  asking  for  this  work.  Its  appli- 
cation is  wholly  optional  and  is  imdertaken  in  any  eligible  county  from 
which  a  request  for  its  benefits  is  received  through  the  local  board  of 
supervisors.  The  state  and  federal  governments  will  then  place  men 
in  that  district  to  make  a  survey  to  determine  the  extent  of  tuberculosis 
infection  within  its  boundaries.  If  not  more  than  ten  per  cent  of  the 
cattle  are  affected,  then  eradication  measures  can  be  applied.  When 
the  infection  is  reduced  to  five-tenths  of  one  per  cent  or  less,  the  county 
is  then  declared  by  the  federal  government  to  be  a  modified  tuber- 
culosis free  area. 

While  the  original  survey  is  being  made,  and  after  the  county  has 
been  declared  an  eradication  area,  all  cattle  reacting  to  the  test  are 
branded  on  the  left  jaw  with  the  letter  "T",  and  are  either  .slaughtered 
within  the  county  under  inspection,  or  taken  to  federal  or  state 
inspected  abattoirs  outside  of  the  area. 

It  is  quite  obvious  that  this  is  a  progressive  eradication  measure. 
Its  points  of  benefit  are  as  follows : 

1.  The  centers  of  infection  are  revealed. 

2.  Infected  animals  are  removed,  thereby  stopping  the  spread. 

3.  The  introduction  of  new  infection  is  prevented. 

At  present,  California  has  two  Modified  Accredited  Areas:  Modoc 
and  Lassen  counties,  and  they  are  to  be  congratulated  for  the  pro- 
gressive spirit  they  have  manifested  in  successfully  carrying  out  this 
plan. 

On  September  15,  1925,  Tehama  County  launched  a  similar  syste- 
matic method  of  ridding  itself  of  this  disease.  The  work  is  now  well 
under  way,  and  present  figures  would  indicate  that  there  are  less  than 
three  per  cent  of  infected  cattle  in  that  county. 
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The  beiipficial  effect  of  this  work  is  not  confined  alone  to  these  coop- 
erating counties,  since  all  cattle  in  surrounding  counties  entering  these 
districts  for  summer  feeding  must  be  tested,  and  any  reactors  foiind 
are  not  permitted  to  enter.  During  1925,  11,831  cattle  destined  to 
the.se  areas  were  tested.  Fifty-four  of  them  reacted  and  were  not 
allowed  to  enter  eradication  areas. 

At  the  present  time,  Los  Angeles  is  importing  about  2000  dairy 
cows  every  month.  Since  Los  Angeles  County  now  has  an  ordinance 
]irohibiting  importation  of  dairy  stock  unless  they  come  from  herds 
that  are  less  than  ten  per  cent  affected,  a  large  percentage  of  the 
cattle  buyers  are  forced  to  seek  animals  outside  of  California  for 
replacement  of  stock.  This  money  should  remain  in  California,  and 
those  counties  progressive  enough  to  undertake  area  eradication  will 
profit  by  this  demand. 

The  following  table  shows  the  amount  of  eradication  work  done 
in  1925 : 

County  Animals  Reactors 

Lassen    3,5(50  17 

Modoc 7,36.3  140 

Tehama    4,768  140 

Prior  to  entrance 11,831  54 

Totals 2r,,.j22  351 

The  following  tabulation  shows  the  number  of  tuberculin  tests 
conducted  in  California  during  1925,  and  includes  all  three  branches  of 
the  work : 

Animals  tested  Reactors  Suspects 

Pure  Milk  Law 10.3,319  5,7.31               876 

♦Accredited  Herd  Law 13,691  192                 25 

*Free  area   15,674  297                   9 

"Prior  to  entrance 11,831  54 

"Miscellaneous  tests 698  78 

Totals    14.5,213  6,352  910 

*  Include.s  tests  made  cooperatively  by  federal  and  state  employees. 

Dairy  and    Milk    Inspection. 

This  branch  of  the  service  is  discussed  in  detail  el.sewhere. 

In  addition  to  regular  activities  veterinarians  of  the  Division  of 
Animal  Industry  in  connection  with  the  control  of  transmissible 
diseases,  al.so  make  inspections  of  dairies  and  dairy  pi-oducts  in  many 
districts  and  in  some  sections  of  the  state  devote  considerable  time  to 
this  work. 

The  Division  of  Animal  Industry  endeavors  to  be  of  service  and 
assistance  in  maintaining  the  standard  of  quality  of  dairy  products 
in  California. 

MEAT   INSPECTION.* 

The  California  public  shows  a  sufficient  appreciation  of  the  need  for 
meat  inspection  to  remove  any  doubt  concerning  the  future  growth  of 
the  work. 

Its  rapid  developmetit  in  the  four  years  since  the  law  became  effec- 
tive has  necessitated  the  employment  of  inspectors  with  special  training 
in  meat  inspection.     Therefore,  at  this  stage  of  the  work,  before  it 

*  By  George  Gordon,  .Superintendent  Meat  Inspection  Service. 
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should  reach  a  point  where  its  rapid  growth  may  impair  its  efficiency, 
it  has  been  deemed  wise  to  divert  the  efforts  made'  in  promoting  its 
growth  to  the  necessity  for  stabilizing  the  growth  already  made  and 
bringing  the  plants  now  under  state  inspection  up  to  the  highest  stand- 
ard with  uniform  methods  of  ante  and  post-mortem  inspection.  For 
this  purpose  two  traveling  inspectors  have  been  added  whose  training 
was  received  in  the  federal  meat  inspection  service.  Their  efforts  are 
bringing  good  results,  the  improvement  in  the  California  State  Meat 
inspection  service  being  already  apparent.  This  will  give  a  solid 
foundation  for  the  great  superstructure  that  is  already  assured  by  the 
attitude  of  the  public. 

Certain  plants  in  various  parts  of  the  state  which  are  best  suited 
to  the  purpose  are  being  used  as  training  stations  for  future  inspectors, 
and  as  uniform  methods  become  more  firmly  established  in  the  work 
such  preliminary  training  can  become  more  rigid  and  exacting,  thus 
lifting  the  standard  ever  higher. 

Approximately  three  and  a  half  million  dollars  have'  been  spent  by 
slaughterers  to  date  in  the  construction  of  new  buildings,  the 
remodeling  of  old  plants,  and  the  installation  of  necessary  equipment. 
At  the  present  time  it  is  known  that  over  five  thousand  retail  markets 
in  California  are  selling  state  inspected  meat,  showing  not  only  an 
increase  over  previous  reports  but  the  evident  support  given  by  the 
public  to  the  firms  operating  under  state  supervision. 

The  following  figures  indicate  the  number  of  animals  slaughtered 
under  state  inspection  during  the  past  year,  and  also  the  carcasses  and 
parts  of  carcasses  condemned  for  various  diseases  and  other  conditions 
that  render  meat  unfit  for  human  consumption : 


Animals  passed 
ante-mortem. 

Cattle   137,178 

Calves 148.700 

Sheep 136.098 

Hogs   12S.707 

Goats 2.142 


Total 552,825 


Animals  retained 
ante-mortem. 

Cattle 249 

Calves 142 

Sheep .31 

Hogs 52 

Goats 0 

Total 474 


Animals  inspected 
ante-mortem. 

Cattle   137,427 

Calves 148.842 

Sheep 1.36.129 

Hogs   128,759 

Goats 2.142 


Total 553.299 


Animals    passed 

post-mortem. 
Cattle    ,134.744* 
Calves  - 154.840 
Sheep  —  137,428 
Hogs  —  128.246 


Goats 


2.170 


Total   557.428* 


Animals    passed 
for  lard,  etc. 

Cattle 33 

Calves 0 

Sheep    0 

Hogs 10 

Goats 0 

Total 43 


Animals    con- 
dem  ned 

post-mortem. 
Cattle  —  2.9mi 
Calves  .--      867 
Sheep  —      395 

Hogs 1.038 

Goats 17 

Total    -  5.221* 


Animals  inspected 

post-mortem. 
Cattle  --  137.682 

Calves 155.707 

Sheep  —  137.823 
Hogs  ___  129,294 
Goats  -_       2,187 


Total     562,693 


Animals   condemned 

for   tuberculosis. 

Cattle   2,568 


Calves 
Sheep 
Hogs 
Goats 


88 

3 

871 

0 


Animals  condemned  for 
rarious    other    diseases. 

Cattle   369* 

Calves 779 

Sheep    392 

Hogs   177 

Goats 17 


Total 3,530 


Total 


-1,734* 
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I'rocpxsed  report. 

Xumhrr   of  poiiiKh  gepf 733.376  It)s. 

y umber  of  parts  condemned  Veal     26.130  tt)s. 

condemned.                          (parts    and    carcasses.)  Swine    ___1.368!395  Ills. 

Cattle    29,269            Cattle l,8S9.64Si  Sheep    ___             30  Itis. 

Calves 655            Calves 64,084*  Sausage  __2,700,470  IT)s. 

Sheep    18.675            Sheep 62,941*  Misrel- 

Hogs   30,604            Hogs 319,177*  laneou.s-    202.625  ITjs. 

Goats 29  Goats 012*  Goat    510  lbs. 


Total 79,232  Total 2,336,764*  Total  __5.121,536  lbs. 

It  will  readily  be  seen  by  the  above  figures  that  there  is  a  real  need 
for  state  meat  inspection.  They  give  to  anyone  interested  a  fair  idea 
of  the  vast  amount  of  meat  that  would  probably  be  sold  to  the  unsus- 
pecting public  if  the  same  were  not  condemned  and  destroyed  in 
accordance  with  the  regulations  governing  state  meat  inspection  service. 
One  would  naturally  infer  that  where  inspection  does  not  exist  much 
meat  of  this  kind  is  still  being  sold  for  human  food. 

CATTLE  PROTECTION  SERVICE.* 

The  expiration  of  192.5  marked  the  eighth  year  of  the  work  of 
the  Cattle  Protection  Service,  which  organization,  a  part  of  the  Division 
of  Animal  Industry  of  the  State  Department  of  Agriculture,  is  charged 
with  the  enforcement  of  the  provisions  originally  contained  in  chap- 
ter 678  of  the  act  of  May  28,  1917,  and  of  the  subsequent  act  of  June  3, 
1921.  chapter  725,  known  as  the  Hide  and  Brand  Law,  and  chapter  726, 
known  as  the  Estray  Cattle  Act. 

In  order  that  the  following  report  may  show  the  result  of  the  work 
of  the  service  for  the  pa.st  eight  years,  it  may  be  well  first  to  state  the 
reasons  advanced  by  the  cattlemen  of  California  when  advocating  the 
passage  of  the  present  and  the  former  hide'  and  brand  laws.  Previous 
to  the  enactment  of  the  act  of  May  28,  1917,  (the  Cattle  Protection 
Law),  brands  used  for  the  purpose  of  branding  cattle  could  be  recorded 
in  the  office  of  a  county  recorder.  When  this  was  done,  such  county 
recorder  was  required  to  notify  the  recorders  of  all  adjoining  counties, 
in  order  that  similar  brands  might  not  be  recorded  in  any  of  the  con- 
tiguous counties.  This  method  of  recording  brands  was  found  to  be 
entirely  impractical  and  confusing,  especially  in  those  counties  wherein 
no  organized  group  of  cattlemen  existed  to  scrutinize  and  keep  a 
close  check  on  the  records,  thereby  preventing  the  recording  of  dupli- 
cate brands.  The  lack  of  attention  given  to  brand  registration  on 
the  part  of  county  recorders,  resulting  in  manj-  duplicate  brands 
being  recorded,  made  necessary  a  more  centralized  system  of  recording. 
Although  a  brand  was  recorded  in  the  county,  it  did  not  prevent 
anyone  else  using  the  same  brand  on  same  location  on  animals  in  the 
same  locality  as  the  recorded  brand. 

Investigations  made  by  the  cattlemen  of  California  indicated  that 
California  was  far  behind  every  other  cattle-producing  state  in  the 
matter  of  protection  given  to  cattle  owners  by  a  properly  centralized 
state  system  of  brand  registration,  which  resulted  in  a  request  for  and 
passage  of  the  above  mentioned  laws. 

♦  By  Arthur  Hebbron,  Secretary. 
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When  consideration  is  given  to  the  fact  that  many  thousands  of 
cattle  are  turned  out  annually  on  the  open  ranges,  forest  reserves  and 
grazing  areas  of  California,  some  method  of  distinguishing  the  owner- 
ship of  these  cattle  is  necessary  and  the  use  of  a  "fire  brand"  to  iden- 
tif.y  such  ownership  has  been  found  most  expedient  and  practical. 
When  such  brands  can  be  recorded,  as  is  now  being  done,  in  one'  record 
under  the  supervision  of  a  State  Department,  such  a  i-eeord  can  be 
u.sed  to  prevent  the  theft  and  loss  of  cattle  and  save  thousands  of  dol- 
lars each  year  to  owners.  A  conservative  estimate  of  the  number 
of  stock  cattle  grazing  annually  in  California  is  1,320,803.  and  the 
number  of  cattle  taken  from  the  ranges  of  the  state  annually,  for 
immediate  slaughter,  is  approximatelv  317.640  steers,  380,909  cows, 
385.931  calves,  11.967  bulls  and  stags." 

In  order  to  prevent  cattle  from  being  shipped  from  the  ranges  without 
the  consent  or  knowledge  of  the  owner  and  to  protect  cattle  producers 
from  a  considerable  annual  loss,  a  system  of  brand  inspection  is  now 
provided.  The  absolute  necessity  for  this  legislation  was  easily  appar- 
ent. Heretofore  no  check  was  made  of  cattle  shipped  from  the  ranges 
of  the  state  and  no  information  was  available  whereby  it  could  be 
determined  whether  a  person  shipping  cattle  was  in  legal  possession. 
Some  shippers  and  buyers  made  no  particular  effort  to  ascertain 
whether  or  not  the  cattle  they  bought  were  the  property  of  the  person 
selling  them.  They  accepted  the  cattle  offered  to  them  without  ques- 
tion, the  cattle  were  shipped  and  generall.v  slaughtered  immediately  at 
point  of  destination.  The  hides  from  these  cattle,  taking  their  place 
in  the  "hide  pile"  with  hundi-eds  of  others  made  any  attempt  to  trace 
lost  or  stolen  cattle  generally  unsuccessful.  This  indifference  on  the 
part  of  some  of  the  cattle  buyers  was  also  practiced  b.v  some  of  the 
slaughterers  in  the  state  and  cattlemen  had  every  reason  to  believe 
that  many  lost  or  stolen  cattle  found  their  way  to  the  local  slaughter- 
ing establishment  where  the.v  were  illegally  slaiightered. 

Under  the  present  Hide  and  Brand  Inspection  regulations,  no  cattle 
can  be'  accepted  by  any  common  carrier,  for  shipment,  until  such 
cattle  are  first  inspected  for  marks  and  brands  by  a  duly  authorized 
Hide  and  Brand  Inspector,  appointed  by  the  Director  of  Agriculture 
and  the  rights  of  ownership  or  possession  of  the  cattle  by  the  shipper 
or  slaiighterer  fully  established,  and  no  cattle  can  be  slaughtered  in 
any  slaughtering  establishment  without  such  brand  inspection.  As  a 
further  protection,  a  system  of  hide  inspection  is  provided  to  peTmit 
of  a  checking  up  and  an  inspection  of  all  hides  "taken  off"  cattle 
slaughtered  in  small  slaughtering  establishments  too  remote  to  permit 
of  daily  fulltime  brand  inspection,  and  hides  can  not  be  removed  from 
place  of  slaughter  or  accepted  for  shipment  or  transportation  by 
any  person  until  they  have  first  been  inspected  for  marks  and 
brands.  In  order  to  carry  out  this  system  of  cattle  and  hide  inspection, 
the  brand  records  are  of  first  importance,  as  these  records  show  the 
design  of  a  brand,  the  location  it  is  to  be  placed  on  the  animal,  the 
name  and  address  of  the  recorder  and  the  place  where  the  cattle  so 
branded  generally  range.  A  list  of  these  records  is  compiled  with  due 
regularity  and  furnished  to  inspectors,  whereby  they  may  be  fully 
informed  as  to  the  o-wnership  of  any  branded  animal  coming  under 
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their  observation  at  time  of  inspection.  To  date,  in  California,  approxi- 
mately 17,500  brands  have  been  recorded. 

As  a  further  benefit  to  the  cattlemen,  the  state  brand  records  made 
it  possible  to  remedy  the  law  pertaining  to  the  sale  of  estrays.  Chap- 
ter 726.  an  act  approved  June  3,  1921,  requires  that  before  any  person 
can  sell  any  branded  cattle  as  an  "estray"  he  first  must  give  the 
Director  of  Agriculture  ten  days'  notice  by  registered  mail  of  such 
proposed  sale,  describing  the  brands  and  marks  on  the  estray  cattle, 
in  order  that  the  director  may  cause  search  to  be  made  of  the  registered 
brands  on  file  to  determine  the  ownership  of  the  estray  cattle  and  give 
notice  to  the  owner  before  date  of  sale,  where  such  estray  cattle  may 
be  found  and  claimed.  The  need  for  this  law  is  undoubtedly  appre- 
ciated and  could  only  be  enforced  under  the  present  system  of  brand 
registration.  Many  cattlemen  now  avail  themselves  of  the  opportunity 
to  refer  to  the  records  in  order  to  aseertain  the  ownership  of  any  estray 
cattle  they  may  find  on  their  ranges  and  wlien  the  recorder  of  a  brand 
on  such  reported  estray  cattle  can  be  determined  this  office  thus  has 
been  able  to  assist  in  restoring  the  cattle  to  the  rightful  owner.  Our 
success  in  this  work  to  date  has  been  very  gratifying. 

It  frequently  occurs  that  we  are  asked  to  fincl  the  owners  of  cattle 
carrying  brands  that  do  not  appear  on  our  records.  These  are  gener- 
ally cattle  branded  with  "irons"  that  are  being  used  illegally  or  cattle 
brought  into  California  from  adjoining  states,  which  have  not 
been  rebranded  with  a  California  recorded  branding  iron.  At  the 
present  time  we  have  a  report  of  ten  head  of  cattle  so  branded,  which 
reverses  the  general  order  of  tilings  and  instead  of  the  cattle  being  lost, 
the  owner  can  not  be  found.  This  is  the  result  of  a  lack  of  apprecia- 
tion on  the  part  of  the  cattleman  of  the  facilities  offered  by  the  Cattle 
Protection  Service  under  the  pi-esent  Hide  and  Brand  Law,  whereby 
lost  cattle  can  be  recovered. 

At  the  present  time,  approximately  9000  "active"  brands  are  on  the 
records  under  a  system  that  permits  of  ready  reference  and  prevents 
duplicate  registration  in  any  one  branding  district. 

In  order  to  carry  out  the  brand  inspection  requirements  of  the  Hide 
and  Brand  Law  as  enacted,  it  was  necessary  that  a  sufficient  number 
of  brand  inspectors  be  appointed,  authorized  to  inspect  cattle  and  hides 
for  marks  and  brands  at  nil  shipping  points  and  to  inspect  cattle  at 
all  slaughtering  establishments  prior  to  slaughter.  On  account  of  the 
small  compensation  that  can  be  earned  by  many  of  these  inspectors, 
particularly  those  needed  to  make  brand  inspection  in  districts  where  a 
limited  number  of  shipments  of  cattle  originated  and  where  the  loading 
corrals  were  far  apart  and  the  slaughter  houses  located  at  some  distance 
from  the  home  of  the  inspector,  some  difficulty  was  had  in  securing 
inspectors  properly  qualified  to  perform  this  valuable  and  necessary 
service.  A  good  inspector  is  hard  to  find !  Reading  brands,  at  least, 
is  a  difficult  .job  and  only  men  who  have  had  experience  on  the  range 
can  be  considered  good  brand  inspectors.  In  the  fall  of  the  year  when 
the  hair  on  an  animal  is  long  and  hanaing  over  a  brand,  it  is  often 
difficult  to  read.  An  inspector  should  be  able  to  read  bi'ands  readil.v, 
in  order  that  the  cattle  under  inspection  can  be  handled  with  as  little 
disturbance  as  possible.    Such  exacting  work  as  this  and  the  experience 
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necessary,  coupled  with  the  inadequate  compensation  offe'red,  prevented 
the  Department  for  a  time  securing-  competent  inspectors,  and  the 
service  was  carried  on  under  a  considerable  handicap,  owing  to  incom- 
petent and  unreliable  men.  As  the  work  advanced  and  the  cattlemen 
began  to  feel  the  resultant  benefits  arising  through  the'  efforts  made  to 
enforce  the  law,  a  gratifying  cooperation  developed  that  materially 
assisted  the  Cattle  Protection  Service  in  improving  its  inspection  force 
to  the  extent  that  the  protection  desired  by  the  cattlemen  is  now  being 
more  efficiently  given  and  our  inspection  force  greatly  improved.  Our 
field  brand  inspection  force  is  augmented  by  the  work  of  a  number  of  re- 
check  inspectors  located  in  the  corrals  at  the  large  slaughtering  centers 
and  points  of  destination.  These  "recheek"  inspectors  check  up  the 
inspections  made  by  the  original  brand  inspector.  This  is  done  in  order 
to  locate  any  cattle  repoi-ted  as  missing.  They  also  render  weekly  reports 
of  all  cattle  arriving-  at  these  points.  To  date  8,200,272  cattle  have 
been  inspected  for  marks  and  brands  at  shipping  and  slaughtering 
corrals.  For  this  year  1,457,429  cattle  were  inspected  for  marks  and 
brands,  1252  slaughterers  licensed,  737  new  brands  recorded  and 
approximately  9000  brands  continued  in  force  and  170  brands 
transferred. 

During  the  year,  sixty-seven  cattle  in  one  lot  were  stolen  and  shipped 
out  of  a  Nevada  point.  The  ownei',  after  an  exhaustive  search  in  liis 
own  state,  came  to  California  and  got  his  first  information  regarding 
the  lost  cattle  from  our  inspector  at  Oakland,  who  had  a  complete  record 
of  the  cattle,  number  each  of  steers  and  cows,  with  marks  and  brands, 
also  the  name  of  packing  plant  which  unknowingly  handled  the  ship- 
ment. The  owner  was  thereby  enabled  to  get  figures  of  weight  and  price 
of  cattle.  This  incident  is  only  one  of  a  number  which  shows  the  value 
of  inspection  of  cattle  shijipcd  in  from  outside  states  for  slaughter. 

When  the  foot  and  mouth  outbreak  occurred  in  1924,  inspectoi's  of 
this  service  through  their  knowledge  of  the  country  and  cattle  brands 
rendered  valuable  assistance  to  state  and  federal  veterinarians  in 
charge  of  work  of  eradication. 

To  estimate  the  value  of  the  service  performed  by  this  inspection 
system  would  be  as  difficult  as  to  estimate  the  nvTmber  of  accidents 
prevented  by  a  traffic  officer  stationed  at  a  street  crossing.  The  very 
presence  of  the'  traffic  officer  often  prevents  accidents  that  might  occur. 
Brand  inspectors  prevent  the  illegal  shipment  and  slaughter  of  cattle 
that  might  and  did  happen,  previous  to  the  enactment  of  the  Hide  and 
Brand  Law. 

It  is  the  aim  of  the  Department  continuously  to  improve  its  Brand 
Inspection  Service. 
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BUREAU  OF  DAIRY  CONTROL. 


By  J.   J.   Frey,   ChiLt". 

The  Bureau  of  Dairy  Control  is  charged  with  the  enforcement  of  tJie 
General  Dairy  Law  of  California,  Pure  Milk  Law,  Certified  Milk  Act 
Prepared  Milk  Act,  and  Pasteurized  Dairy  By-Products  Act.  It  also 
lends  its  aid  in  the  enforcement  of  the  Containers  Lal)eling  Act  in  so 
far  as  it  affects  the  dairy  industry. 

The  functions  of  the  Bureau  of  Dairy  Control  niav  he  classified 
as  follows : 

I.  Maintenance   of    uniform   standards   of   composition   and    hi"h 
quality  for : 

A— All    manufactured    dairy    products    and    market    milk    in 
communities  where'  no  inspection  is  maintained  locally. 

B— Grading  of  market  milk  indirectly  through  the  approval  of 
local  in.specting  departments. 

II.  Promotion  of  honesty  and  accuracy  in  testinu-  milk  and  cream 
for  the  determination  of  its  milk  fat  content. 


III.  Regulation  of  labeling  and  advertising  of  dair\ 
substitutes  thereof. 


products  and 


IV.  Accumulation  and  publication  of  statistics. 

For  purposes  of  administration,  we  find  that  the  work  with  which 
this  bureau  is  charged  falls  naturally  into  certain  projects  which  are 
outlined  as  follows:  Those  items  which  have  been  especially  stressed 
during  the  period  covered  by  this  report  are  printed  in  bold-face  type 


I.  Market  Milk  and  Crear 
GRADED 

1.  Certified  (raw) 

2.  Guaj-anteed    (raw,   past) 

3.  Grade  A.  (raw.  past) 

4.  Grade  B.    (past) 
Ungraded— Bottle   Excliange 

1.  Supervision    and    Approval   local 

departments 

2.  Surprise  Scoring   Contests 

3.  Organization    New   Departments 

4.  Market  Milk  Information  (regu- 

latory) 

5.  Health  Department  News  Letter 

6.  Special  Market   Milk   Investiga- 

tions  (complaint  seri'ice) 
City  and  town  surveys — Los 
Angeles 

II.  Mfg.   Milk  and  Cream 

Grading 

1.  Adulteration 

2.  Quality 

3.  Rejected.  Unfit 

1.  Direct   Microscopic   Counts 

2.  Alcohol  Tests 

3.  Reductase  Tests 

4.  Acidity  Tests 

5.  Sediment  Tests 

6.  Flavor  and  Odor 
Dairy  Farm  Sanitation 

1.  Sterilization    of   Utensils 

2.  Clean   Milking 

3.  Clean   Surroundings 

4.  Cooling 
Plant  Sanitation 

1.   Clean,     Sterile     and     Dry 
Containers 


2.  Pasteurization 

3.  Refrigeration 

4.  General  Sanitation 


Composition 

Quality 

Labeling 

Special  Permits 
California 
From   other  states 
Double  Churning  Process 
(See  also  below) 


Composition 

Quality 

Labeling 

Special  Permits 

Information  and  Special  He!p 

California 

From   other  states 

Miscellaneous  Varieties 

Regulatory 

V.  Ice    Cream    and    Evaporated    Milk    and 
other  dairy  products 
Composition 
Quality 

Spt-iial   permits 
Containers 
Composition 
Quality 
Labeling 

Plain.    Fruit   and   Nut    (varieties) 
Use  of  butter  in   manufacturing 
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^^-  Imitations  and  Substitutes 
Licensing 
L»ab€ling 
Advertisingr 
Composition 

Manufacturers 

"Wholesalers 

Retailers 

Bakeries  and  Restaurants 

^^^.  sampling,  -weighing,  and  testi 
Testers — Licensing 
Checking 

Samplers  and  "Weighers 
Samples 
Records 

By  Examination 

By  Renewal 

Eka  mining 

Licensing 

Containers,  etc. 

Official  Sealed  Boxes 

Official  Fonns 

"\"Tn.  Statistics 
Production 
Manufacture 


Commer- 


"V'alues 

Interstate  Movement 

Trends 


ex.  Federal-State   Co-Operativ 
cial  Scoring 

1.  S.  F.   Merc.  Ex.  Agreement 

Butter 

Eggs 

Cheese 

2.  Peialuma  Egg  Dealers  Agreement 

3.  General  Trade 

Eggs 

Butter 

Eggs  and   Cheese 

X.  Legal  Procedure 
Hearings 

License  Revocation 

Prosecutions 

Condemnation 
Suspensions 
Prosecutions 

Regulations.  Rules.   Official  Score  and 
Budgets.  Claims.  Bills,  etc 

Preparation  of  Evidence 


I.  Market  Milk. 

Two  notable  features  in  connection  with  the  market  milk  program  of 
the  past  rear  have  been  brought  out.  First,  there  has  been  a  marked 
tmiform  improvement  in  the  quality  of  graded  milk  throughout,  and 
second,  the  extension  of  the  milk  inspecting  service  to  new  communi- 
ties through  the  organization  of  local  departmetits  has  been  very 
considerable. 

At  the  close  of  1925  the  average  quality  of  graded  milk  for  the  entire 
state  computed  according  to  I'nited  States  official  standards,  amounted 
to  95.1  per  cent  in  contrast  to  an  average  rating  of  93.1  per  cent  for 
1924.  In  1925  individual  community  milk  ratings  above  95  per  cent 
were  secured  in  sixteen  instances,  while  in  1924  this  high  mark  occurred 
only  six  times.  The  fact  was  brought  out  by  the  thousands  of  complete 
milk  examinations  conducted  throughout  the  State  that  the  qualit.v 
of  graded  milk  in  California  today  is  far  stiperior  to  the  actual 
requirements.  The  average  bacterial  count  of  Grade  A  raw  milk  for 
the  state  is  less  than  15.000  per  cubic  centimeter,  whereas  100.000  is 
permitted  by  law.  The  average  baeterial  count  for  Grade  A  pasteurized 
milk  is  less  than  5000  per  cubic  centimeter,  a  count  of  15,000  being 
the  legal  limit.  This  indicates  that  a  revision  of  the  present  state 
standards  adopted  in  1915  is  in  order. 

Dui'ing  1925  ten  local  departments  were  organized  and  approved. 
In  one  instance  approval  was  -withdrawn,  leading  thirty-seven  approved 
milk  inspecting  departments,  which  have  supervision  over  more  than 
one  hundred  cities  and  towns.  Over  85  per  cent  of  all  market  milk  in 
California  is  graded.  Many  requests  for  assistance  in  organization  have 
been  received  from  communities  not  having  the  advantages  of  a  graded 
milk  supply.  While  assistance  is  always  rendered  when  requested, 
we  have  been  handicapped  in  organization  work  through  lack  of  stiffi- 
cient  personnel. 

Grading  of  cream  is  just  now  being  seriously  considered  by  some  of 
the  inspecting  departments  and  considerable  progress  has  been  made 
to  the  end  that  market  cream  may  be  graded  and  placed  before  the 
public  bearing  the  same  designations  and  with  the  same  uniform  high 
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([nalitv  that  has  been  characteristic  of  graded  milk.  In  order  that  this 
mig'lit  be  more  readily  accomplished  the  time  of  two  state  inspectors, 
in  cooperation  with  Los  Angeles  inspectors  located  in  the  district  adja- 
cent to  Tulare,  was  devoted  for  six  weeks  to  a  special  investigation 
which  clearly  demonstrated  the  feasibility  of  producing  and  trans- 
porting to  Los  Angeles  cream  which  would  consistently  meet  the  grad- 
ing requirements. 

LTngraded  market  milk  is  supervised  directty  by  the  district  inspec- 
tors of  the  Bureau  of  Dairy  Control.  This  includes  all  cities  and  towns 
where  no  local  inspection  department  is  maintained.  The  work  is 
principally  accomplished  through,  and  reported  as  city  and  town  milk 
surveys.  During  the  survey  the  inspector  makes  a  thorough  investi- 
gation of  the  condition  of  milk  distribiited  in  the  town  and  the  sani- 
tary condition  of  the  dairy  producing  it.  Samples  are  taken  and  for- 
warded to  the  laboratory  for  bacterial  and  chemical  analysis.  Our 
next  action  is  to  correct  any  insanitary  or  unsatisfactory  condition. 
When  the  work  is  completed  a  report  is  rendered  on  a  special  form 
provided  for  the  purpose.  Sixty-eight  city  and  town  .surveys  have 
been  conducted  and  the  following  is  a  summary  of  the  reports  affecting 
the  following  cities  and  towns: 


Condition  of 

Condition  of 

No.  surveys 

To  an 

Comitij 

dairies 

product 

conducted 

.lac'ksoii 

Amador 

poor 

poor 

Biggs 

Butte 

good 

goo<l 

Oroville 

Butte 

good 

good 

Palermo 

Butte 

good 

good 

College  City 

Colusa 

fair 

good 

Arbuckle 

Colusa 

good 

good 

(Jrimes 

Colusa 

good 

good 

Maxwell 

Colusa 

good 

good 

Princeton 

Colusa 

good 

good 

Williams 

Colusa 

good 

good 

Cresoent   City 

Del  Norte 

fair 

good 

liiverdale 

Fresno 

good 

fair 

Willows 

Glenn 

good 

good 

Bntte  City 

Glenn 

good 

good 

(Jlenn 

Glenn 

good 

good 

.Vrcata 

Humboldt 

good 

good 

Korbcl 

Humboldt 

good 

good 

linsline 

Merced 

fair 

fair 

C.-ilisloga 

Napa 

poor 

fair 

St.   Helena 

Napa 

good 

fair 

Gra.ss   Valley 

Placer 

fair 

fair 

Lincoln 

Placer 

fair 

fair 

l;..-^..ville 

Placer 

fair 

fair 

l;-: It 

Riverside 

good 

good 

l^uniing 

Riverside 

good 

good 

Blythe 

Riverside 

good 

good 

Ripley 

Riverside 

poor 

fair 

San    Luis   Obispo 

San  Luis  Obispo 

good 

good 

Ijompoc 

Santa  Barbara 

good 

good 

Los  Alamos 

Santa  Barbara 

good 

good 

( trcutt 

Santa  Barbara 

good 

good 

Santa  Maria 

Santa  Barbara 

good 

good 

Sutter 

Sutter 

fair 

good 

Meridian 

Sutter 

fair 

fair 

Benicia 

Solano 

fair 

fair 

Sonoma 

Sonoma 

fair 

fair 

Sebastopol 

Sonoma 

fair 

fair 
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Condiliot^of 

Condition  of 

Xo.  surveys 

Tourn 

Connt}/ 

dairies 

product 

conducted 

GeTserrille 

Sonoma 

poor 

IMVir 

Healdsburg 

Sonoma 

fair 

fair 

Clorerdale 

Sonoma 

poor 

IXK>r 

Waterford 

Stanislaus 

|KNjr 

fair 

Salida 

Stanislaus 

fair 

fair 

Riverbank 

Stanislaus 

good 

-fair 

Xewman 

Stanislaus 

good 

good 

Oatdale 

Stanislaus 

good 

good 

Denair 

Stanislaus 

IKior 

fair 

Crows  Landing 

Stanislaus 

l»oor 

fair 

Ceres 

Stanislaus 

poor 

fair 

Daris 

Yolo 

good 

good 

Woodland 

Yolo 

good 

good 

Wheatland 

Yuba 

good 

good 

A  summary  of  the  ^Market  Milk  Specialist's  report  for  year  ending 
December  31.  1925.  f ollo'svs : 

Supervision. 

1.  Xumber  of  milk  inspecting  departments  approved 10 

2.  Number  of  departments  having  approval  withdrawn 1 

.'>.  Xumber  of  departments  holding  state  approval 37 

4.  Xumber  of  inspections  of  local  departments  conducted 90 

.">.  Xumber  of  departments  showing   improvement   IS 

('>.  Xumber  of  inspections    of   laboratories 89 

7.  XumVier  of  dairies  inspected 66 

N.   Xumber  of  milk  plants  inspected -41 

U.  MUk  scoring  contests : 

a.  Xumber  of  contests  held SS 

b.  Xumber  of  samples  scored 2.498 

c.  Daily  volume  in  gallons  affected  by  contests 72*5.714 

Organization. 

1.  Xumber  of  milk  inspecting  departments  organized - 

Investigations. 

1.   Xumber  of  invesri^aiiniis     conducted 31 

Publicity. 

1.  Xumber  of  meetings   attended   3.3 

2.  Xumber  of  addresses  made 16 

3.  Xumber  of  interviews  held 4."il 

4.  Xnmber  of  news  items  published 92 


n.  Manufacturing  Milk  and  Cream. 

Milk  «rrading  has  received  great  impetus  by  reason  of  the  adaptation 
and  utilization  of  the  direct  microscopic  count.  As  a  result  of  this 
■nork.  a  system  of  grading  and  follow-up  work  has  been  adapted  to 
inspection  districts  in  the  state  where  whole  milk  is  received,  and 
several  plants  have  been  induced  to  take  up  the  work  on  their  own 
account.  This  operation  has  not  only  enabled  us  to  definitely  locate 
the  sources  of  low  grade  materials,  but  has  also  furnished  proof  o: 
these  results. 

A  special  demonstration  of  the  uniform  results  which  it  is  possible 
to  obtain  by  the  use  of  this  method  of  grading  and  appropriate  follow- 
up  work  on  daii'ies.  was  made  during  the  latter  part  of  the  month  of 
ilay,   and   early   part   of  June.   192.5,   by  five   state   and   two   county 
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inspectors.  The  following'  tabulation  represents  the  results  secured  on 
the  west  side  of  the  San  Joaciuin  Valley,  comprisini!:  that  territory  in 
the  vicinity  of  Tracy  to  Los  Banos,  involving  about  eight  plants  receiv- 
ing whole  milk  from  approximately  900  producers. 


MILK    rjRADI.NG    FOR    MAXfFACTrRIXG    BY    DIRECT    .MI('R()SC(  )riC 
COUNT. 

First  count 

Total  first   grade   patrons 320  3S.5S  per  cent 

Total  second   grade   patrons 33ij  39.64  per  cent   JIa.v  21 

Total   third    grade    patrons 1 184  21.77  per  cent 

Total  graded 845 

fiecond  count 

Total   first   grade   patrons 557  fi(i.70  per  cent 

Total  second   grade   patrons 194  23.23  per  cent  Ma.v  28 

Total  third  grade  patrons 84  10.06  per  cent 

Total   graded   835 

Thii-fl  rouiif 

Total  first   grade    patrons 728  75.44  per  cent 

Total  second    grade    patrons 191  18.75   per  cent   .Tnne    4 

Total  third  grade  patrons .56  .5.80  per  cent 

Total  graded   975 

Covers  nine  plants  and  abont  1000  dairies. 

First   grade   Under  1.000.000  direct  count. 

Second  grade Under  5.000.000  direct  count. 

Third   grade Over  5.000.000  direct  count   (condemned I. 

Following  this  demonstration  the  results  were  presented  to  a  meeting 
of  the  managers  of  the  plants  who  determined  that  the  project  should 
not  be  discontinued,  and  who  thereupon  entered  into  a  co-operative 
agreement  with  the  Department  whereby  sufficient  funds  were  placed 
in  trust  in  the  .state  treasury  to  enable  this  work  to  be  maintained 
on  a  permanent  basis.  The  following  chart  indicates  the  average  re- 
sults obtained  to  date  through  the  application  of  this  method. 

In  the  following  cliarts,  first  grade  milk  is  indicated  by  the  white 
area,  second  grade  milk  by  the  shaded  section,. and  third  grade  milk 
by  the  black  area. 

In  addition  to  the  very  great  extension  of  our  grading  activities  with 
respect  to  whole  milk  delivered  at  dairy  manufacturing  plants,  we  have 
continued  to  grade  milk  and  cream  using  to  some  extent  the  alcohol 
test,  reductase  test,  acidity  test,  sediment  test  and  flavor  and  odor, 
the  latter  particularly  in  the  case  of  cream. 

The  activities  in  improving  dairy  farm  sanitary  methods,  guided 
mainly  by  grading  on  receiving  platforms,  have  continually  emphasized 
sterilization  of  utensils,  clean  milking,  clean  surroundings  for  handling 
the  milk  and  cooling.  The  adaptation  of  electricity  to  the  dairy  farm 
steiilizer  has  made  rapid  progress  during  the  year  under  the  encour- 
auemeiit  of  the  sub-committee  on  dairying  of  the  California  Committee 
on  the  Relation  of  Electricity  to  Agriculture.  Electric  sterilizers  are 
ea.sy  to  keep  clean,  odorless,  convenient  and  as  nearly  fool  proof  as  any 
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7th  Srading 


13th  Grading 


14th  Grading 


l^th  Grading 


Chart  showing  results  of  grading  milk  for  manufacturing  purposes.     Light  area 
is  first  grade,  shaded  area  second  grade  and  dark  area  is  third  grade  miiK. 
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equipment  can  be  made.  They  are  proving  highly  satisfactory  and 
more  economical  to  operate  than  other  types. 

The  policy  of  the  Department  vrith  respect  to  cooling  has  been  out- 
lined as  follows :  The  indefinite  provision  of  the  law  requiring  that 
milk  or  cream  shall  be  cooled  to  as  low  a  temperature  as  practical 
naturally  leaves  a  great  deal  to  the  discretion  of  the  inspector.  It  ha.s 
not  been  considered  practical  or  necessary  to  cool  milk  or  cream  which 
is  delivered  to  the  plant  within  four  hours  after  the  milking  of  the 
herd  has  been  completed.  As  a  matter  of  fact,  more  harm  than  good 
is  often  done  in  such  an  attempt.  This  is  particularly  true  if  the  uten- 
sils have  been  .sterilized  and  the  milking  habits  of  the  dairymen  are 
clean.  If  these  things  are  carelessly  done,  then  cooling  is  the  only 
method  of  keeping  the  product  from  spoiling,  as  it  is  an  attempt  to 
prevent  the  development  of  heavy  initial  contamination  by  physical 
means.  Also,  when  cooling  is  necessary,  it  has  been  our  custom  to 
advise  dairymen  to  use  just  as  few  utensils  as  possible,  for  each  addi- 
tional handling  offers  further  opportunity  of  contaminating  the  prod- 
uct. We  therefore  do  not  advise  dairymen  to  purchase  cooleTs  when 
it  is  possible  for  them  to  set  the  containers  in  cool  water  and  occa- 
sionally stir  the  milk  or  cream. 

Plant  sanitation  and  its  relation  to  (piality  and  wholesomeness  of 
manufacturing  milk  and  cream  has  been  given  equal  emphasis  with 
dairy  farm  sanitation.  Inasmuch  as  it  has  been  found  practically 
■mpossible  to  get  dairymen  to  sterilize  strainer  cloths  it  has  been 
uniformly  recommended  that  their  use  be  altogether  discontinued,  or 
if  the  dairyman  feels  that  he  must  use  some  sort  of  cloth  strainer,  he 
is  instructed  to  get  the  sterile  straining  cloth  especially  provided  for 
this  purpose  and  use  a  new  one  for  each  milking.  Clean,  sterile  and 
dry  containers  are  of  particular  importance  not  only  because  the  in- 
terior surface  is  in  contact  with  the  milk  more  than  any  other  equip- 
ment, thereby  being  the  principal  source  of  contamination,  but  becaiise 
containers  constitute  a  contact  between  dairy  plant  and  farmer.  Little 
can  be  accomplished  through  the  pressure  on  dairy  farmers  if  plants 
are  allowed  to  supply  them  with  cans  which  are  unclean  or  give  off 
foul  odors  after  being  held  a  few  hours.  The  license  for  the  operation 
of  plants  constantly  allowing  unsterilized  or  wet  and  dirty  containers 
to  be  distributed  would  be  revoked  with  dispatch. 

Operation  of  pasteurizing  equipment  and  accuracy  of  recording 
thermometers  as  an  index  to  efficienc.v  of  pasteurization  is  given  par- 
ticular attention  in  connection  with  plant  sanitation  for  it  is  found 
that  these  instruments  are  often  abused  and  carelessly  handled  and 
unless  frequently  checked  are  very  likely  to  become  inaccurate  or  inop- 
erative. Provision  for  refrigeration  and  storage  is  given  due  considera- 
tion as  well  as  general  sanitary  conditions  of  the  plant  including  pipe 
lines,  vats,  general  appearance,  etc.  This  work  is  under  the  direct 
supervision  of  district  inspectors. 

The  problem  of  controlling  the  loss  of  milk  bottles  through  failure 
to  return  them  to  the  rightful  owners  after  use,  is.  in  manj'  places,  a 
very  serious  one,  and  requires  a  special  form  of  organization  to  success- 
fully combat.  In  order  to  eliminate  as  much  as  possible  all  loss  from 
this  .source  in  the  Los  Angeles  district,  the  Los  Angeles  Bottle  Exchange 
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was  organized  some  time  ago.  During  the  past  year  supervision  of  this 
work  was  transferred  to  the  State  Bureau  of  Dairy  Control,  and  a 
rei)resentative  of  this  organization  was  deputized  by  this  department 
to  facilitate  entrance  into  premises  in  the  conduct  of  his  work.  The 
Exchange  employs  forty-three  men  and  eight  trucks,  and  handles 
millions  of  milk  bottles  each  year  in  returning  theta  to  the  rightful 
owners.  Since  this  work  has  been  undertaken  it  has  attracted  the 
attention  of  other  communities  and  further  demands  have  been  made 
upon  the  department  to  extend  this  service. 

III.  Butter. 

Butter  at  the  present  time  is  the  principal  form  in  which  milk  fat 
produced  in  California  is  utilized,  although  the  proportion  of  the  total 
amount  of  milkfat  produced  which  entei-s  into  the  manufacture  of 
butter  is  now  steadily  and  rapidly  decreasing.  It  is  certain,  however, 
that  for  a  number  of  years  California  will  produce  a  large  quantity 
of  butter.  In  order  that  this  may  be  altogether  wholesome  and  most 
satisfying  to  the  consuming  public  and  in  order  that  California  may 
enjoy  the  highest  reputation  in  the  markets,  a  strict  enforcement  of  the 
specific  regulations  relating  to  the  composition  and  quality  of  butter  is 
one  of  the  principal  projects  in  our  program. 

All  butter  now  manufactured  in  the  state  is  pasteurized  and  the 
efficiency  of  pa.steurization  recorded  by  appropriate  registering  ther- 
mometers which  are  inspected  at  regular  intervals  thus  insuring  prod- 
ucts absolutely  safe  from  the  standpoint  of  public  health. 

Since  192'2  it  has  been  our  policy  to  collect  samples  of  all  butter 
manufactured  in  the  state  once  every  three  months.  If  the  analyses  of 
these'  routine  samples  indicate  that  the  butter  does  not  conform  to  the 
legal  requirements  of  composition,  a  series  of  additional  samples  are 
taken  and  if  it  is  found  that  the  creamery  is  maniifacturing  butter 
frequently  or  consistently  below  standard,  necessary  action  is  taken 
in  order  to  compel  compliance  with  the  law.  This  has  had  a  desirable' 
effect  upon  the  butter  industry  of  the  .state.  In  the  first  place  it 
assures  the  consuming  public  of  a  product  of  great  uniformity.  In  the 
second  place  it  has  made  it  necessarj'  that  butter  makers  control  their 
process  more  accurately  which,  iii  turn,  has  made  it  necessary  for  them 
to  study  their  work  from  a  scientific  point  of  view  with  the  net  result 
that  butter  is  better  in  every  respect  as  well  as  of  uniform  composition. 

It  has  been  indicated,  however,  that  prosecution  based  upon  too  few 
samples  from  a  single  unit  of  manufacture  would  tend  to  cause  over- 
working and  consequently  result  in  an  inferior  body  in  the  manu- 
factured article.  In  order  to  avoid  this  destructive  influence  it  is  now 
our  policy  to  base  prosecution  or  legal  action  only  upon  the  average 
results  of  several  samples  obtained  from  the  same  churning,  which 
serve  to  indicate  whether  or  not  the  average  composition  of  the  particu- 
lar unit  of  manufacture  (or  churning)  was  higher  in  moisture  or 
lower  in  fat  than  specified  by  law. 

When  time  permits,  samples  of  butter  are  collected  and  forwarded 
to  butter  experts  for  commercial  scores.  In  this  way  we  are  enabled 
to  ascertain  just  where  the  best  butter  is  produced  and  if  any  is  of 
inferior  quality  its  source  is  definitely  known.  The  next  step  is  to 
determine  the  cause  of  this  inferioritv.     If  due  to  the  nualitv  of  raw 
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materials  or  to  improper  sanitation  at  the  plant  appi'opriate  action  is 
taken  by  our  representatives  to  correct  the  conditions.  If,  however, 
it  is  due  to  a  faulty  process  iu  manufacture  the  case  is  referred  to  the 
extension  butter  specialist  of  the  Collen:e  of  Agriculture.  It  is  our 
purpose  to  brin":  all  California  butter  to  a  commercial  score  of  92  or 
above  and,  by  appropriate  action,  to  protect  California  consumers  and 
manufacturers  against  the  importation  of  inferior,  tainted  or  unwhole- 
some butter  from  other  states. 

Under  the  provisions  of  the  Dairy  Law,  butter  must  be  labeled  to 
indicate  whether  it  is  made  from  paste\u-ized  or  raw  cream,  but  as 
previously  stated  practically  all  commercial  butter  is  now  pasteurized. 
The  label  must  also  indicate  the  name  and  address  of  the  manufac- 
turer, wholesaler,  or  retailer  and  the  person  or  concern  responsible  for 
its  compo.sition  and  quality.  In  each  instance  the  label  must  also 
indicate  by  the  use  of  appropriate  words  whether  the  responsible  person 
or  concern  is  the  manufacturer,  wholesale  distributor  or  retailer. 
Deceptive  geographical  designations  on  labels  are  prohibited. 

A  special  double  churning  process  has  been  devised  which  makes  it 
unnecessary  to  use  neutralizers  in  manufacturing  butter  from  sonr 
cream.  This  may  be  used  only  under  special  written  permit  from  the 
Department  of  Agriculture  as  a  safeguard  against  any  attempt  to 
adapt  the  process  to  the  renovation  of  rancid  or  impure  cream  or 
butter. 

Commercial  butter  scoring  in  cooperation  with  the  Bureau  of  Agri- 
cultural Economics,  U.  S.  Dejiartment  of  Agriculture,  is  discussed 
below  as  a  special  project  under  the  cooperative  agreement  providing 
for  this  work. 

IV.  Cheese. 

There  are  five  established  varieties  of  cheese  manufactured  in  Cali- 
fornia. By  established  varieties  is  meant  those  which  are  specifically 
defined  by  law  or  regulation.  These  include  Cheddar,  Granular, 
Monterey,  Cottage  and  Non-standard  Jack.  All  of  this  cheese  must  be 
labeled  to  indicate  its  variety  and  whether  made  from  full-cream,  half- 
skim  or  skim.  The  designation  "full-cream"  is  somewhat  misleading 
and  not  as  defining  as  the  term  "whole  milk"  which  is  more  generally 
used  to  express  the  same  quality.  While  California  does  not  export 
any  considerable  quantity  of  cheese,  yet  there  is  a  conflict  here  which 
is  a  handicap  in  the  interstate  movement  of  cheese  inasmuch  as  federal 
requirements  specify  the  terms  "whole  milk,"  "part  skimmed  milk" 
and  ".skim  milk"  as  the  proper  terms  to  indicate  the  relative  per- 
centage of  fat  in  the  several  varieties.  All  cheese  must  be  labeled  at 
the  factory  and  must  bear  the  factory  number. 

Permits  have  been  issued  for  the  manufacture  of  at  least  thirty- 
eight  special  varieties  of  cheese  and  applications  for  the  manufacture 
of  still  others  are  under  consideration.  In  connection  with  the  issuance 
of  special  permits,  i.t  must  be  determined  whether  the  cheese  is  manu- 
factured by  a  process  in  accord  with  the  variety  desired,  and  if  the 
finished  product  is  characteristic  of  the  type  indicated  by  its  name. 
It  must  also  be  determined  whether  the  general  run  of  composition  and 
proposed  label  is  correct  in  each  detail  and  does  not  carry  auy  deceptive 
or  misleading  words  or  statements. 


244  MONTHLY  BULLETIN. 

A  campaign  for  the  control  of  composition  of  all  varieties  of  cheese 
is  now  in  progress  along  the  same  lines  as  that  which  has  been  so 
successful  in  controlling  the  composition  and  quality  of  butter.  Under 
the  influence  of  this  enforcement  policy  and  due  to  the  discontinuance 
of  the  market  formerly  provided  b.v  the  saloon,  the  amount  of  inferior 
cheese  manufactui-ed  is  rapidly  decreasing  and  such  growth  as  is  being 
made  is  on  a  sound,  permanent  basis.  Conditions  in  our  mountain 
counties  are  the  vely  finest  for  the  production  of  milk  for  cheese 
manufacture  and  our  cities,  within  our  own  borders,  provide  a  market 
for  more  than  four  times  as  much  cheese  as  is  now-  produced  in  the  state. 
The  explosive  development  of  cottage  ehee.se  business,  increasing  as  it 
has  from  1,000,000  to  10,000.000  lbs.  in  about  two  and  a  half  years  has 
been  one  of  the  most  spectacular  events  in  the  history  of  the  dairy 
industry  of  the  state.  This  has  resulted  from  the  application  of  scien- 
tific methods  to  the  manufacture  of  a  variety  of  cheese  which  was  for- 
merly little  recognized  as  being  of  importance  either  from  a  dietary 
or  industrial  point  of  view.  Creamed  cottage  cheese  provides  one  of 
the  most  delicious  bases  for  salads  and  other  dishes.  Fat-free  cottage 
cheese  provides  a  most  satisfactory  source  of  protein  food  for  those 
who  desire  a  diet  low  in  fats. 

The  great  importance  which  cottage  cheese  has  recently  assumed 
has  resulted  in  a  demand  from  the  larger  manufacturers  for  some 
protection  again.st  the  manufacture  and  sale  of  inferior  substances 
with  no  discriminating  mai'ks  or  labels.  It  will  probably  be  necessary, 
therefore,  to  establi.sh  definitions  for  cottage  cheese  and  prescribe  a 
maximum  moisture  content  for  plain  and  creamed  cottage  cheese 
and  a  minimum  fat  content  for  creamed  cottage  cheese.  Our  program 
in  cheese  work  for  the  coming  year  calls  for  educating  the  cheese  manu- 
facturers in  the  use  of  direct  microscopic  count  for  determining  the 
quality  of  milk  received  at  their  plants.  The  cheese  specialist  provides 
special  information  and  help  of  a  regulatory  character  to  those  who 
apply. 

V.  Ice  Cream  and  Evaporated  Milk. 

These  important  products  are  grouped  together  liecause  it  is  convenient 
for  one  technical  expert  to  deal  with  both  and  because  of  the  large 
percentage  of  evaporated  milk,  especially  evaporated  skim,  which  is 
utilized  in  the  manufacture  of  ice  cream. 


Ice  cream  is  rapidly  gaining  in  importance  as  a  dairy  product  in 
the  State  of  California.  In  spite  of  the  very  large  increase  in  the 
total  production  of  milk  fat  in  the  state  during  the  last  five  years  the 
percentage  of  the  total  relative  amount  of  milk  fat  utilized  in  the 
manufacture  of  ice  cream  has  increased  from  3  per  cent  in  1920  to  5 
per  cent  in  1925  or  in  actual  amounts  from  3,202,000  pounds  in  1920 
to  5,671.000  pounds  in  1925.  The  total  amount  of.  ice  cream  manufac- 
tured has  not  only  increased  but  there  has  been  a  steady  advance  in  the 
average  per  capita  consumption  indicating  great  appreciation  and  more 
sati-sfaction  on  the  part  of  the  consuming  public.  In  1920  the  per 
capita  consumption  of  ice  cream  for  the  state  amounted  to  about  1.9 
gallons  whereas  in  1925  there  were  2.4  gallons  per  person  consumed, 
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or  an  increase  in  the'  per  capita  consumption  for  the  State  of  approxi- 
mately 25  per  cent  during  this  period. 

The  composition  of  ice  cream  is  carefully  guarded  by  the  Bureau 
of  Dairy  Control.  Samples  are  collected  at  intervals  from  all  manu- 
facturers and  if  the  product  is  found  to  be  below  standard  necessary 
action  is  taken  in  order  to  compel  observance  of  the  law.  It  should 
be  stated,  however,  that  ice  cream  is  more  consistently  up  to  standard 
than  any  other  manufactured  product  of  milk  and  it  has  rarely  ))een 
necessary  to  prosecute. 

The  question  of  quality  in  ice  cream,  however,  demands  increased 
attention.  While  the  ingredients  which  enter  into  its  manufacture  are 
steadily  getting  better,  speaking  generally  there  are  localized  conditions 
which  have  resulted  in  attempts  to  use  inferior  and  cheaper  materials 
and  to  use  increased  proportions  of  the  cheaper  ingredients  to  the  very 
great  detriment  of  the  finished  product.  This  has  resulted  in  numer- 
ous complaints  from  certain  comminiities  where  the  practice  has  been 
followed  indicating  considerable  dissatisfaction  among  consumers  and 
has  given  some  grounds  for  agitation  to  revise  the  definition  and 
standards  for  ice  cream  to  the  end  that  the  percentage  of  solids-not- 
fat  be  definitely  specified  as  well  as  a  minimum  weight  per  gallon. 
This  latter  has  not  been  imdertaken  because  of  the  difficulty  experienced 
by  manufaeturer.s  in  controlling  the  uniformity  of  over-run.  It  is 
believed,  however,  that  if  prosecutions  for  incorporating  excessive 
amounts  of  air  be  restricted  to  evidence  based  upon  the  average  of  as 
many  as  100  weighings  of  the  product  no  in.justice  can  result,  and 
the  best  interests  of  the  consuming  public  and  the  legitimate  manufac- 
turer will  be  protected. 

Special  permits  renewable  annually  are  required  for  the  use  of  butter 
in  the  manufacture  of  ice  cream.  This  is  necessary  because  the  demand 
for  ice  cream  is  periodic.  In  spasmodic  spells  of  exceedingly  hot 
weather  it  is  practically  impossible  to  secure'  satisfactory  quantities  of 
sweet  cream  to  manufacture  ice  cream  in  sufficient  quantities  to  meet 
the  demand.  Under  these  conditions  special  good  butter  can  be  used 
and  just  as  good  ice  cream  made  from  it  as  from  sweet  cream.  It 
is  presumed,  however,  that  the  biitter  used  in  the  manufacture'  of  ice 
cream  shall  have  been  made  from  cream  of  sufficient  quality  to  have 
entered  into  the  manufacture  of  ice  cream  had  the  sweet  cream  been 
used  direct.  It  is  on  this  basis  that  permits  are  issued  and  instructions 
given  manufacturers. 

During  the  past  two  years  the  revision  of  the  definition  for  ice 
cream  by  the  secretary  of  agriculture  under  the  provisions  of  the 
national  food  and  drug  act  has  been  under  consideration.  Considerable 
effort  has  been  put  forth  by  this  bureau  to  the  end  that  a  national 
standard  which  is  fair  and  agreeable  to  all  may  be  adopted.  It  is  our 
purpose  in  so  far  as  possible  to  bring  state  and  local  requirements  into 
uniformit.v  with  national  standards  and  it  is  therefore  important  to 
us  that  national  standards  be  such  that  we  can  consistetitly  follow  them. 

Evaporated    and    Condensed    Milk. 

The  manufacture  of  evaporated  and  condensed  whole  milk  has  stead- 
ily advanced  since  the  slump  in  production  in  1921  and  during  the  last 
four  years  has  jumped  from  67,000.000  to  128,000,000  pounds  annually 
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showing  an  increase  of  more  than  90  per  cent  over  1921  and  of  approxi- 
mately 50  per  cent  over  1920.  It  is  now  consiiming  practically  8  per 
cent  of  the  entire  production  of  milk  fat  in  the  state  and  indications 
are  that  its  manufacture  will  continue  to  increase  in  the  immediate 
future.  This  product  enters  so  extensively  into  interstate  trade  that 
local  standards  have  been  made  to  coincide  exactly  with  the  national 
interstate  standards  and  it  is  only  occasionally  that  we  are  called  upon 
to  take  action  because  of  any  deficiency  in  composition.  This  occurred 
most  conspicuously  only  in  .iobbers'  plants  which  are  manufacturing 
for  local  trade.  The  great  interest  which  our  Bureau  has  in  the  manu- 
facture of  evaporated  milk  as  respecting  the  quality  of  raw  materials 
is  discussed  under  pi'oject  II  pertaining  to  manufacturing  milk  and 
cream.  We  find  that  manufacturers  of  these  products  unive'rsally 
appreciate  this  work  on  the  part  of  the  Bureau  and  have  extended  us 
their  whole-hearted  cooperation. 

VT.  Imitations. 

Enforcement  of  the  General  Dairy  Law  respecting  imitation  cheese, 
imitation  milk  and  oleomargarine  (imitation  butter)  is  one  of  the  most 
important  activities  of  the  bureau,  requiring  a  very  large  amount  of 
clerical  work  and  no  inconsiderable  amount  of  field  investigation. 
Regulations  respecting  these  products  apply  mainly  to  licensing,  label- 
ing, advertising  and  composition.  Oleomai-garine  licenses  for  the  fiscal 
year  ending  June  30.  1925,  were  issued  (to  those  who  are  required  to 
hold  them)  as  follows: 

Manufacturer   (! 

Wholesaler    56 

RetaUer   10.827 

Bakery  or  restaurant  keeper 1.499 

Total    12,378 

The  dairy  law  seeks  to  prohibit  the  use  of  dairy  terms  in  advertising 
these  imitation  products.  However,  under  present  conditions  the  law 
is  not  sufficient  to  altogether  prohibit  this  deceptive  practice  and  meas- 
ures are  now  pending  a  vote  of  the  people  in  the  coming  elections 
which,  if  written  into  the  law.  will  adequately  meet  the  situation. 
Records  indicate  that  20.621.545  pounds  of  oleomargarine  were  manu- 
factured in  California  during  the  fiscal  year  ending  June  30,  1925. 

VII.  Sampling,  Weighing  and  Testing. 

Supervision  of  sampling,  weighing  and  testing  to  determine  the 
amount  of  fat  farmers  deliver  in  their  cream  constitutes  one  of  the 
largest  and  most  important  projects  of  the  bureau.  Testers  are  required 
to  be  licensed  and  all  persons  sampling  and  weighing  milk  and  cream 
who  do  not  hold  testers'  licenses  are  required  to  hold  samplers'  and 
weighers'  licenses.  A  person  who  desires  to  test  may  file  application 
with  the  Department  of  Agriculture,  whereupon  he  is  provided  with  a 
set  of  Questions  and  Answers  which  enable  him  to  inform  himself 
concerning  the  technical  information  necessary  for  conducting  an 
intelligent  test.  He  must  also  practice  testing  until  he  becomes  adept, 
whereupon   he  is  given   an   examination.      This   examination   consists 
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of  a  written  test  of  his  technical  knowledge  and  a  demonstration  of 
his  ability  to  apply  the  knowledge  in  the  test  room  or  laboratory.  The 
inspectors'  report  of  the  oral  examination  and  the  applicant's  answers 
to  the  written  examination  are  forwarded  to  Sacramento  where  a  senior 
inspector  examines  all  papers  and  passes  upon  the  issuance  of  the' 
license.  In  this  way  new  licenses  have  been  restricted  to  persons  who 
are  competent. 

Licenses  expire  annually  in  order  that  those  who  obtained  them 
before  requirements  were  as  rigid  as  at  the  present  time',  and  that  all 
persons  who  have  not  been  actively  engaged  in  testing  during  the  past 
two  years  and  whose  work  has  not  been  checked  by  our  representatives 
during  siieli  period,  may  be  reexamined.  Having  been  issued  a  license, 
the  tester's  work  is  checked  at  irregular  but  frequent  intervals  by 
selecting  at  random  a  number  of  samples  from  the  total  lot  required 
to  be  held  by  the  tester  for  the  forty-eight  hour  period  after  his  initial 
tests  are  completed  and  the'  results  recorded  and  deposited  in  a  sealed 
test  record  sheet  box.  The.se  samples  are  so  selected  as  to  include 
patrons  of  the  creamery  who  may  be  under  obligation  to  sell  their 
product  to  that  plant,  patrons  of  different  nationalities,  some  who  are 
dividing  their  cream  between  different  plants  and  others  who  are 
selling  their  product  exclusively  to  the  plant  where  the  tester  lender 
check  is  emplo.yed.  The  tester  is  required  to  repeat  his  tests  in  the 
presence  of  an  in.spector  and  to  observe  all  details  of  requirements  of 
Regulation  XI  of  the  Dairy  Law  pertaining  to  this  work,  then  the 
inspector  and  tester  read  the  results  of  these  retests  together.  After 
these  tests  have  all  been  carefully  read  the  sealed  test  box  is  opened 
by  the  inspector  and  comparison  is  made  with  the  tester's  previous 
work. 

If  these'  results  correspond  within  a  half  per  cent  and  there  is  no 
general  tendencj'  to  read  either  high  or  low  the  work  is  considered 
accurate.  If  not,  it  is  necessary  that  steps  be  taken  to  require  the  tester 
to  conduct  his  work  in  such  manner  that  the  results  will  be  accurate 
when  the  inspector  is  absent,  and  if  this  can  not  be  done  the  license 
is  withdrawn.  Results  of  the  check  testing  where  difference's  occur  are 
regularly  rechecked  bj^  the  official  laboratory  in  Sacramento  and  every 
assistance  is  given  the  licensed  tester  to  enable  him  to  maintain  his  work 
at  a  high  degree  of  proficiency. 

Records  and  official  test  record  sheet  boxes  are  supplied  at  cost  by  the 
Department  under  the  provisions  of  the  General  Dairy  Law  pertaining 
to  testing,  or  specifications  are  furnished  whereby  plants  may  secure 
these  test  record  sheet  boxes  for  themselves.  The  quality  of  the  paper 
and  the  necessary  provision  for  information  must  be  approved  in  writ- 
ing by  the  Department  of  Agriculture  in  case  standard  official  forms 
are  not  used. 

In  the  case  of  samplers'  and  weighers'  licenses  somewliat  the  same 
procedure  is  followed  but  no  written  examination  is  given.  An  oral 
examination,  a  demonstration  of  ability  to  take  samples  from  several 
sizes  of  containers  holding  various  amounts  of  the  product  and  having 
different  tests,  and  some  oral  questions  to  indicate  their  familiarity 
with  the  things  essential  for  them  to  know  in  order  to  properly  weigh 
and  sample  either  milk  or  cream  are  required.  The  inspector  in  charge 
of  the  district  in  which  the  applicant  is  located  passes  finally  upon  the 
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results  of  the  examination,  and  upon  his  recommendation  the  license 
to  sample  or  weigh  is  issued  or  withheld. 

As  a  result  of  this  activity  the  weighing,  sampling  and  testing  of 
milk  and  cream  throughout  California  dairy  districts  is  highly  efficient 
as  evidenced  by  the  records  of  this  office.  Plants  may  reasonably  expect 
that  men  who  hold  testers'  licenses  are  competent  to  test  and  able  to 
secure  accurate  results.  Farmers  may  generally  rely  upon  the  accu- 
racy of  the  test  on  the  basis  of  which  payment  for  their  product  is 
made.  If  any  question  arises,  however,  it  should  be  reported  immedi- 
ately to  the  Bureau  of  Dairy  Control,  Department  of  Agriculture, 
whereupon  prompt  investigation  will  be  made. 

Considerable  difficulty  in  securing  a  uniform,  satisfactory  sample 
bottle,  especially  for  cream,  has  been  experienced  and  it  is  now  con- 
templated that  in  the  near  future  the  Department  will  be  able  to  issuS 
specifications  for  the  manufacture  of  cream  sample  bottles  and  manu- 
facturers who  produce  a  bottle  embodying  these  specifications  will  be 
permitted  to  emboss  in  appropriate  wording  on  the  glass  of  the  bottle 
the  approval  of  the  del^artment. 

VIII.  Statistics. 

Statistics  relative  to  production,  manufacture  and  value  in  state 
movements,  and  of  values  and  per  capita  consumption  and  per  cow 
production  of  dairy  products,  are  very  necessary  to  the  intelligent  con- 
duct of  business  by  commercial  concerns  engaged  in  the  manufacture 
and  distribution  of  dairy  products  and  are  a  reliable  index  to  those 
interested  in  promoting  the  developmelit  of  a  properly  balanced  agri- 
cultural program  in  the  State  of  California.  Slore  complete  statistics 
for  dairy  products  are  available  than  for  any  other  product  in  the 
state  and  few  states  have  as  complete  dairy  statistics  as  now  available 
in  California. 

The  last  Legislature  changed  the  date  for  the  annual  compilation  of 
statistics  from  the  fiscal  year  ending  June  30  to  the  calendar  year 
ending  December  31.  Therefore  statistics  for  the  last  six  months  of 
1924  and  the  calendar  year  1925  are  now  in  the  course  of  preparation 
and  will  be  issued  as  a  special  publication  as  in  previous  years. 

The  regular  features  which  have  previoiisly  been  published  in  this 
report  are  as  follows  : 

1.  Amount  and  value. 

2.  Milkfat  b,v  counties    (estimate  of  production). 

3.  Market  milk  distributed  b.v  counties. 

4.  Butter  manufactured  by  counties. 

5.  Cheese  manufactured  by  counties. 

6.  Cheese  manufactured  by  varieties. 

7.  Ice  cream  by  counties. 

8.  Production  and  manufacture  of  the  several  products  over  ten  year  period. 

9.  Annual  receipts  in  San  Francisco  for  ten  year  period. 

10.  Monthly  receipts  in  San  Francisco  for  three  year  period. 

11.  Monthly  conditions  in  San  Francisco  for  the  year. 

12.  Average  price  butter  and  cheese  over  ten  year  period. 

13.  Number  plants  reporting  all  of  each  product  produced,   manufactured  or  dis- 
tributed. 
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New  features  which  have  been  added  to  the  report  this  year  are : 

1.  Receipts  of  butter  and  cheese  in  California — other  points  than   San  Francisco. 

2.  Interstate  movements  of  products. 

3.  Cold  storage  movement  of  products. 

4.  Per   capita   consumption    of   market   milk,   ice   cream,   butter,   cheese   and    evap- 
orated milk  in  1925,  and  market  milk  and  ice  cream  for  five  .ve.-ir  period. 

'i.  Average  production  per  cow  for  state. 

ti.   Table  of  utilization  indicating  per  cent  of  total  milk  fat  which  was  utilized  in 

the  several  products  of  milk. 
7.  Addition  of  ice  cream  tn  the  t:ilinlated  production  of  manufactured  pr(i<luct.s  for 

ten  year  period. 

A  .summary  of  the  statistical  report  for  the  present  calendar  year 
and  number  of  plants  reporting  for  the  several  products  is  as  follows : 

Number  of 

reports  Approximate 

received       Article  Amount  value 

140       Butter 73,599,867  pounds            .$30,1GG,S76 

92       Cheese    (total   all   types   exclusive   of 

cottage  and  full  skim  cheese) 7.408.313  pounds                  1,7S1.1S8 

■  47       Cottage  cheese 10,051,863  pounds                 1,507.780 

2  Full  skim  cheese 403.114  pounds                      80,623 

11       Evaporated  whole  milk 15,981,303  pounds               10,583,294 

9  Evaporated  skim  milk 6,640,209  pounds 

7  Sweetened  condensed  whole  milk 12,712,968  pounds  1,206,460 

5  Sweetened  condensed  skim  milk 3,656.516  pounds  100,189 

3  Powdered  whole  milk 767,617  pounds  203,419 

9  Powdered  skim  milk 17,900.855  pounds  1.306,762 

Milk  sugar    (crude  and   refined) 1,447.344  pounds  217,102 

15       Albumen,     curds,     lactein,     semi-solid 

buttermilk 28.975,639  pounds  1.448,782 

13       Dried  casein 5.570.158  pounds  578,739 

311       Market  milk — raw    23,248,032  gallons 

past. 78.457.486  gallons 

Market  milk  (total) 101.705.518  gallons  45,258,956 

Market  cream — raw    147,704  gallons  258,482 

245       Market  cream— past 5,617.821  gallons  9,269.405 

333       Ice  cream   (including  nut  and  fruit )_  11,4.55.939  gallons  15,121,840 

21       Ice  milk 149.873  gallons  119.898 

59       Skim  milk    (for  human  consumption)  1,005,652  gallons  231,300 

79       Buttermilk   (for  human  consumption)  2,048,212  gallons  512,053 

51       Cultured  skim  milk 1,891.225  gallons  472,806 

11       Chocolate  milk 97,842  gallons  54,792 

1472  Total  milk  fat 125,043,036  pounds  $126,480,746 

Plans  for  the  improvement  of  dairy  statistics  in  the  future  are 
contemplated  in  cooperation  with  the  Bureau  of  Agricultural  Eco- 
nomics, U.  S.  Department  of  Agriculture,  in  such  a  way  that  the 
amounts  of  the  several  products  manufactured  or  produced  may  be 
reported  by  months  as  the  season  advances.  It  is  also  to  be  hoped  that 
all  commercial  concerns,  trade  associations  and  chambers  of  commerce 
or  any  other  such  body,  will  indicate  their  desires  concerning  statistics 
in  order  that  the  state  and  federal  departments  may  gather  all  of  the 
information  in  one  effort  which  will  be  able  to  supply  all  the  needs, 
thus  eliminating  the'  great  w-a,ste  of  effort  in  securing  these  details  inde- 
pendently and  even  then  incompletely  and  more  or  less  inaccurately, 
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and  the  necessity  for  rendering  so  many  statistical  reports  by  the 
several  rec-eivers.  mamifacrorers  and  distribntors. 

IX.  Federal  State  Cooperative  Commercial  Scoring. 

By  means  of  a  cooperative  agreement  berween  the  Bnreau  of  Agri- 
cultnral  Economics.  U.  S.  Department  of  Agriculture,  and  the  State 
Department  of  Agriculture,  and  by  means  of  a  cooperative  agreement 
between  the  San  Francisc-o  Mercantile  Exchange  and  the  State  Depart- 
ment of  Agriculture  and  between  the  shippers  of  eggs  at  Petaluma  and 
the  State  Department  of  Agriculture,  provision  has  been  made  for 
starting  inspection  and  scoring  of  butter,  cheese  and  eggs  in  San  Fran- 
cisco and  Petaluma  on  the  basis  of  the  commercial  standards  for  these 
products  adopted  by  the  Bureau  of  Agricultural  Economics  of  the  U.  S. 
Department  of  Agriculture. 

California  has  lead  the  field  in  the  standardization  of  dairy  products. 
Many  fruits  are  also  examined  chemically  as  a  basis  of  standardization 
and  attention  is  now  being  directed  to  poultry  products,  eggs  in  par- 
ticular. Eggs  have  been  standardized  heretofore  by  outward  appear- 
ance. Clean  eggs  of  uniform  size  and  color  appeal  to  the'  eye.  but  as 
it  is  the  inside  of  the  egg  -which  is  eaten  all  quality  factors  shotild  be 
considered  in  determining  the  relative  merits  and  commercial  grade. 
Five  quality  factors  are  considered  in  cla.ssifying  eggs  under  the  U.  S. 
standard  grades.    These  are : 

1.  Condition  of  shell  indicating  the  cleanliness  of  e«nditions  under 
which  it  is  produced  and  handled. 

2.  Air  cell  indicating  the  extent  to  -which  moisture  has  been  evapo- 
rated from  the  contents  and  therefore  the  freshness. 

3.  Color  and  firmness  of  the  yolk. 

■4.  Clearness  and  firmness  of  the  white. 

•5.  Visibility  of  the  germ. 

As  matters  now  stand  it  remains  for  the  producer  and  dealer  in 
e?gs  to  class  them  for  inspection  on  the  basis  of  these  factors.  Until 
this  is  done  any  lot  of  eggs  cannot  be  satisfactorily  classified  and  the 
highest  value'  cannot  be  obtained.  The  very  object  of  standardization 
is  to  secure  uniformity  and  definition  -with  respect  to  all  quality  fac- 
tors. Ha-ving  attained  a  satisfactory  classification  it  is  considered 
necessary  to  educate  the  grocery  trade  and  the  consuming  public  to 
the  merits  of  the  several  classes  in  order  that  they  may  use  them  in 
making  purchases,  thereby  accomplishing  the  purpose  intended.  This 
purpose  is  greater  satisfaction  on  the  part  of  the  consumer,  -with  freer 
markets  and  better  prices  to  the  producer  and  special  recognition  in 
the  matter  of  price  for  those  who  take  the  pains  to  produce  superior 
products.  The  present  designations  applied  to  eggs  are  U.  S.  "A,"" 
"special,"  "extra,"  "standard""  and  "" trade."'  These  terms  are  some- 
what vague  and  indefinite  in  their  meanings  making  it  the  more 
necessary  to  educate  the  public  relative  to  their  significance. 

All  butter,  cheese  and  eggs  which  are  sold  on  the  San  Francisco 
Mercantile  Exchange  are  inspected  and  graded  by  federal-state  inspec- 
tors, thus  insuring  a  market  based  on  products  of  the  exact  quality 
r^nresented.  Inspections  on  butter,  cheese,  or  eggs  are  like-wise  avail- 
able to  the  trade  as  a  means  of  adjusting  disputes  or  as  certification  of 
quality  for  shipment.    All  certificates  of  inspection  are  accepted  as  evi- 


ilOXTHLY  BULLETIN.  251 

(lence  of  quality  of  these'  products  at  the  time  of  inspection  in  all 
courts  of  the  United  States.  There  are  at  the  present  time  one  general 
Kupervisinar  inspector,  one  federal-state  butter  inspector,  one  federal- 
state  supervising  egg  inspector,  two  federal-state  egg  inspectors.  The 
general  supervising  iusper-tor  devotes  only  part  of  his  time  to  this 
work,  the  larger  portion  being  devoted  to  the  market  news  work  of 
the  Bureau  of  Agricultural  Economics.  Likewise  the  butter  inspector 
devotes  but  part  of  his  time  to  this  work,  the  larger  portion  being 
occupied  wath  his  duties  as  butter  specialist  in  the  Bureau  of 
Dairy  Control  of  the  State  Department  of  Agriculture.  All  others  are 
full  time  employees  receiving  most  or  all  of  their  salaries  from  the 
funds  received  through  inspection  fees  and  guaranteed  under  the 
cooperative  agreements  between  the  State  Department  of  Agriculture 
and  the  butter  and  e<:'^  trade.  Much  credit  is  due  the  representatives 
nf  the  Bureau  of  Agricultural  Economics  who  have  been  active  in  the 
organization  of  this  work  in  San  Francisco  and  it  is  to  be  expected 
that  the  service  will  spread  by  rea.son  of  demonstrated  merit  to  other 
sections  of  the  state. 

The  Bureau  of  Dairy  Control  likewise  gathers  daily  information 
concerning  receipts  of  butter,  cheese  and  poultry  products  on  the  Los 
Angeles  markets  which  is  reported  by  the  market  news  service  of  the 
Bureau  of  Agricultural  Economics. 

X.  Legal  Procedure. 

All  of  the  foregoing  activities  require  a  certain  amoiuit  of  time 
devoted  to  legal  procedure  in  connection  with  their  enforcement.  This, 
however,  is  of  such  special  character  and  is  so  essentially  the  same  for 
whatever  pro.jeet  may  be  concerned  or  whatever  provision  of  law  may 
be  violated  that  it  is  classified  as  a  separate  project,  and  there  should 
be  available  the  full  or  part  time  services  of  an  attorney  to  give  atten- 
tion to  these  matters. 

Several  hearings  concerning  violations  are  held  each  month  before 
the  chief  of  the  bureau  or  other  authorized  representative  of  the 
director.  These  hearings  may  be  to  show  cause  why  licenses  should  not 
be  revoked,  prosecution  made  or  why  impounded  products  should  not 
be  condemned.  Legal  procedure  in  connection  with  suspensions,  re- 
vocation of  licenses,  prosecutions,  preparation  of  evidence,  issuance 
of  legal  rules,  official  forms,  etc.,  are  primarily  directed  by  the  chief 
of  the  bureau  but  require  a  great  deal  of  time  and  in  some  instances 
travel.  Budgets,  claims,  bills,  trust  fund  agreements  and  other  matters 
of  this  character  are  likewise  classified  under  this  project. 

Summary. 

In  reviewing  the  work  of  the  bureau  since  it  was  organized  the 
following  activities  and  accomplishments  stand  out  conspicuously  as 
improvements  over  conditions  which  formerly  existed : 

The  rapid  extension  of  the  graded  milk  program  provided  for  by 
the  Pure  ililk  Law:  improvement  in  quality  of  market  milk  under 
the  influence  of  regular  surprise  scoring  contests ;  milk  served  by 
restaurants  in  individual  containers ;  increased  attention  to  the 
sterilization  of  dairy  products  containers;  improvement  in  accuracy 
and  working  condition  of  recording  thermometers;  use  of  the  direct 
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microscopic  count  in  appraising  the  quality  of  milk  for  manufac- 
turing purposes ;  elimination  of  turnips  as  a  dair.v  feed  and  the  resulting 
menace  of  tainted  butter;  posting  dairy  farms  with  concise  statements  of 
necessary  requirements  of  law  and  giving  the  essential  reasons  there- 
for; the  revision  of  the  dairy  farm  score  card  giving  emphasis  to  the 
various  items  more  nearly  in  proportion  to  their  importance;  stand- 
ardization of  butter  to  uniform  composition;  improvement  in  quality, 
composition  and  labeliug  of  established  varieties  of  cheese  and  the 
issuance  of  permits  for  special  varieties;  use  of  power  of  summons  for 
hearings,    license    revocation    and    the    suspension    of    dairies   in   the 
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Vk.   14.      Calibralion   uf   Babcock  milk  and   cream   test  buttl.  s  in   the 
L^airy  Laboratory,  Sacramento. 

enforcement  of  necessary  measures ;  adoption  of  a  systematic  record 
system  in  connection  with  all  activities ;  and  the  general  cooperative 
spirit  which  has  been  developed  within  the  industry  and  between  the 
industry  and  our  regulatory  work.  Among  the  foregoing  those 
activities  which  represent  the  most  conspicuous  developments  of  the 
past  year  are  the  use  of  the  direct  microscopic  count  in  grading  manu- 
facturing milk,  the  more  definite  classification  of  the  special  varieties 
of  cheese  manufactured  in  California  and  issuance  of  permits  in  con- 
nection therewith,  and  the  general  improvement  in  quality  of  all  varie- 
ties of  cheese  manufactured  in  the  state. 
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DIVISION  OF  CHEMISTRY. 

Kia.K  P.  Gray.  Chief. 

Functions  of  Division. 

The  clearly  defined  functions  of  the  Division  of  Chemistry  are  to  be 
responsible  for  all  the  chemistry  work  required  by  the  department  and 
to  carry  out  the  instructions  of  the  Director  of  Agriculture  in  the 
administration  of  those  laws,  the  major  part  of  which  consist  of  the 
examination  and  analysis  of  products  offered  for  sale. 

Concretely  stated  the  activities  of  the  division  are  as  follows : 

1.  Administration  of  the  Fertilizer  Law : 

a.  Kegisteriuo:  and  licensing  manufacturers  and  dealers. 

b.  Collection  of  tonnage  taxes. 

c.  Sampling  and  analyzing  all  brands  of  commercial  fertilizers 
offered  for  sale  and  publishing  the  results. 

d.  Prosecuting  those  wlio  sell  commercial  fertilizer  without  license 
or  payment  of  tonnage  taxes. 

e.  Pro.secuting  tho.se  who  .sell  commercial  fertilizer  without  proper 
labels,  which  is  below  the  guaranteed  analysis,  and  those  who 
.sell  animal  manures  with  artificially  added  sand  or  water. 

2.  Administration  of  the  Agricultural  Minerals  Law : 

a.  Registering  and  licensing  manufacturers  and  dealers. 

b.  Collection  of  tonnage  taxes. 

c.  Sampling  and  analyzing  all  brands  of  agricultural  minerals 
offered  for  sale  and  publishing  tlie  results. 

d.  Prosecuting  tho.se  who  sell  agricultural  minerals  without 
license  or  payment  of  tonnage  taxes. 

e.  Prosecuting  tho.se  who  .sell  agricultural  minerals  without  proper 
labels,  and  which  are  below  guaranteed  analysis. 

3.  Administration  of  the  Economic  Poison  Law : 

a.  Registration  and  licensing  manufacturers  and  dealers. 

b.  Sampling  and  analyzing  substances  ottered  for  sale  in  the  state 
to  be  used  for  the  control  of  insects,  fungi,  weeds  and  rodents, 
and  publishing  the  results. 

c.  Prosecuting  those  who  sell  adulterated  or  misbranded  economic 
poisons. 

4.  Operation  of  the  Dairy  Laboratory : 

a.  Chemical  and  bacteriological  examination  of  dairy  products  as 
required  by  the  Bureau  of  Dairy  Control  and  furnishing  expert 
testimony  in  court  cases. 

b.  Testing  and  certification  of  all  instruments  used  by  creameries 
to  determine  the  percentage  of  butter  fat  in  milk  and  cream. 

5.  Analysis  of  miscellaneous  substances  required  by  other  divisions 
of  the  department. 

6.  Testing  of  instruments  and  supplying  standard  soh^tions  for  all 
county  horticultural  commissioners  making  the  8  to  1  test  to 
determine  the  ripeness  of  oranges,  and  instructing  these  officials 
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aud  their  deputies  and  inspectors  in  the  technique  of  making  the 
test. 

7.  Public  service : 

a.  The  analysis  of  economic  poisons,  fertilizers,  and  aUied  sub- 
stances such  as  agricultural  lime,  gypsum  and  so-called  soil 
stimulants  for  public  officials  and  individuals. 

b.  Analysis  of  milk  and  cream  for  individuals. 

c.  Correspondence,  personal  visits  and  conferences  pertaining  to 
the  activities  outlined. 

S.  Investigations: 

a.  Chemical  and  bacteriological  investigations  to  improve  the 
quality  of  dairy  products  and  to  prevent  and  detect  spoilage. 

b.  Chemical  investigations  to  obtain  information  when  needed  for 
the  intelUgeut  enforcement  of  the  various  laws  administered 
by  the  department. 

Organization  of  Work. 

Five  chemists  are  employed  in  the  General  Laboratory  for  the  analy- 
sis of  fertilizers,  agricultural  minerals,  economic  poisons,  and  for  the 
miscellaneous  work  of  the  divi.sion.  One  chemist  was  added  to  the 
force  of  the  Dairy  Laboratory,  making  a  total  of  three  chemists  and 
one  baeteriologi.st  engaged  in  the  examination  of  dairy  products  in 
cooperation  with  the  Bureau  of  Dairy  Control.  One  inspector  was 
added  to  the  force  during  the  year  so  that  at  the  pre.sent  time  there  are 
engaged  in  the  inspection  work  in  the  administration  of  the  fertilizer, 
agricultural  minerals  and  economic  poison  laws,  one  chief  inspector 
and  five  inspectors.  All  of  the  inspectors  are  engaged  in  the  enforce- 
ment of  the  three  laws  mentioned  above,  which  mckes  for  economy  and 
efficiency  of  operation. 

Fertilizer  Law. 

A  detailed  report  of  the  administration  of  the  fertilizer  law  for  the 
calendar  year  1925.  prepared  by  Mr.  Firman  Thompson,  chemist  in 
charge  of  the  General  Laboratory,  has  been  prepared  as  a  special 
publication  of  the  department.  This  report  will  show  that  there  are 
in  force  seventy-five  fertilizer  licenses.  During  the  year  376  .samples 
of  fertilizers  were  collected,  analyzed  and  reported  upon  in  this  publi- 
cation. 

This  report  wiU  show  that  the  consumption  of  fertilizers  and  agri- 
cultural minerals  has  materially  increased  during  the  year  1925.  It  is 
thought  that  this  inerea.sed  use  of  fertilizer  is  an  indication  of  agri- 
cultural prosperity.  This  increa.se.  however,  is  due  to  some  extent  to 
a  large  tonnage  of  fertilizer  sold  in  the  Imperial  Valley,  which  hereto- 
fore has  not  made  any  large  use  of  it  in  the  growing  of  truck  crops. 
The  following  tabulation  shows  the  tonnage  of  fertilizers  consumed  in 
the  state  for  the  pa.st  twenty-three  years  by  quarters : 
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Tonnage  Reports, 
Showing  Tan)  0/  FeHiHier  Sold  in  the  Stale  from  1903  li  19H  by  Quarle. 


Quarter  ended 

1903 

1904 

1909 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

5,150 

1,784 

772 

1,367 

5,442 
2,402 
1,636 
3,013 

8,103 
4,048 
4.161 
3,333 

9,522 
5,618 
4,772 
6.009 

14.241 
6,234 
5,309 
5,640 

19.075 
7,718 
4,850 
7,060 

21,159 
8,154 
8.213 
7,397 

23,017 
9,998 

11,023 
7.403 

24.615 
9,327 
8.329 
7,955 

June  30 

September  30- 

December  31 

1,504 
1,454 

Totals 

2,958 

9,073 

12.493 

19,645 

25.921 

31,424 

38,703 

44,923 

51,441 

50,226 

Quarte.-  ended 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

March  31 

12,816 
6.921 
5.391 
6,2.33 

17.328 
8,135 
4,416 
4,521 

15,483 
7,076 
3,057 
3,288 

16,044 
7,010 
5,888 
5,765 

23,575 
8,626 
3,389 
5,452 

15,043 
8,146 
6,717 
8,114 

20,327 
8,104 
8,726 

13,002 

27,351 
11,791 
10,767 
16,471 

31,892 
12,715 
11,563 
16.459 

33,033 
20  215 

September  30 - 

December  31 

8,644 
12.994 

Totals 

31,391 

34,400 

28,904 

34,707 

41,042 

38,020 

50,159 

66,380 

72,629 

74,819 

Quarter  ended 

1923 

1924 

1925 

March  31 

37,838 
11.888 
8,382 
13,711 

30,205 
12,795 
8,656 
14,618 

43,482 

13,640 

9,630 

71.819 

66,274 

66,752 

It  is  interesting  to  note  tliat  the  amount  of  fertilizer  consumed  in 
California  for  the  period  January,  February  and  March,  1925,  was  the 
greatest  used  in  any  quarter  since  these  reports  have  been  compiled. 

Few  prosecutions  have  been  required  for  the  successful  administra- 
tion of  the  fertilizer  law  for  the  reason  that  the  cooperation  of  the 
fertilizer  industry  has  been  secured.  In  one  instance,  however,  it  was 
found  necessary  to  file  complaint  for  .selling  a  lot  of  some  250  tons  of 
unlabeled  potash  of  inferior  quality.  A  number  of  cases  were  success- 
fully prosecuted  in  Orange  County,  involving  the  shipment  of  animal 
manures  which  had  been  adulterated  by  the  addition  of  sand  and  water. 

The  chief  of  the  Division  of  Chemistry  has  been  made  an  honorary 
member  of  the  California  Fertilizer  Association  and  has  attended  all  of 
its  meetings,  thus  keeping  in  clo.se  touch  with  the  advance  thought  of 
the  fertilizer  industry  of  California.  It  is  particularly  gratifying  to 
note  that  by  the  activity  of  the  association  a  mo.st  determined  effort  is 
being  made  to  place  the  fertilizer  indu.stry  on  a  higher  plane  of  business 
ethics,  and  that  a  movement  has  been  inaugurated  to  very  materially 
decrease  the  number  of  brands  being  sold  and,  if  possible,  to  agree 
upon  a  reasonable  uniformity  of  recommendation.s  for  the  use  of  fertil- 
izers in  the  different  sections  of  the  state  and  for  particular  crops, 
m  so  far  as  these  recommendations  can  be  based  upon  adequate  data. 
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Agricultural  Minerals  Law. 

The  administratiou  of  this  law  has  been  carried  on  in  conjunction 
with  the  fertilizer  law  and  a  detailed  report  of  activity  in  this  work 
has  been  included  in  Mr.  Thompson's  report  on  the  administration  of 
the  fertilizer  law  mentioned  above.  The  record-s  of  the  division  show 
that  forty  agricultural  minerals  licenses  were  in  force  at  the  time  of 
the  publication  of  the  report.  The  following  tabulation  of  the  tonnage 
reports  indicates  the  movement  of  agricultural  minerals  for  the  dif- 
ferent seasons  and  shows  the  total  reported  since  the  law  became 
operative : 

Calendar  year 

Quarter  ended                                                                                        1923               ISS-i  192o 

March  31 11.943  11.411 

June  30 0.584  7.27G 

September  30 7.337  O.SSfi 

December  31   10.003           1S.37!)  22.161 

Total  nunc  44.243  50.7.34 

Economic  Poison  Act. 

A  detailed  re])ort  of  the  administration  of  the  California  Economic 
Poison  Act  of  1921  for  the  fiscal  year  ended  June  30,  192.3,  has  been 
published  as  Special  Pul)lication  Xo.  .58  of  this  department.  The 
records  of  the  office  show  that  the  following  number  of  licen.se.s  were 
issued  for  the  fiscal  year  ended  June  30,  1925 : 

Paid  licenses  200 

Exempt  licenses : 

County  officials  selling  at  cost .34 

Manufacturers   of  hou.sehold   remedies   manufacturing   less   than   .$500   worth 
per  annum   04 

Total    364 

In  this  publication  there  are  reported  analyses  of  465  samples  as 
follows : 

Samples 
Samples  helow 

tested  guarantee 

Arsenicals ^1  25 

Copper  compounds ■15  14 

Sulphur  and  sulphur  compounds 149  28 

Nicotine   preparations   20  8 

Kodenticides 07  2.3 

Emulsions,  miscible  oils  and  soaps CO  10 

Cyanogen  compounds 43  8 

Total   465  116 

This  bulletin  was  published  within  ninety  days  after  the  expiration 
of  the  quarter  so  that  information  was  available  to  prospective  pur- 
chasers concerning  the  performance  of  the  companies  selling  economic 
poisons  in  the  state.  This  bulletin  has  grown  in  importance  in  the  last 
two  years  to  such  an  extent  that  the  larger  consumers  of  economic 
poisons  in  the  state  refer  to  it  to  ascertain  the  standing  of  the  com- 
panies before  purchasing  their  supplies.  This  makes  a  special  incen- 
tive for  the  manufacturers  of  economic  poisons  to  maintain   a  high 
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Standard  of  perfection.  A  mailing  list  is  being  compiled  of  economic 
poison  consnmers  and  dealers  in  the  state  and  a  copy  of  this  bulletin  is 
mailed  to  each  one  of  those. 

Cancellation   of   Licenses. 

The  right  of  the  Director  of  Agriculture  to  refuse  to  register,  or 
cancel  the  registration  of  a  firm  which  is  attempting  to  sell  fraudulent 
or  worthless  insecticides  to  the  fruit  growers  of  this  state,  has  been 
upheld  in  a  recent  decision  in  the  Appellate  Court  in  the  ease  of  A.  R. 
Gregory  vs.  G.  H.  Hccke  as  the  Director  of  the  Department  of  Agri- 
culture. Gregory  was  manufacturing  and  selling  an  insecticide  under 
the  name  of  "Qua-Sul"  and  claimed  that  it  was  the  "most  efficacious 
remedy  known ;  and  an  absolute  remedy  for,  and  the  greatest  germicide 
known  to  destroy  mildew,  aphids,  codling  moth,  fungoid  diseases,  eggs 
and  larvae  of  insects  and  pe.sts. " 

The  director  caused  an  investigation  to  be  made  and  it  was  found 
that  "Qua-Sul"  was  of  little  or  no  value.  The  department  exercised 
the  power  given  it  through  the  Economic  Poison  Law  and  instituted 
proceedings  to  revoke  the  license  previously  granted  to  Gregory  to 
iiell  materials  of  this  kind.  Gregory,  however,  appealed  to  the  courts 
on  the  ground  that  the  law  was  unconstitutional.  The  Superior  Court 
sustained  his  contention,  but  the  department  appealed  to  the  Appellate 
court,  and  under  a  decision  written  by  Judge  Thomas  Rolfe  and  con- 
curred in  by  Justices  P.  I.  Finch  and  J.  Plummer,  the  court  stated  in 
part  as  follows: 

"Clearly  the  legislature  intended  by  this  act  to  not  only  regulate  the 
manufacture  and  sale  of  economic  poison,  but  it  intended  al.so  to  pro- 
tect the  large  and  valuable  orchard  and  horticultural  interests  of  Cali- 
fornia against  fraud,  imposition  and  misrepresentation  as  to  the 
efficiency  of  antidotes  for  germ  and  fungoid  diseases. 

"It  is  for  alleged  violation  of  the  reasonable  regulations  and  restric- 
tions provided,  not  by  the  Director  of  Agriculture,  but  by  the  legisla- 
ture, that  respondent  was  cited  to  show  cause  why  his  license  .should 
not  be  revoked. 

"The  regulation  of  the  use  and  sale  of  economic  poisons  for  the 
evident  purpose  intended  in  this  Statute  of  1921,  is  akin  to  and  prob- 
ably more  important  than  the  statutes  regulating  fertilizers.  One  of 
the  most  common  instances  of  the  exercising  of  police  powers  in  refer- 
ence to  agriculture  is  the  regulation  of  the  sale  of  commercial  fertilizers. 
The  controlling  purpose  of  such  statutes  is  to  guard  the  agricultural 
public  against  the  spurious  and  worthless  compounds  sometimes  sold 
as  fertilizers  and  to  fix  on  sellers  a  statutory  guarantee  that  fertilizers 
sold  by  them  .shall  contain  the  chemical  ingredient  guaranteed  by  them, 
thus  furnishing  to  purchasers  a  reliable  means  of  proving  any  decep- 
tion thus  attempted.  As  these  statutes  prevent  fraud  and  promote  the 
agricultural  industry,  they  are  strictly  in  the  scope  of  legitimate  regu- 
lations." 

Upon  complaint  of  a  horticultural  commissioner  and  certain  growers 
of  Orange  County  a  hearing  was  held  to  determine  whether  or  not  the 
license  for  the  sale  of  a  certain  spray  manufacturer  should  be  canceled 
on  the  ground  that  the  spray  was  seriously  injurious  to  the  fruit  of 
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orange  trees  to  -which  it  had  been  applied.  The  evidence  presented  at 
this  hearing  showed  beyond  any  reasonable  donbt  that  the  spray  had 
caused  serious  spotting  of  the  fruit  to  such  a  degree  as  to  seriously 
lower  its  grade  at  the  packing  house.  The  license  authorizing  the  sale 
of  this  material  in  the  state  was  therefore  canceled. 

The  same  result  was  accomplished  in  two  or  three  other  cases,  but 
without  the  necessity  of  a  formal  hearing.  In  one  case  evidence  was 
presented  to  the  department  showing  that  the  application  of  a  certain 
sticky  tree  banding  substance  was  seriously  injurious  to  prune  trees 
when  applied  to  the  trunks.  Upon  reviewing  the  evidence  in  this  case 
the  company  voluntarily  withdrew  its  registration  of  the  product 
causing  the  damage.  A  similar  result  was  accomplished  following  a 
test  of  nicotine  capsules  to  be  used  for  the  control  of  poultry  round 
worms.  The  laboratory  test  indicated  that  these  capsules  were  a 
potential  source  of  danger  to  poultry  on  account  of  the  fact  that  the 
nicotine  had  not  been  sufficiently  absorbed  by  the  carrier.  Upon 
informing  the  company  of  our  findings  registration  of  these  capsules 
was  withdrawn  without  the  necessity  of  a  formal  hearing. 

Through  correspondence  and  personal  conferences  many  labels  have 
been  revised  so  as  to  make  more  truthful  claims  concerning  the  efficacy 
of  the  product  to  which  they  are  attached.  In  several  instances  the 
department  has  expressed  its  doubt  as  to  the  efficacy  of  certain  economic 
poisons,  or  certain  strengths,  based  upon  general  experience.  In  a 
number  of  cases  the  manufacturers  have  voluntarily  removed  from 
their  labels  certain  recommendations  which  were  of  doubtful  nature. 

Efficacy  Tests. 

Arrangements  have  been  made  to  cooperate  with  the  Bureau  of  Plant 
Quarantine  and  Pest  Control  to  test  the  efficacy  of  insecticides  and 
fungicides  for  which  it  appears  extravagant  claims  have  been  made. 
The  data  obtained  in  experiments  to  be  conducted  under  this  coopera- 
tive agreement  will  be  used  for  two  purposes:  First,  evidence  to  be 
used  in  filing  complaint  on  a  misdemeanor  charge  for  selling  economic 
poisons  with  misleading  statements;  second,  for  the  cancellation  or 
refusal  of  licenses  for  materials  seriously  injurious  to  vegetation,  to 
domestic  animals,  or  to  the  public  health,  or  which  are  of  little  or  no 
value. 

DAIRY  LABORATORY.- 

Laboratory  and  Equipment. 

The  dairy  laboratory  is  operated  by  the  division  of  chemistry  for 
the  purpose  of  making  such  chemical  and  bacteriological  examinations 
of  dairy  products  and  substitutes  as  are  required  for  the  enforcement 
of  the  dairy  laws  of  the  state  and  for  assisting  producers  and  manu- 
facturers in  complying  wdth  these  laws. 

The  work  has  been  conducted  along  the  same  lines  and  in  the  same 
manner  as  during  the  previous  year.  In  addition  to  the  person  in 
charge,  there  has  been  employed  throughout  the  year  a  force  of  two 

•  By  C.  F.  Hoyt,  in  Charge. 
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•chemists,  a  bacteriologist,  two  laboratory  assistants  and  a  stenographer. 
One  other  chemist  has  been  emplo.yed  for  about  half  the  year. 
The  work  may  be  tabulated  under  the  following  heads : 

1.  Examination    of   dairy    products   for    the    maintenance    of    legal 
standards. 

2.  Examination  of  samples  from  a  sanitary  standpoint. 

3.  Examination  of  millv  and  cream  samples  for  checking  the  accu- 
racy of  factory  testing. 

4.  Examination  of  samples  from  individuals — usuallj'  as  a  means  of 
ad.justing  controversies. 

f).  Examination  of  testing  apparatus  for  accuracy  and  for  compli- 
ance with  legal  specifications. 
6.  General  work. 

Examination  of  Samples  for  Maintenance  of   Legal  Standards. 

There  are  legal  standards  and  definitions  for  the  following  named 
articles : 

1.  Milk.  12.   Fruit  ice  cream. 

2.  Goat's  milk.  13.  Nut  ice  cream. 

3.  Sheep's  milk.  14.  Ice  milk. 

4.  Cream.  15.  Milk  fat. 

5.  Evaporated  milk.  IC.  Skim  milk. 

6.  Evaporated  cream.  17.  Buttermilk. 

7.  Evaporated  skim  milk.  IS.  Milk  drinks. 
S.  Evaporated  goat's  milk.  19.  Treated  milk. 
9.  Butter.  20.  Imitation  milk. 

10.  Cheese   (several  t.vpes).  21.  Oleomargarine. 

11.  Ice  cream. 

Samples  of  .some  of  the.se  products  have  been  .submitted  by  inspectors 

of  the  Bureau  of  Dairy  Control.     Tal)le  1  shows  the  number  examined 
and  the  results. 

Table  1. 

Above  Below 

Standard  Standard  Total 

Milk 154  13  167 

Cream   128  —  128 

Butter 295  96  391 

Cheese 166  161  327 

lee  cream 291  63  354 

lee  milk 1  1 

Evaporated  milk 9  S  17 

Totals   1044  341  1385 

Examination    of   Samples   for   Sanitary    Condition. 

Some  samples  have  been  examined  for  their  condition  from  a  sanitary 
or  bacteriological  .standpoint.     Table  2  shows  the  number  so  examined. 

Table  2. 

Milk 823 

Cream   6 

Butter : 5 

Evaporated  milk  5 

Water   13 

Miscellaneous 1 

Total  853 
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Examination  of  Samples  for  Checking  Accuracy  of  Factory  Testing. 

Ill  order  to  insure  dairymen  honest  and  accurate  tests  of  biitterfat 
delivered  in  the  form  of  milk  or  cream  to  factories  of  dairy  products, 
these  factories  are  required  by  law  to  retain  all  samples  for  48  hours 
after  testing.  Inspectors  of  the  Bureau  of  Dairy  Control  send  some 
of  these  samples  to  the  laboratory  from  each  of  the  various  factories 
in  the  state.  Judgment  of  the  character  of  work  done  by  individual 
testers  may  be  based  on  a  comparison  of  the  results  obtained  by  the 
tester  and  by  the  laboratory.     Table   3   shows  the   number   of  these 

samples  tested. 

Table  3. 

Milk    150 

Cream   1254 

Total  1404 

Examination    of   Samples   from    Individuals. 

Table  4  shows  the  number  of  samples  that  have  been  examined  for 
individuals. 

Table  4. 

Milk 480 

Cream    70 

Butter  9 

Ice  cream 12 

Cheese  1 

Skim  milk 13 

Miscellaneous '. 4 

Total  589 

Examination  of  Testing  Apparatus. 

It  has  been  tlie  law  in  this  state  for  a  long  time  that  glassware  and 
other  apparatus  used  by  factories  for  determining  the  fat  content  of 
dairy  products  must  be  examined  by  this  department  for  accuracy  and 
for  compliance  with  legal  specifications.  In  addition  to  this  apparatus, 
examination  of  which  is  required,  apparatus  of  other  kinds  used  by 
inspectors  and  by  factories  has  been  examined.  Also  ground  glass 
slides  have  been  prepared  for  the  use  of  inspectors.  Table  5  shows  the 
results  of  this  work. 

Table  5. 

Approved  Not  approved       Total 

Babcock  test  bottles 17,994  165  18,159 

Babcoek  pipettes 1,840  3.469  3,309 

Pipettes.  1  ml. 257  13  270 

Pipettes,   0.01  ml.   —  __.  15 

Lactometers    5 

Weights   ___  32 

Weights  (sets)   5 

Microscopes 3 

Measuring  devices 4 

Ground  glass  slides  for  direct  count 450 

Thermometers 32 

Totals 20,091  1.647  22,27-1 

General  Work. 

Considerable  work  has  been  necessary  in  order  to  provide  an  ade- 
quate foundation  for  interpretation  of  results  on  particular  samples. 
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for  general  rulings  on  various  matters  and  for  procedures  required  for 
the  intelligent  execution  of  the  dairy  laws.  Some  of  the  more  impor- 
tant items  of  this  work  may  be  mentioned  here. 

In  order  to  learn  the  suitability  of  different  methods  of  analysis  for 
various  substances,  and  to  learn  the  limits  of  their  accuracy,  numerous 
comparisons  of  results  obtained  by  these  different  methods  have  been 
made.  Among,  these  may  be  mentioned  methods  for  determining 
citrates  in  cheese  and  chlorine  compounds  in  milk. 

In  order  to  learn  the  limits  of  accuracy  to  be  expected  in  the  analysis 
of  cheese,  collaborative  work  has  been  carried  on  with  the  branch  of 
the  University  of  California  at  Davis. 

In  view  of  the  proposed  introduction  into  the  state  of  the  European 
method  of  testing  dairy  products  known  as  the  Gerber  or  Fucoma  te.st, 
considerable  study  of  this  method  has  been  made,  results  obtained  by  it 
being  compared  with  results  by  the  Babeoek  and  Roese-Gottlieb 
(JMajonnier)  metliods. 

Assembling  of  information  and  data  as  an  aid  in  distinguishing 
foreign  fats  in  dairy  products  such  as  butter,  cheese  and  ice  cream  has 
been  prosecuted  as  opportunity  has  offered  throughout  the  year.  This 
has  been  done  by  tlie  trial  of  methods  newly  come  upon  and  the  deter- 
mination of  cliaracteristic  constants  of  oils  and  fats  of  known  purity. 
A  considerable  amount  of  time  has  been  devoted  to  acquiring  infor- 
mation on  the  methods  for  examining  lactometers  for  accuracy  and  the 
best  manner  of  reading  them.  This  has  involved  some  study  of  the 
surface  tension  of  liquids.  As  a  result  of  this  work  a  recommendation 
has  been  made  that  tlie  manner  of  reading  them  prevailing  heretofore 
in  the  state  be  changed. 

To  provide  a  foundation  for  the  establishment  of  standards  for  the 
numerous  less  common  varieties  of  cheese  manufactured  in  the  state, 
several  samples  of  representative  makes  of  each  of  these  varieties  have 
been  collected  by  inspectors  and  analyses  of  them  have  been  made. 

In  furtherance  of  a  study  of  the  "lo.sses  of  butterfat  in  buttermilk 
and  skim  milk  sustained  by  creameries  in  the  manufacture  of  butter 
and  of  a  .study  of  the  overrun  to  be  expected,  samples  of  skim  milk, 
buttermilk,  wash  water  and  butter  collected  from  factories  in  different 
parts  of  the  state  have  been  analyzed. 

In  order  to  .secure  information  on  which  action  may  be  based  with 
respect  to  the  enforcement  of  the  law  on  sterilization  of  dairy  utensils 
considerable  time  has  been  given  to  the  study  of  a  chlorine  di-sinfectant. 
This  work  is  still  in  progress. 

Some  study  of  the  possibility  of  using  the  direct  count  method  for 
determining  the  quality  of  cream  for  butter  making  purposes  has  been 
made.     This  work  also  is  .still  in  progress. 

As  an  aid  to  inspectors  in  the  field  using  tlie  direct  count  method  for 
estimating  bacteria  a  considerable  number  of  pure  cultures  of  various 
kinds  of  bacteria  have  been  accumulated.  As  already  mentioned,  a 
method  of  marking  specified  areas  on  micro.scope  slides  by  means  of  a 
sand  blast  has  been  devised  and  slides  so  marked  have  been  supplied 
several  inspectors.  Also  a  bath  for  staining  the.se  slides  has  been 
devised. 

Preliminary  preparations  have  been  made  for  making  determinations 
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of  the  phenol  coefficient  of  disinfectants.     This  has  involved  principally 
the  assembling  of  the  necessary  apparatus. 

Table  6  shows  the  number  of  examinations  involved  in  this  work. 

Table  G. 
Article  Chemical  Bacteriological  Total 

Milk 114  433  547 

Cream   41  144  1S5 

Butter *60         '      _._  *60 

Cheese  37  1  38 

Ice   Cream   *77               *77 

Evaporated  milk *1G  — _  *16 

Milk,   skim 5               5 

Buttermilk    70  .__  76 

AVash  water 60  ___  60 

Kinse  water 50  59 

Milk  bottles —  368  368 

Milk  and  cream  cans 18  18 

Dairy  equipment 6  6 

Miscellaneous 3  35  38 

Total   4Sn  1064  1553 

*  Included  also  in  table  1. 

Considerable  time  has  been  used  in  familiarizing  new  inspectors  with 
the  methods  to  be  used  in  taking  and  sending  samples  to  the  laboratorj', 
with  methods  of  examination  used  here  and  with  methods  to  be  used 
in  the  field.  Some  time  has  been  used  in  examining  candidates  for 
licenses  for  operating  the  Babcock  test.  Some  time  also  has  been  con- 
sumed in  the  preparation  of  exhibits  for  fairs  or  shows.  Various  stand- 
ard and  other  .solutions  have  been  prepared  for  the  use  of  inspectors  in 
the  field. 

Tables  7  and  8  are  summaries  of  tables  1  to  6  inclusive,  showing  the 
total  number  of  examinations  of  various  classes  of  products  made 
throughout  the  period. 

Table  7. 

Milk 2167 

Cream   1643 

Butter  465 

Cheese 366 

Ice  cream 443 

Evaporated  milk 38 

Ice  milk 1 

Buttermilk    76 

Milk  bottles 368 

MUk  and  cream  cans 18 

Dairy  equipment 6 

Skim  mUk 18 

Water   13 

Rinse  water 59 

Wash  water 60 

Miscellaneous 43 

Total   5784 

Table  8. 

Pieces  of  Babcock  apparatus  examined 21.468 

Pieces  of  apparatus  other  than  Babcock  examined 358 

Microscope  slides  prepared 450 

Total 22.276 
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DIVISION  OF  WEIGHTS  AND  MEASURES. 

By  Chas.  F.  Hayden,  Assistant  Chief. 

Following  are  the  various  laws  over  which  this  division  has  super- 
vision : 

1.  Weights  aud  Measures  General  Law.  2.  Public  Weighmaster 
Act.  3.  Bread  Standardization  Act.  4.  Xet  Container  Act.  5.  Mat- 
tress Regulation.     6.  Hay  Baling  Act. 

Weights  and  Measures  Law. 

The  ^Yeights  and  Measures  general  law,  which  is  a  constitutional 
provision  in  the  California  statutes,  provides  the  division  with  author- 
ity to  set  standard  weights  of  commodities. 

Recently  legal  opinions  forwarded  to  this  department,  protesting 
against  certain  standards  and  declaring  Section  6  of  the  "Weights  and 
Measures  laws  unconstitutional,  were  referred  by  the  Director  of  Agri- 
culture to  the  Attorney  General  for  his  opinion.  The  Attorney  General 
ruled  that  Section  6  was  constitutional,  and  vested  the  Director  of 
Agriculture  with  the  power  to  standardize. 

The  following  commodities  liave  been  standardized  by  the  Division  of 
Weights  and  ]\Iea.sures: 

Blackberries 12  oz.  and  S  oz.  baskets. 

Bran    GO  lbs.  net  weight  per  sack. 

Butter i  lb.,  1  lb.  and  2  lb.  cubes. 

Cement    376  lbs.  per  barrel  or  94  lbs.  net  weight  per  sack. 

Charcoal  fsoftl 30  lbs.  net  weight  per  sack. 

Charcoal   (hard)   40  lbs.  net  weight  per  sack. 

Coal 100  lbs.  net  weight  per  sack. 

Codfish    1  lb.  and  2  lb.  squares. 

Flour IfiO  lbs.  per  barrel  and  the  subdivisions  tliereof. 

Loganberries 12  oz.  and  8  oz.  baskets. 

Milk S.CO  lbs.  per  gallon. 

Olive  oil   (in  tin  containers)-  1  gal.  and  the  subdivisions  thereof. 

Onions 100  lbs.  minimum  net  weight  per  sack. 

Potatoes    100  lbs.  minimum  net  weight. 

Raspberries S  oz.  baskets. 

Rolled  barle.v 75  lbs.  net  weight  per  sack. 

Shingles  (redwood  and  cedar)    231  standard  width  shingles,  when  packed  50  courses 

to  the  bundle. 
Strawberries 12  oz.  baskets. 

Olive  oil  is  standardized  in  tin  containers  to  the  TJ.  S.  gallon  and  the 
subdivisions  thereof  .so  as  to  minimize  the  number  of  sizes  of  containers, 
thereby  reducing  the  price  of  this  commodity,  and  also  providing  the 
consumer  witli  a  clearer  understanding  of  the  size  of  the  commodity 
purchased.  In  many  instances  a  twenty-eight  ounce  can  will  look 
almo.st  as  large  to  the  purchaser  as  a  thirty-two  ounce  can. 

The  strawberry  container  was  standardized  by  an  act  of  the  legis- 
lature to  contain  33.6  cubic  inches;  the  equivalent  of  this  in  avoirdu- 
pois weight  is  twelve  ounces,  which  is  the  standard  set  by  this  depart- 
ment. 

The  standard  width  of  a  shingle  for  the  purpose  of  calculation  is 
fixed  at  four  inches.  Five  shingles  constitute  a  course,  allowing  air 
space  in  each  course  not  to  exceed  one  and  one-half  inches. 
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The  Weights  and  Measures  laws  also  provide  for  the  appointment 
of  Sealers  of  Weights  and  Measures,  the  duties  to  be  performed  by 
them,  and  the  instructions  they  are  to  receive  regarding  the  enforce- 
ment of  these  laws  by  the  state  department. 

Public  Weighmaster  Act. 

The  Public  Weighmaster  Act  is  a  separate  act  written  into  the 
statutes  by  the  legislature  in  1915.  This  act  makes  provision  for  the 
public  weighing  of  commodities,  and  the  issuance  of  weight  certificates. 

During  the  year  1925,  this  department  certified  to  214  weighmasters. 

We  have  at  the  present  time  bonded  with  tliis  division  1.383  certified 
public  weighmasters,  214  of  whom  were  appointed  during  1925. 

According  to  statistics  of  the  California  Development  Association, 
there  were  produced  in  1925  approximately  5,000,000,000  pounds  of 
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products.  From  the  best  information  obtainable,  it  is  safe  to  say 
that  weighmasters  weighed  approximately  90  per  cent  of  these,  or 
4,500,000,000  pounds. 

During  the  past  year  we  have  certified  to  approximately  forty  public 
weighmasters  whose  activities  are  devoted  to  the  weighing  of  crushed 
rock,  gravel,  sand,  etc.  It  is  only  during  the  past  year  that  builders 
and  contractors  have  realized  the  importance'  of  demanding  weight 
certificates  in  the  purcliase  of  supplies. 


Net  Container  Act. 

In  the  enforcement  of  the  Net  Container  Act  wc  have  most  of  our 
troubles,  for  the  following  reasons : 

The  Net  Container  Act  was  written  into  the  statutes  on  May  27, 1913, 
and  was  later  amended  in  1915,  1917  and  1919.  The  purpose  of  this 
act  originally  was  to  provide  for  the  indicating  of  the  net  quantity  of 
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foodstuffs  and  material  to  be  used  or  prepared  for  use  as  food  for 
human  beings.  This  act  originally  was  similar  to  the  U.  S.  Depart- 
ment of  Agri(;ulture's  Net  Container  Act  as  written  into  the  statutes 
of  practically  every  state  in  the  union. 

Beween  the  period  of  1913  and  1917  there  were  so  many  complaints 
and  requests  filed  witli  the  department  regarding  the  fraudulent  sale 
of  commodities  in  containers  (other  than  food  products)  that  careful 
study  was  given  the  matter  and  recommendation  made  to  the  legislature 
by  representatives  of  this  division  that  the  act  be  amended  to  apply  to 
all  commodities.  The  representatives  of  the  Division  of  Weights  and 
Measures  were  instrumental  in  assisting  in  the  promulgation  of  these 
amendments.  It  is  reasonable  to  assume  that  it  is  important  tliat  the 
purcliaser  of  oils,  paints,  gunjiowder,  nails,  lime,  sulphur  and  numeroxis 
otiier  commodities  receive  the  same  protection  as  is  afforded  tlie  pur- 
chaser of  tea,  coffee,  sugar,  etc. 

Bread  Standardization  Act. 

Bread  is  standardized  in  one  pound  and  one  and  one-lialf  poUnd 
loaves  and  the  multiples  thereof  by  an  act  of  the  legislature.  This  is 
due  to  the  fact  that  section  6  of  the  Weights  and  Measures  law  grants 
to  the  Division  of  Weights  and  Measures  the  authority  to  standardize 
any  commodity,  produce  or  article,  excepting  any  manufactured  com- 
modity of  four  or  more  staple  ingredients.  More'  than  four  staple 
ingredients  are  used  in  the  manufacture  of  bread,  therefore  the  depart- 
ment has  no  authority  to  stn)idavdize  this  commodity. 

Mattress  Regulation. 

In  the  enforcement  of  the  mattress  regulations  during  the  past  year 
we  have  enlisted  the  assistance  of  the  Better  Business  Bureaus  of  Los 
Angeles  and  San  Francisco  to  locally  supervise  the  work,  principally 
f.or  the  reason  that  they  are  in  a  position  to  discourage  fraudulent 
methods  of  advertising.  As  a  result  of  this  cooperation,  the  mattress 
industry  todaj-  is  in  a  far  more  healthy  condition  than  at  any  time  in 
its  liistory. 

Hay  Baling  Act. 

During  tlie  past  year  we  liave  liad  few  complaints  regarding  the 
erroneous  indication  of  weights  on  bales  of  liay,  and  we  feel  that  the 
Hay  Baling  Act  is  one  of  the  most  important  on  the  statutes.  It  has 
practically  eliminated  the  fraudulent  hay  baler,  Avho  bales  on  a  basis  of 
so  much  per  ton,  and  who  formerly  placed  wooden  tags  in  the  bales. 
By  a  careful  plan  of  education  the  consumer  is  now  able  to  protect 
himself  by  buying  on  a  weight  basis  at  time  of  delivery. 
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Apparatus  Inspected.  192 
Scales. 
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10 
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28 
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11 
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711 
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15 
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245        3 
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11 
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993 
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1.099 
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26,760 
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748 
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671 
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133 
993 
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216 
980 
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3 

"m 
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5 
3 
3 
2 

3 

11 

1 

3 
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3 

1 
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3 

5 
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1 
3 

4 
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Madera 

9 

13 
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3 

3 

4 
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1 

Modoc 
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5 

1 
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12 
6 

49 
13 
1 
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10 
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3 

5 

3- 

1 
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62 

4 
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86 
27 

3 
47 

3 

J 
3 
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6 

2 
10 

1 
4 

16 
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3 
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13 

1 

19 
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7.670 
16.570 
2.744 
1,261 
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10.147 
2.297 

27 

222        1 
347        4 

79 
201 

32 

49 

31 

95 
5 
2 

32" 
7 
16 
10 

2" 

39 
3 
11 

184 
319 
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303 
131 
181 
88 
207 
297 
40 
3 
92 
178 
137 
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30 
13 
4 
27 
25 
82 
9 
19 

1 
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75 
32 
20 

1 
3 
6 

26 

San  Francisco 

22 
6 

San  Luis  Obispo 
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1 

Santa  Barbara 

1,803 

1.076 

916 

1.453 
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49 

521 

1.043 

1.162 

1,750 

546 
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39 
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1 
4 

4 

1 

5' 

1 

1,733 

307 

49 

521 

1,090 

1.162 

1.750 

546 

2S1 

39 
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17 

1 

3 

4" 

1 
23 
4 
1 

9 

1 

6 
18 
1 
1 
1 
40 

~i~ 

4 

1 

1 

1,107 
127 
471 

826 

8 

471 

8 

-_ 

3 

4 

Volo 

Yuba 

1 

Totak 

87,883 

83.957  1 

3.065      18 

380 

782 

147 

8,894      20 

630 

922 

1,032 
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Apparatus  Inspected,  1925— Continued. 
Scales  —  Concluded. 


Computing 

Platform 

County 

o 
1 

1 

i 
1 

s  9 
§1 

1  ^ 

§ 

8 
P- 

1 

§ 
a. 

o 

1  meda 

1,390 

7 

103 

6 

9 
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36 

7 

332 

437 
31 
34 
128 
35 
7 
7 
5.482 
45 
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34 
43 
7 
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45 
19 
334 
68 
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242 
117 
58 
49 
832 
613 
202 
290 
164 
166 
183 
283 
11 
5 
28 
101 
77 
71 
69 
12 

2,060 

29 

857 

23 

78 

462 

36 

30 

514 

75 

437 

435 

61 

372 

125 

35 

44 

11,182 

61 

158 

9 

124 

149 

48 

246 

62 

52 

651 

288 

42 

243 

959 

5 

425 

3.457 

5.237 

023 

152 

513 

350 

472 

416 

91 

13 

123 

351 

475 

407 

112 

93 

17 
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48 

182 

9 

80 

571 

7 

1,204 

8 

.5 

12 

7 

254 

47 

7 

625 

4 

416 

58 

33 

68 

71 

4 

30 

2,446 

55 

67 

8 

33 

66 

3 

54 

33 

17 

233 

105 

11 

266 

116 

66 

50 

327 

845 

302 

502 

64 

179 

251 

171 

24 

8 

47 

47 

130 

144 

201 

5 

1,357 
32 

107 
36 
96 

671 
47 
42 

321 
85 

416 

521 
63 

262 

199 

56 

86 

4,954 

122 

238 
11 

118 

311 
55 

140 
62 
49 

417 

309 
49 

266 

569 
6 

327 

1,547 

3,560 

566 

269 

259 

280 

156 

296 

143 

10 

192 

192 

684 

890 

284 

86 

14 

298 

48 

278 

45 

100 

547 
3 
1 
3 
8 

115 

26 

A  -iflor 

9 

r  fi^^^ 

2 
31 

1 

Pontra  Costa 

53 

1 

22 
9 

6 
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4 
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2 

.. 
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-- 
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9 

2 
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-- 
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4 
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h' 
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5 

.. 

i 
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63 
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56 

7 
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8 
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8 

45 

13 

1 

9 
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3 

1 
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3 
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33.778 

2,446  1    126 
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1 
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APPAB&.TUS  Inspected,  1925 — Continued. 
SeaUt  and  Weight$. 


Wagon,  Stock  and  Track 
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1 
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MONTHLY  BULLETIN. 


269 


APPARATD3  Inspected,  1925  — ContiQued. 
MeatuTes. 
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Measuring  pumxs 
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30 
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.. 
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48.340 
?4965S2 
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180,396 
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12,734 
3L164 
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323 
203 
144 

218 
14 

63 
157 
145 
56 
73 
36 
6 
191 
17 
201 

945 
479 
446 
383 
136 
9 
186 
253 
433 
488 

94 
111 

17 
536 

38 
424 

99 
14 
19 
3D 

1 

2 

-- 

4 

30 
17 
16 
3 
36 
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29,880 
388 

" 4' 
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Miscellaneous 

Totals 
Exclude  milk  bottles  and  containers) 

County 

o 

i 

1 

O 

H 

Si 
i   ^ 

O 
S 

I 

g. 

1 

o 

$  a. 

ll 

1    °- 

5.285 

310 

7,659 
54 

24,443 
631 

2,945 
9 

419 

15 

4 

5 

2 

56 
1.165 

942 
6,775 

31 
289 

5 

4 

5 

133 

Fresno                           

138 

316 

1 

3 

2,899 
46 

13,179 
693 

433 
25 

123 

9 

5 

I 

75 
3 

1 

1 

175 
252 

3,651 
685 

31 
62 

21 

54 

Kern 

Kines 

337 

1,865 

68 

18 

7 
358 

8 
1,439 

195 

17,511 

360 

204 

39 
213 
189 

22 
493 

661 

123,745 

1,677 

4.501 

134 
1,873 
3,202 

781 
1,938 

10 

3,686 
78 
32 
10 
52 
90 
3 
40 

5 

55 

7 

1,812 

68 

1,030 

54 

107 

66 

7 

Modoc 

2 

19 

4 

1 

3 

911 

370 

57 

1,391 

559 

131 

274 

2  028 

2,429 

1,297 

1,645 

605 

1,123 

2,333 

3,110 

753 

3,315 

8,678 

794 

3,440 

20,921 

139,522 

10,247 

1,374 

4,864 

6,035 

2 

19 
11 
40 
127 
32 
45 
423 
594 
318 
269 
143 
654 

109 

Phce^ 

15 

34 

4 

PlninxK 

12 

27 

36 

4 

17 

10 

6 

1 

10 

57 

3 

219 

150 

109 

662 

25 

38 

124 

135 

7 

401 

180 

2.571 

24 

614 

9 

2 

■  8 

876 
75 
24 
360 
422 
415 
430 

5,421 
2.121 
175 
3,657 
3,052 
5.889 
7.696 

5 
2 

io' 

12 

417 

55 

1 

3 

6 

11 

49 

2 

38 

38 

2 

1 

65 

7 

986 
219 

33 
6 

3 

371 

4,060 

106 

16 

Vpntiira 

11 

163 

1,552 

27 

32 

1.452 

33,9J2 

801 

427 

47,526 

421,406 

11,158 

3,785 
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Packages 

or  containers  inspected 

County 

o 
1 

Alameda 

40.712 
260 

46.321 
1,482 
9,290 

3,117 

.      J 

24 

Riittp 

('    1           «>! 

PI 

3 
360 
385 

726 

488 

4,350 

55 

82.008 

731 

29.145 

150.886 

52 

8.851 

9,878 

1.437 

30 

32.024 

15.285 

59,171 

11 

225 

12 

1,384 

2 
2,945 

19 

1,203 

T      n^' 

16 
4 

55 

999 

35 

420 

7,732 

10,239 

1,020 

152 

MarinfMS 

M  nrWinft 

147 

9 

336 

1.300 

315 
4.766 

170 
1.060 
3.752 

225 

104 

Mprrftd 

1.105 

130 
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MARKET  NEWS  SERVICE. 

B^•  O.  W.   Holmes,  State   Representative. 


FRUITS  AND  VEGETABLES. 

It  has  been  stated  by  tlie  best  authoritj^  that  marketing  Ls  the  other 
half  of  agriculture,  and  this  is  especially  true  of  highly  perishable 
products  like  fruits  and  vegetables.  The  necessity  of  getting  them  to 
satisfactory  consuming  markets  promptly  and  in  good  condition  is  a 
most  important  problem  for  the  grower  and  shipper.  This  can  be 
accomplished  to  a  considerable  degree  by  proper  grading  and  packing 
in  standard  packages.  In  this  way  the  best  prices  are  to  be  secured, 
especially  when  the  goods  arrive  in  competition  with  products  from 
other  sections. 

FINDING  A  MARKET. 

The  grower  and  shipper  must  also  decide  whether  it  will  be  to  his 
advantage  to  sell  his  product  at  point  of  production  or  consign  to 
markets  outside  the  state.  When  the  products  are  sold  at  shipping 
point  the  grower  avoids  all  risk  of  weak  or  declining  markets  but  loses 
a  chance  of  obtaining  greater  returns  from  advancing  prices.  To 
assist  the  grower  and  shipper  in  deciding  these  important  questions, 
the  California  Department  of  Agriculture  and  the  United  States 
Department  of  Agriculture  have  inaugurated  this  Market  Nfews 
Service. 

MARKET  PRICES  CAREFULLY  OBTAINED. 

Trained  men  are  stationed  at  the  important  markets  in  the  state  to 
obtain  daily  prices  in  various  agricultural  commodities.  They  mingle 
with  the  buyer  and  the  seller,  note  the  quality  of  the  stock  arriving  and 
obtain  the  prevailing  prices  for  the  day.  To  further  assist  the  grower 
and  shipper  in  selecting  a  desirable  market  to  which  he  may  ship  his 
products  the  Department  of  Agriculture  reports  prices  on  many  east- 
ern markets,  obtained  directly  by  leased  wires.  All  of  this  information, 
together  with  receipts,  prices  and  trend  of  markets,  is  included  in 
various  mimeographed  reports  sent  free  to  persons  desiring  them. 
Hundreds  of  growers,  shippers,  wholesalers,  retailers,  county  agents 
and  railroads  find  these  reports  ver^-  valuable  because  they  are  accu- 
rate, unbiased  and  obtained  by  practical  experts  in  their  line.  Fre- 
quently these  reports  are  used  by  railroads  in  settling  claims  of  .shipper 
or  receiver. 

Below  is  given  a  list  of  the  various  market  reports  issued  throughout 
the  year : 

Potato  report — Issued  practically  throughout  entire  year. 

Lettuce  report — Issued  from  April  to  December. 

Onion  report — Issued  throughout  most  of  year. 

Apple  report — Issued  from  July  to  end  of  year. 

Grape  report — Issued  from  August  to  November  20th. 

Peach,  pear  and  plum  report — Issued  during  the  shipping  season. 

Artichoke  report — Issued  from  November  to  March  next  year. 

10 — 456S2 
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iliscellaneous  shipments  report — Issued  during  entire  rear, 
iliscellaneous  San  Francisco  market  report — Issued  throughout  year. 
Live  poultrv  report — Issued  throughout  year. 
Cold  storage  report — Issued  semi-monthly  throaghout  year. 

KEPOETS  BROADCASTED  BY  RADIO. 

In  addition  to  the  several  mimeographed  market  reports,  special 
reviews  and  summaries  are  issued  at  certain  times  during  the  year. 
Many  of  these  are  from  fourteen  to  twenty  pages  in  length  and  cover 
such  deals  as  the  grape,  peach,  pear,  artichoke,  onion  and  asparagus 
reviews.  Special  market  reports  are  also  prepared  for  radio  broad- 
casting. 

SPECIAL   XEWS  SERVICE. 

This  office  has  recently  completed  arrangements  for  the  issuance  of 
special  market  reports  on  asparagus  to  begin  about  the  1st  of  March. 
The  growers  and  shippers  interested  in  the  marketing  of  asparagus 
have  formed  an  association  and  have  agreed  to  furnish  an  additional 
clerk  and  pay  the  total  cost  of  a  special  telephone  service  to  growers 
and  shippers  in  the  delta  region.  It  is  hoped  that  this  will  help 
to  find  new  markets  for  asparagus  and  wiU  prevent  the  overloading  of 
some  of  the  large  markets,  resulting  in  better  returns  to  shippers.  The 
1925  asparagus  season  was  very  unsatisfactory  and  in  many  instances 
the  returns  were  not  sufficient  to  pay  the  freight  and  packing  charges. 

ilAXLIXG  LIST  LARGE. 

Between  1500  and  2000  growers,  shippers,  dealers  and  consumers  are 
included  in  the  mailing  list  and  receive  reports  daily  on  one  or  more 
commodities.  It  is  estimated  that  approximately  one  million  sheets  of 
paper  are  used  during  the  year  for  these  market  reports.  The  potato, 
onion,  grape,  miscellaneous  shipment,  miscellaneous  San  Francisco 
market  and  the  semi-monthly  cold  storage  reports  are  in  greatest 
demand,  but  the  other  reports  are  quite  popular  among  those  interested 
in  certain  crops. 

COLD  STORAGE  HOLDINGS. 

Of  special  importance  is  the  cold  storage  and  public  warehouse 
information  furnished  growers,  shippers  and  dealers  on  the  15th  and 
30th  of  each  month  by  this  department.  AH  cold  storage  plants  and 
public  warehouses  are  required  to  report  to  this  office  twice  monthly 
their  total  holdings  of  potatoes,  apples  and  onions  in  sacks  and  boxes. 

These  figures  are  immediately  tabulated  and  reported  to  the  trade 
in  general.  This  report  has  been  well  received  and  requests  for  it  are 
made  from  persons  as  far  distant  as  Chicago. 

AID   TO   BETTER    MARKETEN'G. 

The  Market  News  Service  on  certain  agricultural  products  is  offered 
as  an  aid  to  better  marketing,  by  enabling  everyone  to  keep  in  closer 
touch  with  market  conditions.  Xo  attempt  is  made  to  fix  prices,  to 
regulate  or  control  distribution  or  to  interfere  with  legitimate  trade 
practices.     This  office  acts  as  a  clearing  house  for  reliable  market 
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information,  the  dissemination  of  which  tends  to  stabilize  prices  and 
establishes  greater  confidence  between  seller  and  buyer.  The  publica- 
tion of  reliable  market  information  tends  to  .stimulate  healthy  competi- 
tion, to  discourage  unfair  practices  and  to  generally  improve  marketing 

methods. 

RECOMMENDATIONS. 

After  due  thought  and  consideration  it  is  felt  that  the  State  of 
California,  through  the  agency  of  the  Department  of  Agriculture, 
raiglit  well  afford  to  appropriate  some  additional  funds  for  the  Market 
News  Service.  If  funds  for  an  additional  stenographer  and  expenses 
in  connection  with  the  offices  were  provided  it  would  be  possible  to 
satisfactorily  complete  the  work  as  outlined  by  the  cooperative  offices. 

LIVE  STOCK,  MEATS  AND  WOOL   REPORTING  SERVICE.* 

1.  The  past  year  developed  practically  no  outstanding  accomplish- 
ments in  the  work  of  the  Division  of  Live  Stock,  Meats  and  Wool  at  San 
Francisco.  Range  and  pasture  conditions  were  about  ordinary,  result- 
ing in  a  fairly  liberal  supply  of  live  stock  throughout  the  season. 

NEW  FEATURES. 

2.  During  tlie  period  March  15th  to  June  1st  special  telegraphic 
.summaries  of  trade  on  California  dressed  lambs  at  Atlantic  Coast 
markets  were  received  via  leased  wire;  these  in  turn  were  disseminated 
to  our  branch  office  in  Los  Angeles  and  to  the  Secretary  of  the  Cali- 
fornia Wool  Grower's  Association.  Many  growers  and  killers  on  the 
Pacific  Coast  were  thus  kept  informed  as  to  the  advisability  of  moving 
dressed  lambs  from  California  to  Eastern  markets.  Shipments  during 
this  period  were  approximately  92  refrigerator  cars  or  59,000  head. 
During  the  same  period  similar  reports  were  received  from  Middle 
Western  live  stock  markets  advising  as  to  sales,  weights  and  quality  of 
California  lambs  which  were  then  being  shipped  freely  out  of  the  state. 
The  total  number  of  live  California  spring  iambs  shipped  Bast  approxi- 
mates 212,000  head.  Through  the  cooperation  of  our  Ogden  live  stock 
office  passing  point  reports  were  received  on  California  lambs;  these 
were  released  to  the  trade  at  San  Francisco  and  Los  Angeles  as  well 
as  at  Middle  Western  markets.  Considering  the  quality  of  California 
live  spring  lambs  for  the  past  season,  it  has  been  freely  stated  that  the 
markets  absorbed  the  crop  in  a  satisfactory  manner.  During  the  sea- 
sou  of  1926  California  lambs  were  distributed  at  ten  leading  markets. 
This  wide  distribution  is  significant  inasmuch  as  during  1923  only 
seven  markets  were  used.  From  July  to  November  special  grass  cattle 
market  information  was  released  on  the  Pacific  Coast  from  the  San 
Francisco  market  only,  depicting  sales,  weights  and  quality,  states  of 
origin  and  pertinent' comment  as  to  the  reception  of  grass  cattle  at 
Middle  Western  markets.  It  is  to  be  regretted  that  the  information 
coneerninc  the  marketing  of  grass  cattle  does  not  meet  as  ready  a  recep- 
tion in  California  as  do  the  market  comments  on  California  lambs. 


•  Because  of   the   delayed   pubUcation   of  the   1925   Annual   Report,   the   live   stock 
news  service  includes  the  first  six  months  of  1926. 
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METHOD  OF  REPORTEsG. 

3.  Because  of  the  fact  that  there  is  no  centralized  market  at  San 
Francisco  and  the  live  stock  supply  is  somewhat  seasonal,  the  slaugh- 
terers located  here  are  compelled  to  buy  their  supplies  in  large  volume 
and  hold  until  needed.  These  conditions  make  the  reporters'  problems 
more  dtSicult  than  at  any  other  market.  The  reporter  at  San  Francisco 
obtains  information  by  making  daily  visits  to  the  leading  packing 
plants,  observing  the  quality  and  grade  of  stock  on  hand  and  inspecting 
killer's  purchase  records.  Head  live  stock  buyers,  dressed  meat  sales- 
men, jobbers  and  retailers  are  questioned  as  to  the  general  tone  of  the 
market.  By  observing  supply  in  coolers  a  fairly  accurate  word-picture 
can  be  obtained  for  the  readers  of  his  reports.  Certain  other  informa- 
tion is  obtained  from  the  representatives  of  the  California  "Wool 
Grower "s  Association  and  the  California  Cattlemen's  Association  as  to 
sales  and  conditions  at  country  buying  points. 

PROGRESS  MADE  IX  NEW  DISSEMIXATION. 

4.  For  the  past  fiscal  year  approximately  70  stencils  per  month  have 
been  run  on  the  mimeograph  machine  consisting  of  285  daily  reports 
on  live  stock  trade  conditions,  2S5  Weekly  Wool  Market  reports  and 
13.5  Weekly  Live  Stock  Market  reviews.  About  ISO  Meat  Trade  reviews 
are  released  weekly  in  addition  to  a  short  report  for  50  country  news- 
papers on  live  stock  trading  conditions  at  San  Francisco.  An  aver- 
age of  four  additional  miscellaneous  stencils  has  been  issued  per  month 
consisting  of  the  following : 

Sheep  and  lamb  condition  reports. 

Pig  survey. 

Annual  agricultural  outlook. 

Cattle  on  feed  reports. 

Colorado  lamb  loadings. 

Monthly  slaughter  in  the  Bay  District. 

The  daily  live  stock  reports  and  the  weekly  wool  reports  are  released 
to  26  local  newspapers  having  a  larg?  city  and  country  mailing  list, 
the  aggregate  number  of  copies  issued  by  them  totaling  around  450,000 
daily.  The  daily  live  stock  report  is  released  to  Kadio  Station  K60, 
Oakland,  which  broadcasts  daily  around  6 :30  p.  m.,  reaching  a  great 
number  of  farmers  in  California,  Nevada,  Oregon  and  Arizona.  The 
dissemination  of  live  stock  reports  to  the  Commercial  Press  Associa- 
tion covers  all  of  California,  parts  of  Oregon,  Nevada  and  Arizona.  The 
following  press  services  pick  up  the  live  stock  report  at  10 :30  a.  m. 
in  our  office: 

International  News  Service. 
The  Associated  Press. 
Consolidated  Press. 
Western  ITiiion  CND  Service. 

SPECIAL  XEWS  ARTICLES. 

5.  A  weekly  review  of  the  current  eastern  lamb  market  and  the  cur- 
rent Middle  Western  Live  Stock  market  was  issued  each  Saturday 
during  the  period  March  15th  to  June  15th.     These  special  200-word 
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articles  were  received  with  generous  approval  by  the  members  of  the 
live  stock  trade,  growers  and  news  agencies,  many  of  them  expressing 
appreciation  of  their  aptitude  and  timeliness.  These  articles  featured 
the  high  lights  in  the  weekly  trade  as  affecting  California  meat  trade 
interests  and  were  used  by  Radio  Station  KGO,  Oakland,  to  supple- 
metit  and  enliven  their  daily  market  releases.  The  paramount  idea 
back  of  all  the  work  in  California  this  year  was  to  make  the  informa- 
tion timely  and  to  curtail  to  the  minimum  the  expense  incident  to  issu- 
ance of  material  so  as  to  relieve  the  burden  on  the  mechanical  depart- 
ment as  well  as  the  clerical  statf. 

STATISTICAL   STUDIES. 

6.  At  the  conclusion  of  the  year  1925  a  two-page  summary  on  the 
high  lights  of  trading  at  San  Francisco  was  released.  Detailed  records 
of  arrivals  of  live  stock  for  the  Bay  District  by  day,  weeks  and  months 
have  been  kept  during  the  past  year,  this  information  being  received 
over  telephone  by  the  live  stock  clerk  from  the  local  freight  ofSce's 
located  at  Butchertown  Stock  Yards  and  South  San  Francisco.  A 
comprehensive  summary  of  the  California  early  spring  lamb  deal  was 
prepared  and  submitted  to  the  Washington  office  for  approval.  The 
purpose  of  the  publication  was  to  review  the  expense  and  factors  which 
developed  during  the  California  marketing  season.  Much  of  the  infor- 
mation contained  in  this  bulletin  was  tabulated  in  the  San  Francisco 
office.  During  the  marketing  season  of  1926  all  valuable  information 
and  statistics  have  been  recorded  and  a  similar  study  on  beef  cattle 
marketing  is  in  process  of  preparation. 

MEAT  GRADE  INSPECTION. 

7.  Meat  grade  inspection  for  the  U.  S.  Shipping  Board,  Emergency 
Fleet  Corporation,  was  conducted  throughout  the  past  fiscal  year  at  no 
increase  in  clerical  or  technical  personnel.  The  value  of  the  meats 
inspected  for  grade,  quality  and  condition  during  the  year  was  about 
$2,500.00.  This  represents  a  curtailment  from  a  year  ago  due  to  the 
fact  that  the  Shipping  Board  has  reduced  its  personnel  through  the 
sales  of  eight  or  nine  laid  up  vessels. 

ADMINISTRATION. 

8.  There  has  been  no  increase  in  personnel  and  no  turnover  or 
replacement  during  the  past  year  despite  a  large  increase  in  volume 
of  business.  About  six  additional  stencils  per  month  have  been  run 
as  compared  to  a  year  ago.  Relay  work  from  the  terminus  of  the 
leased  wire  to  Los  Angeles  and  North  Portland,  Oregon,  has  also  been 
taken  care  of. 

The  officer  in  charge  made  four  trips  during  the  year  to  Davis,  Cali- 
fornia, on  the  following  occasions  to  represent  the  work  of  the  Bureau 
in  California :  „ 

Lamb  P^eeders  Day,  January  22  and  23,  1925 

Cattle  Feeders  Day,  May  16,  1925. 

Annual  Ram  sale,  May  30,  1926. 

Animal  Husbandry  Short  Course,  June  14  to  16,  1926. 
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Additional  trips  were  made,  one  to  Woodland  and  the  other  to 
Fresno,  attendins:  meetings  of  California  sheepmen  and  another  to 
Santa  Rosa  to  attend  a  sheep  mating  and  -wool  grading  demonstration. 
On  October  29th  a  special  meeting  of  retail  meat  dealers  in  San  Fran- 
cisco -was  attended  to  discuss  the  high  cost  of  carcass  lambs.  Charts 
illustrating  monthly  slaughter  prices  at  principal  markets  of  live  lambs 
and  dressed  carcasses  were  presented.  At  the  conclusion  of  the  open 
meeting  of  the  Butchers  Board  of  Trade,  a  resolution  was  adopted  a.sk- 
ing  retailers  not  to  boycott  lambs.  During  the  first  part  of  November 
the  writer  delivered  a  paper  on  the  marketing  of  California  lambs  at 
the  annual  convention  of  the  California  "Wool  Grower's  Association  in 
San  Francisco. 

PERSONNEL. 

9.  W.  E.  Sclmeider,  Assistant  Marketing  Specialist,  Miss  Norah  P. 
Houston,  Assistant  Clerk,  Warren  A.  Thoman,  Telegrapher,  William 
Hopson,  ilimeograph  operator. 

QUARTERS. 

10.  The  Live  Stock,  Meats  and  Wool  Division  has  vacated  room  2, 
Ferry  Building,  in  favor  of  the  new  State  Chief,  Di-\-ision  of  Markets. 
Our  office  is  now  located  in  a  small  room  approximately  12x14  feet 
northwest  corner,  Room  1.  Ferry  Building.  It  is  believed  the  division 
office  here  has  the  most  favorable  location  at  the  present  time  since  its 
establishment  early  in  1922  in  San  Francisco. 
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CALIFORNIA  CROP  REPORT  FOR  1925. 

E.  E.  Kaufman,  Agricultural  Statistician. 

The  annual  production  survey  of  California  agriculture  for  1925  reveals 
general  success  within  the  state  and  an  excellent  comparison  with  other 
states.  An  estimated  valuation  of  all  crops  in  the  various  states  entitles 
California  to  a  rank  of  second  place.  Of  the  main  field  and  fruit  crops 
alone  11,704,000  tons  were  harvested  in  1925  compared  to  9,760,000  tons 
in  1924.  The  total  value  to  the  farmer  of  main  field,  fruit  and  vegetable 
crops  was  1473,897,000  compared  to  $437,755,000  a  year  ago. 

It  should  be  remembered  however  that  the  crop  year  of  1924  was  made 
severe  by  drought  and  it  is  not  surprising  that  1925  brought  more  general 
success  to  California  farmers.  From  the  whole  state  better  j'ields  were 
harvested  from  more  acres,  although  the  average  price  scale  was  less 
satisfactory. 

This  report  summarizes  the  production  of  California  field,  fruit  and 
vegetable  crops  for  1925,  and  in  tabular  form  briefly  tells  the  story  of 
California  crop  production  for  the  past  year  in  comparison  with  previous 
years.  Other  production  reports  released  during  the  year  have  been  but 
forecasts  based  on  preliminary  estimates  of  acreages  and  prevailing  crop 
conditions  during  the  growing  season.  Embodied  in  this  report  are  final 
estimates  for  the  year  of  all  main  crops,  except  live  stock  and  live  stock 
products,  obtained  by  a  thorough  revision  of  the  preHminary  estimates  of 
acreage  and  yields  per  acre.  The  estimates  here  recorded  for  1924  have 
been  revised  in  accordance  with  all  reliable  data  now  available  on 
acreage  and  production.  The  1925  estimates  are  subject  to  a  similar 
revision  one  year  hence.  Some  valuable  data  have  been  drawn  from  the 
Census  of  Agriculture  taken  by  the  U.  S.  Bureau  of  the  Census,  for 
the  crop  year  1924. 

The  valuation  of  all  crops  is  based  on  the  average  price  to  the  grower 
prevailing  on  December  1  or  on  an  average  price  during  the  harvest 
season,  dehvered  at  the  home-town  market,  shipping  station  or  packing 
shed. 

To  compare  total  production  of  all  crops  one  year  with  another  it  is 
necessary  to  reduce  all  crops  to  a  common  measure.  Unless  otherwise 
indicated  production  is  recorded  in  tons. 

In  Table  I  are  given  estimates  of  the  acreage,  production  in  tons  and 
farm  value  to  the  grower  of  the  main  field  crops;  the  estimated  tonnage 
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and  value  of  the  main  fruit  crops;  and  the  estimated  acreage  and  value 
only  of  the  vegetable  crops  produced  during  the  past  seven  years. 

Table  I. — Acreage,  Production  and  Value  of  Cdlifomia  Crops. 


Year 

Acreage 

Production 
(tons) 

Arerage  value 
per  ton 

Farm  value 
December  1 

Field  Crops. 
1925 

4.551,200 
3,981,200 
5.256,000 
5,321,000 
5,208.000 
5.690.000 
5.876,000 

1,302.500 
1.369.600 
1.303.800 
1,227,800 
1,122,600 
1,021,400 
938,400 

247,800 
220,800 
213,950 
187,570 
145.770 
170,630 
167.340 

S.104.100 
6.743.600 
S.316.500 
8.147.186 
8.231,916 
8.282,526 
8,134,749 

3,599,900 
3.016,900 
3.653.500 
2.997.500 
2.153.300 
2.640.550 
2.651.050 

$23  87 

27  56 
24  05 
22  47 
17  60 

28  44 
35  91 

63  44 

67  91 
47  67 
66  93 
83  58 
88  07 
91  14 

$193,484,000 

1924 

1923                 -  

185,822.000 
200.009.000 

1922 

183.041,000 

1921                          .     -.     

144,863,000 

235,553,000 

1919 

292,146,000 

FHrrr  Cbofs. 

228,366.000 

1924                                                       -      - 

204,869.000 

1923 

174.166.000 
200.611.000 

1921                            

179.964.000 

232.557.000 

1919                                _        -   -        .      - 

241,628,000 

Vegetable  Cbops. 

19'5 

52,047,000 

47,064,000 

62,668.000 

53.566.000 

29,968,000 

igx) 

39.210.000 

33.411,000 

1 

In  Table  II  are  shown  other  comparisons  of  totals  of  the  main  field, 
fruit  and  vegetable  crops,  relative  to  acreage,  tonnage  and  valuation  for 
1924  and  1925. 

Table  II. — Comparisons  oj  Totals  of  Fidd,  Fruit,  and  YegeUMe  Crops  for  1924  and  19X5. 


1925 

expressed 

as  per  cent 

of  1924 


Total  acreage  in  main  field  crops 

Total  bearing  acreage  in  main  fruit  crops  _ 
Total  acreage  in  vegetable  crops 


Total  tonnage  of  main  field  crops.. 
Total  tonnage  of  main  fruit  crops-. 


3,981,200 

1,369,600 

220,800 


4,551.200 

1.502.300 

247,800 


114.3 
109.7 
112.2 


Grand  total  tonnage  of  field  and  fruit  crops. 


Tonnage  of  main  field  crops  expressed  as  per  cent  of  total 
tonnage  of  field  and  fruit  crops 

Tonnage  of  main  fruit  crops  expressed  as  per  cent  of  total 
tonnage  field  and  fruit  crops 

Total  value — main  field  crops 

Total  value — main  fruit  crops 

Total  value — vegetable  crops 


69.1 

30.9 

$183,822,000 
204.869.000 
47.064.000 


69.2 

30. S 

$193.4,«4,000 
228.366.000 
52.047,000 


Grand  total  value — all  main  crops. 


Field  crops — value  expressed  as  per  cent  of  total  value  all 
crops 

Fruit  crops — ^value  expressed  as  per  cent  of  total  value  all 
crops 

Vegetable  crops — ^value  expressed  as  pvr  cent  of  total  value 
all  crops 


Field  crops — average  value  per  harvested  acre 

Fruit  crops — average  value  per  acre  of  bearing  fruit. 
Vegetable  crops — average  value  per  harvested  acre — 


42.4 

46.8 
10- S 


$46  67 
149  5S 
213  15 


$42  51 
151  99 
210  04 
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Table  lU.— Ranking  0/  Twenty  Most  Valuable  Crops  in  California,  1924  and  1925. 

1924 

Rank 

1925 

Rank 

Crop 

Value 

Crop 

Value 

$100,797,000 
65,629,000 
22,050,000 
17,835,000 
17,246,000 
15,500,000 
15,290,000 
13,000,000 
12,568,000 
11,550.000 
10,862,000 
10,350,000 
9,961,000 
9,837,000 
9,630,000 
8,799,000 
8,778,000 
8,709,000 
7,321,000 
7,246,000 . 

X 
2 
3 
4 

6 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

$79,200,000 

75,796,000 

Barley        

24,180,000 

T  pmnn^ 

23.850,000 

Barlpv 

22.910,000 

18,737,000 

18,000,000 

16,956,000 

Prunes- _ 

15,950,000 

14,590,000 

14.430,000 

13.420.000 

13.134.000 

13,020.000 

9.872.000 

9.412.000 

Rice.. 

8,055.000 

7.776.000 

7.698.000 

7.678,000 

SEASONAL    CONDITIONS 

The  unusually  dry  season  of  1924  was  followed  in  1925  with  more  nearly 
normal  precipitation.  However,  rainfall  was  below  the  normal  in  most 
sections  of  the  southern  half  of  the  state,  particularly  in  the  southern 
counties.  In  some  of  the  interior  valleys  where  much  irrigation  w-ater  is 
supplied  from  wells  there  was  an  important  decline  of  ground  water  levels. 
This  necessitated  the  deepening  of  wells  and  lowering  of  well  machinery 
while  in  some  instances  an  actual  water  shortage  was  experienced. 

Climatic  conditions  were  generally  favorable  through  early  spring  ex- 
cepting in  the  southern  counties  where  rainfall  was  deficient.  In  March 
a  light  frost  occurred  in  local  areas  of  the  interior  valleys  while  deciduous 
fruits  were  in  flower.  In  those  areas  injury  was  not  severe,  only  reducing 
the  later  thinning  of  such  fruits.  In  some  localities  early  grape  growth 
was  slightly  frosted.  During  early  April  the  entire  state  received  a  bene- 
ficial rain,  followed  by  good  growing  weather.  On  the  nights  of  April  21st 
and  22d  some  localities  reported  light  frost  damage  to  deciduous  fruits. 

Late  April  and  May  brought  mixed  and  irregular  weather  conditions. 
Rainfall  was  heavier  than  normal  for  late  spring  accompanied  by  cool 
weather  that  retarded  seeding  and  development  of  various  crops.  Two 
storm  periods  during  the  middle  of  May  developed  heavy  rainfall  which 
in  some  areas  was  detrimental  to  the  maturing  barley  crop  and  to  hay 
crops  that  were  being  harvested. 

Early  June  was  cool  followed  by  a  heat  period  later  in  the  month  when 
maximum  temperatures  in  many  localities  equalled  orexceeded  all  previous 
records  for  June.  Another  period  of  exceedingly  high  temperatures  fol- 
lowed in  mid-July.  In  certain  localities  limited  heat  damage  resulted  to 
oranges,  grapes,  prunes,  peaches,  walnuts,  melons,  beans,  hops  and  cotton. 
Conditions  were  very  favorable  during  late  July  and  early  August.  How- 
ever, the  latter  half  of  August  and  September  brought  unseasonably  cool 
nights  which  somewhat  retarded  the  maturing  of  grapes,  rice  and  cotton. 
Local  showers  and  heavy  dews  in  September  caused  some  interference  in 
drying  of  fruits. 

October  weather  was  most  satisfactory  as  a  harvest  month.     Frosts 
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during  early  Xovember  throughout  the  Sacramento  and  San  Joaquin 
valleys  stopped  the  growth  of  cotton.  Over  this  area  moist  weather  pre- 
vailed during  late  Xovember  and  throughout  December,  mostly  in  the 
form  of  land  fog.  Tliis  condition  was  extremely  detrunental  to  the  matur- 
ing and  harvesting  of  the  second  picking  of  cotton. 

As  seasonable  averages  go  1925  may  be  \aewed  as  a  satisfactory  agri- 
cultural year  for  the  state. 

The  character  of  the  recent  crop  seasons  in  California  is  indicated  in 
Table  IV  which  shows  the  composite  condition  of  all  important  crops 
during  months  of  the  growing  period,  in  which  100  represents  an  average 
(not  normal)  condition. 


Table  IV 

— Monthly  Composite  Crop  Cojidiliont,  191^ 

-liio. 

June  1 

July  1 

August  1 

Sept.  1 

Oct.  1 

1915 

112.8 
92.0 

104.5 
98.0 

105.0 
95.8 
96.5 
98.9 

105.9 
87.1 

102.9 

106.7 

95.2 

.100.3 

94.2 

101.8 
95.4 
95.0 

100.4 

106.1 
87.2 

103.7 

103.8 
96.4 
97.7 
92.6 
98.0 
96.8 
94.8 

101.7 

106.3 
87.9 

100.5 

101.7 
99.8 
97.6 
89. 0 
98.9 
96.5 
95.1 
102.3 
105.7 
85.0 
97.1 

103.5 

1916 . 

101.2 

1917 

101.3 

1918 

86.3 

1919 

1920 

1921    

100.5 
95.7 
94.7 

.101.2 

1023. --        _      ___ 

109.5 

1924   .        -          _ 

S9.4 

1925 

107.8 

WAGES  OF  F.VRM  L.VBOR 

There  was  a  .flight  increase  in  the  wages  paid  for  farm  labor  in  1925  as 
compared  with  the  previous  year.  In  \-iew  of  the  statewide  interest  in  the 
question  of  farm  labor  there  are  shown  in  Table  V  the  average  wages 
paid  per  day  for  hired  farm  labor,  without  board  and  with  board,  at  times 
other  than  harvest,  for  California:  the  eleven  western  states  including 
California;  the  United  States  including  California;  and  a  percentage  com- 
parison of  California  farm  wages  and  the  United  States. 


TABI.B  \ 

. — Wages  of  Farm  Labor — Aueraoe  per  Day,  Otfier  Than  Barrett  Time. 

Without  Board 

With  board 

CaU- 
fornia 

Eleven 

Western 

States 

United 
States 

California 
compared 
with  U.S. 
per  cent 

Cali- 
fornia 

Eleven 

Western 

States 

United 
States 

California 
compared 
with  U.S. 
percent 

1925*  - 

*3  60 

3  40 

4  00 
3  40 

3  35 

4  60 
3  90 
3  25 
2  67 
2  17 
2  10 
2  05 
2  01 
2  03 
2  05 
2  02 

S2  91 
3  16 
3  47 
3  00 

3  01 

4  61 
4  02 
3  52 
2  82 
2  24 
2  OS 
2  09 
2  07 
2  06 
2  07 
2  06 

$2  40 
2  43 
2  45 
2  15 

2  IS 

3  39 
3  12 
2  63 
2  02 
1  62 
1  47 
1  45 
1  50 
1  47 
1  42 
1  38 

150 
140 
163 
15S 
154 
128 
123 
124 
132 
134 
143 
141 
134 
138 
144 
146 

$2  70 

2  40 

3  12 

2  53 

3  60 
2  99 
2  60 
2  04 
1  57 
1  53 
1  44 
1  44 
1  48 
1  48 
1  44 

J2  49 
2  33 
2  60 
2  23 

2  26 

3  66 
3  08 
2  76 
1  87 
1  67 
1  54 
1  52 
1  52 
1  54 
1  51 
1  51 

$1  89 
1  S7 
1  84 
1  63 

1  68 

2  86 
2  45 
2  07 
1  36 
1  26 
1  13 
1  13 
1  16 
1  14 
1  09 
1  06 

143 

1924* 

138 

1923     . 

170 

1922 

153 

1921 

152 

1920 

126 

1919 

iw 

1918 -.- 

126 

1917 „. 

131 

1916 _.- 

125 

1915—     - 

137 

1014 

127 

1913_- 

124 

1912 

130 

1911„ 

136 

1910 

136 

*Data  for  July  1. 
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FIELD  CROPS. 


The  latest,  revised  estimates  of  acreage,  production  and  farm  value  relat- 
ing to  the  main  field  crops  of  California  for  years  1919  to  1925  are  shown 
in  Table  VI.  In  other  tables  and  the  discussion  that  follows  are  given  more 
details  and  additional  information. 

Corn,  Indian — The  San  Joaquin  River  Delta  remains  the  important 
corn  producing  area  of  the  state  where  about  51  per  cent  of  the  total  grain 
crop  is  grown.  The  total  acreage  of  corn  produced  in  California  in  1925  was 
85,000.     Of  this  total  44,000  acres  were  for  the  production  of  grain  while 

41.000  acres  were  grown  for  silage  and  other  forage  purposes.  Total 
production  figures  recorded  in  Table  VI  are  based  on  the  assumption  that 
the  grain  yield  per  acre  on  acreage  grown  for  silage  and  forage  would  be 
the  same  as  from  that  acreage  grown  for  grain.  The  actual  production  of 
corn  for  grain  was  therefore  only  about  1,544,000  bushels  as  compared  to 
a  similar  production  in  1924  of  1,521,000  bushels.  In  1924  there  were 
about  45,000  acres  of  corn  grown  for  grain  and  41,000  acres  grown  for 
silage  and  forage.     The  average  grain  yield  per  acre  of  corn  in  1925  was 

35.1  bushels;  in  1924,  33.8  bushels,  the  1925  yield  was  less  than  one 
bushel  above  the  past  ten-year  average. 

Wheat,  Barley  and  Oats — The  production  of  these  small  grain  crops  in 
1925  was  quite  satisfactory  in  about  one-half  of  the  grain  producing  area  of 
the  state.  In  the  remaining  portion  production  ranged  from  a  total  crop 
failure  to  about  an  average  crop.  In  the  Sacramento  Valley  and  the 
northern  San  Joaquin  VaUey  very  good  3aelds  were  produced  although 
the  heavy  rains  of  early  May  caused  many  fields  to  lodge,  making  har- 
vest difficult.  The  market  quality  of  barley  was  somewhat  reduced  by 
stain  caused  by  these  late  rains.  The  weight  per  bushel  was  very  satis- 
factory for  making  export  malting  barley  grades  although  average  prices 
were  reduced  due  to  the  high  percentage  of  stained  barley.  Total  acre- 
ages of  the  small  grains  harvested  each  year  in  California  are  not  only 
dependent  on  seedings  but  also  on  weather  conditions  that  prevail  during 
Autumn,  Winter  and  Spring.  In  various  localities  and  for  the  state  as  a 
whole  the  planted  acreage  each  year  is  disposed  of  in  three  ways,  namely ; 
harvested  for  grain,  harvested  for  hay  and  abandoned  for  cither  grain  or 
hay  harvest.  In  Table  VII  are  shown  estimates  of  the  total  planted 
and  harvested  acreages  of  wheat,  barley  and  oats  in  California 
for  the  past  three  years,  and  also  grain  production  recorded  in  tons. 
These  estimates  relate  to  the  entire  production  of  these  grains  in  the  state 
including  the  grain  that  is  consumed  as  feed  or  seed  in  the  territory  where 
grown  as  well  as  that  portion  that  enters  main  trade  channels. 
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Tabu  Vl— Acreage,  Produetion  and  Value  of  Specified  Fidd  Crops,  1919-19B5. 


Production 

Farm  value,  December  1 

Crop 

Acreage 

Per  acre 

Total 

Unit 

Per  unit 

Total 

Corn 

...1925 

So.OOO 

35.10 

2,984.000 

Bushels 

SI  18 

$3,521,000 

1924 

S6.000 

33.80 

2,907,000 

Bushels 

1  38 

4,012,000 

1923 

128,000 

35.00 

4,480.000 

Bushels 

1  08 

4,838,000 

1922 

116.000 

36.00 

4.176,000 

Bushels 

1  00 

4,176.000 

1921 

116.000 

35.00 

4.060,000 

Bushels 

0  77 

3,126,000 

1920 

139.000 

33.00 

4,587.000 

Bushels 

1  20 

5,304,000 

1919 

149.000 

32.00 

4,768.000 

Bushels 

1  79 

8,535.000 

Wheal 

.__1925 

603,000 

19.00 

11,457,000 

Bushels 

1  48 

16,956,000 

1921 

377.000 

15.00 

5,655,000 

Bushels 

1  54 

8,709,000 

1923 

74S.O0O 

21.60 

16,157,000 

Bushels 

1  08 

17,430,000 

1922 

712,000 

21.50 

15,308.000 

Bushels 

1  15 

17,604,000 

1921 

557,000 

15.00 

8,355,000 

Bushels 

1  07 

8,940,000 

1920 

714.000 

14.00 

9,996.000 

Bushels 

1  SO 

17,993,000 

1919 

1.087,000 

15.50 

16,848,000 

Bushels 

2  04 

34,370,000 

Oate 

...1925 

151.000 

34.40 

5,194.000 

Bushels 

0  61 

3,168.000 

1934 

86,000 

20.80 

1,789.000 

Bushels 

0  87 

1,556,000 

1923 

162.000 

32.50 

5.265,000 

Bushels 

0  60 

3,159,000 

1922 

1  SO.OOO 

35.00 

5,250,000 

Bushels 

0  64 

3,360,000 

1921 

140,000 

27.00 

3,780,000  1  Bushels 

0  51 

1.928,000 

1920 

155,000 

30.00 

4.650.000      Bushels 

0  80 

3,720,000 

1919 

147.000 

29.00 

4.263.000      Bushek 

0  96 

4.092,000 

Barley— — 

.-_1925 

1,040,000 

31.00 

32.340,000      Bushels 

0  75 

24,180,000 

1924 

698.000 

21.30 

14.867.000      Bushels 

1  16 

17,246,000 

1923 

1.095.000 

30.20 

33,069.000      Bushels 

0  70 

23,148,000 

1922 

1.129.000 

30.50 

34.435.000  i   Bushels 

0  63 

21,694.000 

1921 

1.188.000 

25.00 

29.700.000      Bushels 

0  56 

16.632.000 

1920 

1.250.000 

23.00 

28,750.000      Bushels 

1  00 

28.7.50.000 

1919 

987.000 

27.00 

26,649.000      Bushels 

1  41 

37,575,000 

Rice.- 

...1925 

103.000 

46.00 

4.738,000  1  Bushels 

1  70 

8,055.000 

1924 

90.000 

48.50 

4,365.000  '  Bushels 

1  66 

7,246,000 

1923 

106,000 

53.50 

5,671.000     Bushels 

1  12 

6,352,000 

1922 

140,000 

55.00 

7.700,000     Bushels 

1  10 

8,470.000 

1921 

135,000 

54.00 

7.290.000      Bushels 

1   15 

8,384,000 

1920 

162,000 

51.00 

8,262.000      Bushels 

1  21 

9,997.000 

1919 

155,000 

60.00 

9,300,000 

Bushels 

2  67 

34,831,000 

Grain  Sorghum 

__.1925 

88,000 

34.00 

2,992,000 

Bushels 

1  07 

3,201,000 

1924 

84,000 

30.50 

2,362,000 

Bushels 

1  35 

3,459,000 

1923 

135.000 

33.00 

4.455.000 

Bushels 

1  00 

4.455.000 

1922 

130.000 

32.00 

4.160.000 

Bushels 

1  00 

4.160.000 

1921 

140.000 

31.00 

4.340.000 

Bushels 

0  70 

3.038,000 

1920 

150.000 

27.00 

4.050.000 

Bushels 

1  05 

4,253,000 

1919 

168,000 

25.30 

4.2S4.000      Bushels 

1  54 

6,597,000 

Beans. 

...1925 

340.000 

19.00 

4.570.000  1   Bushels 

4  10 

18,737,000 

1924 

179.000 

13.50 

2,417.000  1   Bushels 

5  20 

12,368,000 

1923 

299,000 

15.70 

4,694.000 

Bushels 

4  00 

18,776.000 

1922 

324,000 

16.50 

5,346,000 

Bushels 

3  75 

20,048.000 

1921 

272.000 

13.30 

3.618,000 

Bushels 

2  80 

10,130,000 

1920 

300.000 

10.00 

3,000,000 

Bushels 

3  30 

9,900,000 

1919 

472,000 

13.90 

6,561,000 

Bushels 

4  35 

28.540,000 

Ha}  (Ume) 

.  —  1925 

1,780.000 

3.04 

5.414,000 

Tons 

14  00 

75.796,000 

1924 

1,990.000 

2.33 

4,645,000 

Tons 

21  70 

100,797,000 

1923 

2.066.000 

2.55 

5,268.000 

Tons 

14  00 

73.752,000 

1922 

2.108.000 

2.47 

5.207,000 

Tons 

15  00 

78,105.000 

1921 

2.129.000 

2.35 

5,003,000 

Tons 

11  00 

55.033.000 

1920 

2.150.000 

2.30 

4.945.000 

Tons 

20  00 

98,900,000 

1919 

2.150.000 

2.25 

4,838,000 

Tons 

17  20 

83.214,000 

Hay  (wild) 

...1925 

14S.000 

1.40 

207.000 

Tons 

8  30 

1,760,000 

1924 

114.000 

0.74 

84,000 

Tons 

17  00 

1,428.000 

1923 

152,000 

1.00 

152.000 

Tons 

10  00 

1,520,000 

1922 

160,000 

1.10 

176.000 

Tons 

9  00 

1,584,000 

1921 

167,000 

1.10 

184,000  1  Tons 

7  00 

1,288,000 

1920 

170.000 

1.04 

177,000     Tons 

12  00 

2,124,000 

1919 

178,000 

1.04 

185,000 

Tons 

12  00 

2.220.000 

Potatoes 

...1925 

42,000 

155.00 

6.510,000 

Bushels 

2  00 

13.020,000 

1924 

46,000 

160.00 

7.360.000 

Bushels 

0  90 

6,624,000 

1923 

52.000 

150.00 

7,800,000 

Bushels 

1   12 

8,736,000 

1922 

76.000 

130.00 

9,880,000 

Bushels 

0  72 

7,114,000 

1921 

74,000 

140.00 

10,360,000 

Bushels 

1  30 

13,468.000 

1920 

70.000 

140.00 

9.800.000 

Bushels 

1  50 

14,700.000 

1919 

66.000 

130.00 

S.5SO,000 

Bushels 

1  71 

14.672.000 
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Table  \1.— Acreage,  Production  and  Value  of  Specified  Field  Crops,  1919-19S5. — Continued. 


Production 

Farm  value,  December  1 

Crop 

.\creage 

Per  acre 

Total 

Unit 

Per  unit 

Total 

Sweet  potatoes 

___1925 

9,000 

123.00 

1,107,000 

Bushels 

1  70 

1,882,000 

1924 

6,000 

113.00 

678,000 

Bushels 

2  18 

1,478,000 

1923 

6,000 

115.00 

690,000 

Bushels 

1  65 

1,139,000 

1922 

S,000 

110.00 

880,000 

Bushels 

0  67 

590,000 

1921 

8,000 

120.00 

960,000 

Bushels 

1  25 

1,200,000 

1920 

8,000 

127.00 

1,016,000 

Bushels 

1  60 

1,626,000 

1919 

8,000 

130.00 

1,040,000 

Bushels 

1  79 

1,862,000 

Onions 

...1925 

7,200 

303.00 

2,183,000 

Bushels 

1  22 

2,668,000 

1924 

6,190 

291.00 

1,801,000 

Bushels 

0  99 

1,783,000 

1923 

8,350 

300.00 

2,.501,000 

Bushels 

1   15 

2,884,000 

1922 

9,670 

271.00 

2,624,000 

Bushels 

0  82 

2,146,000 

1921 

9,900 

229.00 

2,268,000 

Bushels 

1  37 

3,116,000 

1920 

11,780 

317.00 

3,739,000 

Bushels 

0  77 

2,882,000 

1919 

7,750 

368.00 

2,852,000 

Bushels 

1  70 

4,854,000 

Sugar  beets 

._.1925 

78,000 

6.28 

4,901,000 

Tons 

*7  50 

3,675,000 

1924 

84,000 

9.32 

783,000 

Tons 

9  35 

7,321,000 

1923 

61,000 

9.59 

585,000 

Tons 

13  57 

7,938,000 

1922 

57,000 

7.40 

422,000 

Tons 

10   14 

4,279,000 

1921 

121,000 

8.67 

1,049,000 

Tons 

7  51 

7,878,000 

1920 

123,000 

8.74 

1,075,000 

Tons 

13  13 

14,115,000 

1919 

107,000 

7.61 

814,000 

Tons 

14  17 

11,534,000 

Hops 

___192S 

5,000 

1600.00 

8,000,000 

Pounds 

0  20 

1,600,000 

1924 

6,000 

1600.00 

9,600,000 

Pounds 

0  11 

1,056,000 

1923 

5,000 

1480.00 

7,400,000 

Pounds 

0  18 

1,332,000 

1922 

9,000 

1640.00 

14,760,000 

Pounds 

0  08 

1,181,000 

1921 

12,000 

1250.00 

15,000,000 

Pounds 

0  25 

3.750,000 

1920 

12,000 

1575.00 

18,900,000 

Pounds 

0  35 

6,615,000 

1919 

9,000 

15.50.00 

13,950,000 

Pounds 

0  77 

10,742,000 

**Cotton  (lint) 

...1925 

172,000 

340.00 

68,473,000 

Pounds 

0  22 

12,864,000 

1924 

129,000 

287.00 

37,035,000 

Pounds 

0  24 

8,888,000 

1923 

83,000 

313.00 

25,990,000 

Pounds 

0  32 

8,317,000 

1922 

67,000 

150.00 

10,083,000 

Pounds 

0  26 

2,622.000 

1921 

55,000 

226.00 

12.426,000 

Pounds 

0  18 

2,237,000 

1920 

150,000 

212.00 

31.874,000 

Pounds 

0  18 

5,737,000 

1919 

85,000 

262.00 

22,274,000 

Pounds 

0  43 

9,578,000 

"Cotton  seed 

.__1925 

.58,500 

Tons 

29  50 

1,726,000 

1924 

37,000 

Tons 

29  00 

1,073,000 

1923 
1922 
1921 
1920 
1919 

._.1925 

26,000 
10,000 
12,000 
32,000 
22,000 

3,5.52,000 

Tons 
Tons 
Tons 
Tons 
Tons 

Pounds 

38  00 
28  00 
13  00 
17  00 
65  00 

0  19 

988,000 

280,000 

156,000 

544.000 

1,430,000 

-\lfalfa  seed 

xI6,000 

222.00 

675,000 

1924 

xl3,500 

252.00 

3,402.000 

Pounds 

0  17 

578,000 

1923 

xl  1,000 

204.00 

2,244,000 

Pounds 

0  16 

359,000 

♦Subject  to  revision  as  final  price  to  grower  not  fully  determined  at  this  date 
♦♦Cotton  data  in  this  table  relate  only  to  that  grown  within  the  state, 
xineluded  in  All  Tame  Hay  acreage. 


Table  VII.— Estimated  Acreage  Wheat,  Barley  and  Oats  in  California.  1923-1925. 

1923 

1924 

1925 

Wheat- 

S64.000 
748,000 
85.000 
31,000 
484.700 

1,669,000 
1.095,000 

544,000 
30.000 

793,700 

407,000 
162,000 
242,000 
3,000 
84,200 

782,000 
377.000 
171.000 
234.000 
169.700 

1,229.000 
698,000 
379.000 
152.000 
356,800 

449,000 
86,000 

355,000 
8,000 
28,600 

603.000 

99.000 

102.000 

343.700 

Barley— 

1.435.000 

1.040.000 

334.000 

61.000 

773.800 

Oats— 

400.000 

241.000 

8.000 

83.100 
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In  Table  VIII  are  given  estimates  of  wheat  relating  to  acreage,  pro- 
duction and  farm  price  for  California  and  the  jjroduction  for  the  United 
States  and  the  world  for  years  1869  to  1925  inclusive.  In  Table  IX  are 
given  the  same  data  relating  to  barley. 


Table  Vlll.— Wheat  Production,  Cali/oi 


United  States  and  World,  1869  to  10£5. 


Yield 
per 


Farm 
price, 
cents 
per 
bushel 


Estimated 

world 
production, 
1,000  bushels 


,098,901 
746.052 
,62.3,363 
,098,360 
,592,889 
,150.000 
,163,636 
,307,692 
,315,789 
,470,000 
,500,000 
,117,350 
,367,200 
,767,000 
,794,000 
,360,000 
,822.400 
,104,640 
.766.235 
.351.300 
.291.820 
.426,730- 
.815,007 
.012,057 
.620.490 
.688,204 
.084,446 
.088,849 
.239,402 
.343.341 
.393,185 
.771.226 
.672.547 
.052.679 
,868,410 
,618,043 
,886,238 
,572,144 
,368,000 
800,000 
426,000 
550,000 
480,000 
370,000 
300,000 
400,000 
440,000 
350,000 
375,000 
506,000 
,087,000 
714,000 
5.57,000 
712,000 
748,000 
377,000 
603,000 


IS. 

19.0 

11.0 

12.2 

13.5 

13.2 

11.0 

13.0 

9.5 
17.0 
14.0 
16.0 
12.0 
13.0 
13.0 
13.2 

9,4 
11.6 
11.0 
12.1 
13.3 
12.0 
13.0 
13.0 
13.3 
11.3 
13.0 
14.6 
10.0 

9.1 
14.1 
10.3 
13.0 
10.9 
11.2 
10.8 

9.3 
17.1 
15.0 
14.6 
12.5 
18.0 
18.0 
17.0 
14.0 
17.0 
16.0 
16.0 
19.8 
15.0 
15.5 
14.0 
15.0 
21.5 
21.6 
15.0 
19.0 


20,000,000 
14,175,000 
16,757,000 
25,600,000 
21,504,000 
28,380,000 
23,800,000 
30,000,000 
22,000,000 
41,990,000 
35,000,000 
33,877,600 
31,406,000 
36,046,600 
36,322,000 
44,320,000 
26,592,000 
36,165,000 
30,429,000 
28,451,000 
43,781,000 
29,121,000 
36,595,000 
39,157,000 
34,.852,5I7 
30,376,705 
40,097,798 
45,097,195 
32,394,020 
12,224,403 
33,743,908 
28,543,628 
34,743,111 
22,374,201 
20,926,192 
17,474,864 
17.542,013 
26,883,662 
20,520,000 
11,680,000 
5,341,000 
9,900,000 
8,640,000 
6,290,000 
4,200.000 
6,800,000 
7,040,000 
5,600,000 
7,425.000 
7,590,000 
16,848,000 
9,996,000 
8,355,000 
15,308,000 
16,157,000 
5,655,000 
11,457,000 


152 
200 
216 
204 


763, 
891, 
1,025, 
636, 
636, 
921, 
967. 
833. 
814. 
867. 
797, 
862, 
669, 


2,515,616 
2,440,445 
2,468,629 
2,233,593 
3,012,350 
2,773,061 
2,633,405 
2,900,167 
3,117,721 
3,272,810 
3,144,436 
3,309,345 
3,493,206 
3,189,191 
3,171,263 
3,625,128 
3,575.891 
3,570,369 
3,857,488 
4,087,654 
3,625,388 
4,166,259 
3,288,291 
3,133,838 
3,147,677 
2,997,051 
3,033,438 
3,258,089 
3,348,099 
3,742,541 
♦3,098,000 


♦Exclusive  of  Russia. 
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Table  IX.— Barley  Production.  California,  United  StaUs  and  World,  1869  to  19iS. 


California 

United 

States 

production, 

1.000  bushels 

Year 

Acreage 
harvested 

Yield 
per 

bushels 

Production, 
bushels 

Farm 
price, 
cents 
per 
bushel 

Estimated 

world 
production, 
1,000  bushels 

348.016 

274.275 

364.350 

603,196 

385,433 

551,550 

502,777 

536,363 

487,500 

650,000 

630,500 

520,150 

537,000 

558,480 

625,498 

688.048 

701.809 

722.450 

794.695 

786.748 

815.995 

677.276 

812.731 

845.240 

760.716 

737.895 

937.127 

918.384 

881.649 

872.833 

855.376 

889,591 

1,089,785 

1,144,274 

1.201.488 

1.237.533 

1.237.533 

1.425.000 

I.OIO.OOO 

1.082.000 

1.195.000 

1,500,000 

1.450,000 

1,392,000 

1, -275,000 

1,402,000 

1,360,000 

1,190,000 

1,350.000 

1,320.000 

987,000 

1,250.000 

1.188,000 

1,129,000 

1,095,000 

698,000 

1,040,000 

35.3 
26.9 
20.0 
12.2 
26.5 
20.0 
18.0 
22.0 
16.0 
23.0 
23.0 
28.3 
18.9 
16.4 
16.2 
23.6 
18,1 
22.2 
20.5 
20.0 
21.5 
22.3 
23.7 
24.0 
22.5 
15.2 
20.3 
21.6 
23.0 
10.5 
26.0 
16.7 
26.0 
26.0 
25.7 
22.7 
21.5 
27.2 
28.9 
23.5 
22.1 
31.0 
28.0 
30.0 
26.0 
30.0 
29.0 
28.0 
29.0 
26.0 
27.0 
23.0 
25.0 
30.5 
30.2 
21.3 
31.0 

12,285,000 
7,378,000 
7,287.000 
7,359.000 
10.213.991 
11.031.000 
9,050.000 
11.800.000 
7,800.000 
14,950,000 
14,501,500 
14,720,245 
10,146.000 
9.131.400 
10.135.8M 
16.217.000 
12,703,000 
16,038,000 
16,291,000 
15,735,000 
17.548,386 
15,103,255 
19,261,725 
20.285.760 
17.116.110 
11.216.004 
19.023.678 
19.837.094 
20.277.927 
9.164.746 
22.239.776 
14,856.170 
28.334.410 
29,751,124 
30,878.242 
28,091,999 
26,606.960 
38.760.000 
30,056.000 
25.427.000 
26.442.000 
46.500.000 
40.600.000 
41.760.000 
33.150.000 
42.060.000 
39.440.000 
33.320,000 
39,150,000 
34,320,000 
26,649,000 
28,750,000 
29,700,000 
34,435.000 
33.069.000 
14.867.000 
32,240.000 

65 
98 
108 
85 
So 
78 
91 
69 
90 
65 
56 
61 

67 
63 
52 
79 
65 
52 
58 
45 

61 

47 
42 
45 
40 
48 
54 
65 
50 
43 
41 
63 
61 
60 
59 
54 
78 
74 
74 
55 
85 
70 
68 
59 
62 
95 
120 
115 
141 
100 
56 
63 
70 
116 
75 

28,652 
26,295 
26.718 
26,846 
32.044 
32.552 
36.909 
38.710 
35.638 
42.246 
48.721 
45.165 
41.161 
48.954 
50,136 
61,203 
58,360 
59.428 
56.812 
63.884 
78.213 
73.017 
96.589 
92.037 
83.700 
78.051 
114.732 
99.394 
103.279 
99.922 
116.552 
96.041 
121.784 
149.389 
146.864 
162.105 
170.089 
192.270 
170.008 
184.857 
187.973 
173.832 
160.240 
223.824 
178.189 
194.953 
228.851 
182.309 
211.759 
256.225 
147.608 
189.332 
154.946 
182.068 
197.691 
178.322 
218.002 

1870 

1872 

1874 

1877 

1879 

1881 

1883 

1885 

1892 

1891.     .. 

1,209,725 

1895 

1,125,471 

1896       

1,127,085 

1897. ._     

1,045,892 

1898 

1,327,512 

1899 

1,143,901 

1900 

1.168,630 

1901 

1,222,624 

1902 

1,365,344 

1903 

1,356,104 

1904 _   - 

1.313.769 

1905       

1.313.903 

1906 

1.456.706 

1907 

1.43S.416 

1908 

1.434.561 

1909 

1.648.697 

1910 

1.518.917 

1911 

1.541.983 

1912 

1.619.575 

1913 

1.778.842 

1914       

1.557.233 

1915 

1.585.154 

1916               -   -   - 

1.514.614 

1917 .--     - 

1.434.642 

1918 

1. 488.567 

1919.. 

1.136.303 

1920 

1.244.526 

1921 

1.276,713 

1922 

1,348,202 

1923 

1,470,718 

1924 

1925 

*l,207,0OO 

•Exclusive  of  Russia. 

Rice — Sacramento  Valley  continues  to  produce  more  than  95  per  cent 
of  the  total  rice  grown  in  the  state.  Late  spring  rains  somewhat  delayed 
rice  planting  in  1925.  The  hot  weather  which  occurred  in  June  and  July 
was  very  favorable  for  the  crop  and  irrigation  water  was  ample  throughout 
the  year.  Cool  nights  in  late  August  and  September  retarded  develop- 
ment although  nearly  all  rice  was  mature  and  harvested  before  autumn 
rains  occurred. 
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In  Table  X  are  shown  rice  acreage,  production  and  farm  price  for  Cali- 
fornia and  other  inrportant  rice  producing  states  and  the  United  States  for 
years  1912  to  1925  inclusive. 


Table  X.— 

'iice  Produdioti  in  . 

Principal 

SkUes  and  United  Slates.  1912-lOBS. 

Item  and  year 

South 
Carolina 

Georgia 

Florida 

Miss- 
issippi 

Louisi- 

Texas 

Arkansas 

Cali- 
fornia 

United 
States 

Acreage 

harvested — 

1912 

8,000 

900 

600 

2.200 

352,600 

265,600 

90,800 

1,400 

722,800 

1913 

4.900 

500 

400 

1.500 

403.500 

303,000 

104,700 

6.100 

827,100 

1914 

6,900 

1,100 

400 

1,000 

336,500 

239,700 

92,580 

15,000 

693.530 

1915 

3,700 

900 

500 

1,800 

401,000 

260,000 

100.000 

34.00U 

1916 

3,500 

800 

700 

1,900 

443.300 

235,000 

125.000 

.'|S,(II}( 

sr.'i.ono 

1917 

3,000 

900 

800 

2,100 

500.000 

238,000 

152,000 

>.  ;,( II  )i 

'1^1 1  MIX) 

1918 

4,500 

1,200 

1.200 

3,000 

580,000 

245,000 

170,000 

1  1  J.I  II  n 

1919 

7,000 

4,000 

2.000 

3,000 

527,000 

217,000 

147,000 

1  ', ",  I II  It 

1 ,111..;  iioi) 

1920 

7,000 

4,000 

3.000 

3,000 

700.000 

281,000 

175,000 

ll.J.I  111! 

1 ,.;.;-,, Ill  II) 

1921 

7,000 

3,000 

4.000 

1,000 

4S0.000 

166,000 

125,000 

l.;.'.,(ii)i 

'ijl.iiiii) 

1922 

8.000 

3,000 

3,000 

1,000 

555.000 

191,000 

154,000 

1  III. Ill )( 

i,ii:i:,,iiiii) 

1923 

8.000 

3,000 

2,000 

1,000 

495.000 

145,000 

135,000 

lllli, 110(1 

S'.l.'i.OOl) 

1924 

5.000 

3,000 

1,000 

440.000 

146,000 

164,000 

90.000 

849.000 

1925 

5.000 

3,000 

1,000 

450,000 

168,000 

174.000 

103.000 

904,000 

Yield  per  acre. 

bushels — 

1912 

25.0 

30.0 

25.0 

35. 0 

33.5 

35.5 

37.5 

50.0 

34.7 

1913 

30.0 

32.0 

25.0 

28.0 

29.0 

32.0 

36.0 

48.0 

31.1 

1914 

26.0 

28.0 

25.0 

30.0 

32.1 

33.8 

39.8 

53.3 

34.1 

1915 

24.3 

29.3 

25.0 

25.0 

34.2 

30.5 

48.4 

66.7 

36.1 

1916 

14.0 

20.0 

25.0 

28.0 

46.0 

45.0 

50.5 

59.0 

47.0 

1917 

25.0 

30.0 

26.0 

30.0 

31.0 

30.0 

41.0 

68.0 

35.4 

1918 

23.0 

26.0 

24.0 

23.0 

28.8 

32.0 

37.9 

65.5 

34.5 

1919 

24.0 

24.0 

26.0 

29.0 

35.2 

32.0 

46.0 

60.0 

39.5 

1920 

25.0 

26.0 

24.0 

31.0 

36.0 

34.0 

49.0 

51.0 

.39.0 

1921 

25.0 

26.0 

22.0 

20.0 

36.0 

36.1 

53.5 

54.0 

40.8 

1922 

26.0 

24.1 

25.0 

19.0 

36.0 

31.2 

48.0 

65.0 

39.2 

1923 

25.0 

22.7 

23.0 

18.0 

33.5 

40.0 

39.5 

53.5 

37.7 

1924 

14.0 

17.0 

10.0 

34.6 

44.7 

42.7 

48.5 

39.2 

1925 

16.0 

17.0 

18.0 

33.3 

36.0 

46.2 

46.0 

37.6 

Production, 

bushels   (in 

thousands)  — 

1912 

200 

27 

15 

77 

11.812 

9.429 

3,405 

70 

25,054 

1913 

147 

16 

10 

42 

11.760 

9,696 

3.769 

293 

25,744 

1914 

179 

31 

10 

30 

10.802 

8,102 

3,685 

800 

23,649 

1915 

90 

26 

12 

45 

13,714 

7,930 

4,840 

2.268 

28.947 

I9I6 

49 

16 

18 

53 

20,392 

10,575 

6,312 

3.422 

40.861 

1917 

75 

27 

21 

63 

15,500 

7.140 

6,232 

5,644 

34,739 

1918 

104 

31 

29 

69 

16,704 

7.840 

6.443 

7,336 

38,606 

1919 

168 

96 

52 

87 

18,550 

6,944 

6.762 

9,300 

41,985 

1920 

175 

104 

72 

93 

25,200 

9,554 

8.575 

8,262 

52,035 

1921 

175 

78 

88 

20 

17.280 

5.993 

6.6S8 

7,290 

37,612 

1922 

208 

72 

75 

19 

19,980 

5.959 

7,392 

7,700 

41,405 

1923 

200 

68 

46 

18 

16,582 

5.800 

5,332 

5.671 

33,717 

1924 

70 

51 

10 

15.224 

6,526 

7,003 

4.365 

33,249 

1925 

SO 

51 

18 

14,985 

6,048 

8,039 

4,738 

33,959 

Farm  price 

(cents  per 

bushel). 1912 

93 

90 

90 

90 

93 

94 

94 

91 

93.5 

1913 

90 

83 

60 

70 

84 

86 

90 

100 

85.8 

1914 

92 

89 

70 

85 

93 

92 

90 

100 

92.4 

1915 

90 

88 

75 

88 

90 

89 

95 

90 

90.6 

1916 

90 

87 

75 

80 

90 

86 

96 

78 

88.9 

1917 

195 

195 

195 

190 

190 

200 

190 

175 

189.6 

1918 

195 

175 

140 

150 

195 

197 

180 

190 

191.8 

1919 

300 

275 

263 

190 

271 

280 

240 

267 

266.6 

1920 

290 

225 

175 

200 

110 

125 

131 

121 

119.1 

1921 

97 

92 

97 

118 

86 

101 

92 

115 

95.2 

1922 

lis 

117 

130 

110 

89 

90 

88 

110 

93.1 

1923 

120 

132 

135 

115 

107 

115 

112 

112 

110.2 

1924 

140 

140 

1.36 

136 

125 

138 

166 

138.2 

1925 

125 

145 

110 

153 

149 

150 

170 

153.9 

290 
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Grain  Sorghum — Good  yields  were  secured  from  grain  sorghiim  in  1925. 
The  average  >-ield  per  acre  of  34  bushels  was  3.5  bxishels  greater  than  in 
1924  and  4.0  bushels  above  the  past  seven  year  average.  There  are  shown 
in  Table  XI  acreage,  production  and  farm  price  of  grain  sorghum  in  the 
principal  producing  states,  including  California  and  the  United  States. 


Table  XI. — Gram  Sorgh 

um  in  Principal  States  and  V 

nited  Stales,  191&-192S. 

Item  and  year 

Xe- 

braska 

Kansas 

Texas 

Okla- 
homa 

Colo- 
rado 

Xew 
Mexico 

Aii- 

CaK- 
fornia 

United 
States 

Acreage 

harvested  (in 

thousands) — 

1916 

1.332 

1,200 

1,114 

70 

ISO 

48 

3.944 

1917 

2.126 

1,284 

1,400 

88 

195 

60 

5.153 

191S 

2.139 

1,605 

1,800 

92 

166 

58 

176' 

6.036 

1919 

20' 

977 

2,100 

1,280 

283 

158 

34 

168 

5.060 

1920 

17 

1,194 

1,906 

1,350 

282 

156 

24 

150 

5.120 

1921 

15 

858 

1,950 

1,240 

237 

134 

40 

140 

4.635 

1922 

19 

1.039 

1,970 

1,450 

247 

158 

30 

130 

5.064 

1923 

26 

1,598 

1,891 

1,523 

360 

205 

35 

135 

5.792 

192* 

25 

1.144 

1.300 

975 

50 

135 

30 

84 

3.813 

1925 

20 

1,100 

1,625 

1,053 

50 

90 

30 

88 

4.130 

Vield  per  acre. 

busheJs.1916 

10.0 

22.0 

7.0 

10.0 

22.0 

35.0 

13.7 

1917 

8.2 

11.5 

16.0 

15.0 

18.0 

33.0 

11.9 

191S 

9.4 

15.0 

10.0 

19.0 

18.0 

28.0 

""'2677' 

12.1 

1919 

'""1976" 

17.2 

33.0 

23.0 

16.7 

25.0 

30.0 

25.5 

25.8 

1920 

21.0 

22.3 

32.0 

26.0 

17.0 

24.6 

26.0 

27.0 

26.8 

1921 

22.0 

21.4 

29.0 

21.0 

14.0 

25.0 

30.0 

31.0 

34.6 

1922 

IS.O 

19.5 

20.0 

13.5 

15.0 

U.O 

30.0 

32.0 

17.9 

1923 

25.6 

17.7 

22.0 

12.0 

20.0 

18.0 

34.0 

33.0 

18.3 

1924 

18.0 

21.4 

22.0 

20.0 

9.0 

20.0 

20.0 

30.5 

21.1 

1925 

15.0 

16.9 

19.0 

13.5 

12.0 

20.0 

22.0 

34.0 

17.2 

Production. 

bushels    (in 

thousands) 

1916 

13,320 

26.400 

7,798 

700 

3,960 

1.680 

53,S5S 

1917 

17.433 

14,766 

22,400 

1,320 

3.510 

1.980 

61,409 

191S 

20.107 

24.075 

18,000 

1,748 

2.988 

1.624 

"4.699' 

73,241 

1919 

3S0' 

16.S04 

69.300 

29,440 

4,726 

3.950 

1.020 

4,284 

130.734 

1920 

357 

26.626 

60,992 

35.100 

4,794 

3.S3S 

624 

4,050 

137.408 

1921 

330 

1S.361 

56.550 

26.040 

3.318 

3.350 

1.200 

4,340 

113,990 

1922 

342 

20,260 

39,400 

19.575 

3.705 

1.738 

900 

4,160 

90,524 

1923 

666 

28,285 

41,602 

18,276 

7.200 

3,690 

1.190 

4,455 

105,835 

1924 

450 

24,482 

28,600 

19.500 

4o0 

2.700 

600 

2,562 

80.443 

1925 

300 

18,590 

30,875 

14,216 

600 

1,800 

660 

2.992 

71,050 

Farm  price 

(cents  per 

bushel). 1916 

100 

110 

100 

95 

110 

110 

105.9 

1917 

155 

195 

140 

180 

180 

ISO 

161.9 

191S 

150 

150 

150 

146 

150 

170 

lis" 

150.0 

1919 

iso" 

150 

110 

150 

120 

130 

150 

154 

127.4 

1920 

100 

69 

121 

60 

84 

99 

99 

105 

92.9 

1921 

40 

34 

41 

30 

52 

40 

60 

70 

39.1 

1922 

74 

74 

100 

SO 

70 

80 

SO 

100 

87.8 

1923 

88 

82 

105 

92 

90 

90 

100 

100 

94.0 

1924 

91 

SO 

87 

77 

90 

100 

130 

135 

85.2 

1925 

.o 

71 

76 

75 

71 

65 

66 

107 

75.7 
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Beans — Due  to  the  drought  of  1924  the  California  total  bean  crop  was 
then  the  smallest  since  statistical  records  of  bean  production  have  been 
prepared  in  California.  The  1925  crop  was  far  more  satisfactory,  a  total 
of  4,570,000  bushels  being  harvested  from  240,000  acres.  The  average 
yield  per  acre  of  19  bushels  exceeded  the  1924  yield  by  5.5  bushels  and  the 
past  ten  year  average  by  4.4  bushels. 

Table  XII  shows  the  estimated  acreage  and  the  production  in  100-pound 
bags,  segregated  by  varieties,  of  all  California  beans  from  1920  to  1925, 
inclusive.  Similar  production  information  by  varieties  is  presented  in 
Table  XIII  for  all  important  bean  states  and  the  United  States  for 
1924  and  1925. 


Table  XH. — Estimaled  Bean  Production  by  Varietiea,  in  100-pound  Bags,  1920-19S6. 


Limas 

Small  whites 

Large  whites 

Pinks 

Blackeyes 

Red  kidneys 

Cranberries 

Mexican  reds 

Bayos 

Miscellaneous 

Total  produeti 

Harvested  acreage. 


1.100,000 
160,000 
33,000 
200,000 
190,000 
32,000 
25,000 
30,000 
15,000 
15,000 


825,000 
120,000 
50,000 
525,000 
380.000 
50.000 
40,000 
120.000 
45,000 
21,000 


1.508,000 
325,000 
105,000 
650.000 
250,000 
60,000 
75,000 
75,000 
25,000 
27,000 


1.070,000 
.380,000 
95,000 
675,000 
250,000 
40,000 
88.000 
80,000 
35,000 
28,000 


700,000 
85,000 
36,000 
220,000 
180,000 
21,000 
58,000 
61,000 
17,000 
22,000 


1,800,000 


3,100,000 


2,741,000 


1,047,000 
225,000 
30,000 
576,000 
493,000 
24,000 
51,000 
174,000 
15.000 
30,000 


2.667,000 
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Table  XIII. — Bean  Production  by  Varieti€s  in  Leading  Bean  States  in  Thousands  of  BttsheU, 
19S4  and  19S3. 


Maine 

-  Vermont 

New  York 

Michigan 

Wisconsin 

1924 

1925 

1924 

1925 

1924 

1925 

1924 

1925 

1924 

1925 

Small  and  medium  white 

19 

4 
46 
10 
13 

IS 
3 
4" 
11 
15 

60 

44 

564 
>2S2 
242 
121 
725 

42S 
'356 
143 
S6 
356 

5,416 
257 

6.797 
331 

76 
4 

112 
16 

Yellow  eve 

645 

995 

Pinl- 

16 

IS 

• 

81 

57 

129 

166 

5 

4 

108 

112 

■  60 

44 

2,015 

1.426 

6,447 

8,289 

85 

132 

Minnesota 

Montana 

Idaho 

Wyoming 

Colorado 

\  ariety 

1921 

1925 

1924 

1925 

1924 

1925 

1924 

1925 

1924 

1925 

100 

104 

1388 

=440 

=951 

1.331 

«82 

nil 

Yellow  eve 

15 

Pinto 

10 

933 

2,128 

Bavo 

20 

60 

317 

238 

ii 

29 

i9 

112 

100 

104 

408 

500 

1,268 

1,584 

96 

150 

952 

2,240 

Xew  Mexico 

Arizona 

California 

Total  13  states 

\  ariety 

1924 

1925 

1924 

1925 

1924 

1925 

1921 

1925 

142 
60 

375 
50 

6.377 
2.028 

288 

131 

1.418 

97 

102 
1,752 

408 
1,250 

300 
28 

677 

7,878 

2,638 

190 

97 

35 
97 
102 

40 

85 
290 

1,406 

85 

305 

818 
17 

375 

S 

1 

1 
34 

2,514 

Pink 

366 
1.250 

300 
28 
37 

960 
1.S70 

825 
25 
50 

1.002 

1.870 

825 

25 

35 

16 

4 

5 

755 

870 

399 

30 

40 

2,417 

14.570 

14,856 

>  19.590 

J  White  I 

-  Great  Northern. 

*  Revised. 

^Includes  baby  Umas. 
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f/o?/— statistical  information  relative  to  the  California  hay  crojis  slunvn 
by  types  for  the  past  two  years  is  recorded  in  Table  XIV.  Most  of  the 
alfalfa  in  California  is  grown  by  irrigation  and  had  an  ample  water  supply 
in  1925  which  accounts  for  the  very  good  average  yield  per  acre.  A  con- 
spicuous decrease  in  the  acreage  of  grain  hay  harvested  in  1925  will  be 
noted.  This  condition  generally  prevails  when  the  average  yield  per  acre 
is  high.  Conditions  throughout  the  year  were  excellent  for  hay  produc- 
tion with  the  exception  of  the  rainy  period  in  May  when  the  quality  of 
hay  that  was  then  in  the  swath  and  shock  was  damaged.  In  some  areas 
considerable  hay  was  completely  ruined  at  that  time.  Estimates  in 
this  report  relative  to  grain  hay  are  separate  and  exclusive  of  all  acreage 
and  production  data  relating  to  wheat,  barley  or  oats  for  grain.  Table  XV 
includes  estimates  of  acreage  and  production  of  alfalfa  alone  and  for  all 
tame  hays  including  alfalfa  for  all  states  and  the  United  States  for  1924 
and  1925. 


Table   X1\ .—Estimaled  Acreage  a 

id  Productio 

n  of  Calif 

rnia  Hay  by  Types. 

Type 

Acreage 

Yield  per  acre 
in  tons 

Production — in  tons 

1924 

1925 

1924 

1925 

1924 

1925 

Alfalfa 

964,000 
905,000 
9,000 
5,000 
21,000 
86,000 

971,000 
694,000 
9,000 
5,000 
21,000 
80,000 

3.75 
.90 
1.56 
1.20 
1.29 
1.95 

4.20 
1.60 
1.67 
1.60 
1.71 
2.09 

3,615,000 

815,000 

14,000 

6,000 

27,000 

168,000 

4,078,000 

1,110,000 

15,000 

Mixed — clo 
Millet,  Sud 

ver  and  timothy 

an  grass,  etc 

36,000 
167,000 

Total- 
Wild  hay 

-all  tame  hay 

1,990,000 
114,000 

1,780,000 
148,000 

2. 33 

.74 

3.04 
1.40 

4,645,000 
84,000 

5,414,000 
207,000 

all  hay       

2,104,000 

1,928,000 

2.25 

2.92 

4,729,000 

5,621,000 
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-Tame  Bay — Acreage  and  Producii&n  by  States  in  19S4  and  19S5. 


.Ufalla 

1 

Total  tame  hay  (including  alfalfa) 

Geographical  diviaon 
and  state 

Acreage 
(1,000  acres) 

Production 
(1,000  tons) 

Acreage 
(1.000  acres) 

Production 
(1,000  tons) 

1924 

1923 

1924 

1925 

1924 

1923 

1924 

1925 

.Vrif  England. 

Maine              

1 
1 
4 
1 

1 
1 
3 

1 

3 
3 
11 
3 

3 
3 
13 
3 

1,249 
461 
917 
457 
47 
352 

4.953 

265 

3.087 

85 
426 
1,030 
791 
775 
355 
763 
88 

3.331 
2.375 
3.725 
3,050 
3,317 

2,299 
3.362 
3.468 
926 
1,102 
1.963 
1,570 

1.120 

1.377 

616 

361 

264 
828 
531 
588 

1.206 
646 

1.263 
174 
158 
537 
207 

1.073 

970 

933 

1,990 

1.249 
461 
920 
457 
47 
353 

4,871 

265 

3,069 

82 
418 
1,003 
785 
789 
246 
568 
78 

3,021 
2.236 
3.503 
3.006 
3.362 

2,359 
3,152 
3.399 
896 
1,153 
1,672 
1,714 

l.OOS 

1,296 

391 

393 

242 
804 
487 
559 

1,232 
663 

1,245 
171 
160 
568 
216 

1.032 

913 

900 

1,780 

1,392 
512 

1,380 
386 
62 
441 

7.199 

484 

4.978 

128 

738 

1,404 

1,205 

745 

166 

392 

69 

5,303 
3,504 
5,548 
4,758 
6.3S3 

3.897 
5.970 
4.829 
1.450 
1.819 
4,382 
3.398 

1,387 

1.435 

445 

340 

192 
967 
845 
645 

2.087 

1.166 

2.660 

396 

583 

1.085 

363 

2.329 

1.800 
1,394 
4,645 

1,307 

New  Hampshire 

363 
1,440 

Massachusetts 

610 
63 

2 

198 
23 
77 

2 
19 
36 
8 
5 
3 
3 

2 

208 
23 
73 

2 
19 
40 
8 
5 
3 
4 

6 

513 
63 
177 

47 
79 
20 
14 
5 
3 

6 

537 
l?l 

5 
46 
61 
16 
3 
2 
2 

451 

Middle  Atlantit:. 

6,730 

New  Jersey 

Pennsylvania 

South  Atlantic. 

411 
4,274 

112 

570 

768 

West  ^I^ginia 

Nonh  Carolina 

South  Carolina 

950 
529 
62 
187 

54 

East  Sorth  CentnU. 

152 

lis 

225 
350 
287 

221 
288 
189 
116 
711 
1,358 
981 

34 
15 
15 
18 

12 
60 
340 
45 

598 
400 
873 
116 
125 
467 
143 
731 

280 
236 
964 

161 
207 
248 
392 
310 

330 
279 
189 
117 
754 
1,300 
990 

49 
15 
14 
18 

10 
71 
204 
43 

604 
400 
870 
116 
128 
495 
152 
709 

273 
226 
971 

380 
264 
641 
822 
804 

397 

878 

472 

232 

1.280 

3,259 

2,374 

119 
30 
22 
22 

15 
111 
432 

81 

1.202 
800 

2.008 
313 
538 
999 
299 

1,828 

780 

390 

3.615 

370 
441 
643 
SO* 

822 

908 

684 

463 

263 

1.07S 

3,016 

2.257 

110 
22 
17 
28 

16 
128 
306 

77 

1,208 
880 

2.001 
313 
512 

1.732 
347 

2.694 

819 

678 

4.078 

3,284 

In.««iiB 

2,2U 

3,728 

2,971 

5,481 

Wett  Xorth  CentraL 

4,132 

4,236 

3,753 

North  Dakota 

South  Dakota 

1,452 
1,520 
3,635 

3,466 

Eati  South  Central. 

1,151 

1,193 

408 

393 

Writ- South  Central. 

219 

653 

623 

443 

ilountain. 

2.031 

1.283 

2.676 

387 

rt«h 

1.874 

658 

M.hn 

3.383 

Pacific. 

2.057 

1.S63 

5,414 

United  Statet 

10.750 

11,040 

26.763 

28.858 

1    61,451 

39,398 

98,086 

86.474 
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Potatoes — Potatoes  like  many  other  crops  in  California  are  produced  in 
certain  well  defined  areas  and  not  grown  on  nearly  e\-ery  farm  as  is  cus- 
tomary in  many  agricultural  states.  In  1925  it  was  estimated  that  42,000 
acres  were  grown  of  which  14,100  acres  were  of  early  potato  production 
while  27,900  acres  were  harvested  as  late  potatoes.  The  average  yield 
per  acre  of  155  bushels  gave  a  total  proikiction  of  (>.510,000  bushels.  This 
yield  per  acre  was  five  bushels  less  than  the  1924  yield  but  only  exceeded 
by  one  other  year,  namely  1905,  when  165  bushels  per  acre  were  recorded. 
About  58  per  cent  of  the  total  production  in  1925  was  in  the  San  Joaquin 
River  Delta. 

Sweet  Potatoes — While  the  totalcrop  of  sweet  potatoes  in  California  is  not 
large  in  comparison  to  that  of  many  eastern  states,  it  is  distinctly  impor- 
tant in  those  areas  w'here  commercial  production  is  developed.  The  four 
leading  counties  in  order  of  their  importance  in  the  culture  of  this  crop 
are:  Merced,  Stanislaus,  Orange  and  Los  Angeles.  The  1925  crop  was 
satisfactory  both  from  the  standpoint  of  yield  and  price.  Data  relative 
to  California  production  are  shown  in  Table  VI. 

Sugar  Beet)i — The  California  sugar  beet  industry  has  probably  never 
experienced  a  more  disappointing  year  than  in  1925.  There  were  100,000 
acres  of  beets  originally  planted  with  early  conditions  favorable.  A 
considerabh-  smaller  acreage  was  thinned  than  planted  while  only  78,000 
acres  were  harvested.  This  large  abandonment  was  due  mainly  to  injury 
from  leafhoppers  followed  by  the  Ciu'ly  Top  disease.  The  average  yield 
per  acre  was  only  6.29  tons  which  is  the  lightest  yield  recorded  for  many 
years.  However,  excessive  injuries  from  these  causes  have  occurred  from 
time  to  time  since  1899.  Other  production  data  for  recent  years  are 
shown  in  Table  VI.  Estimates  of  acreage  and  production  of  sugar  beets 
are  based  on  the  reports  of  sugar  factories  made  to  the  U.  S.  Department 
of  Agriculture. 

The  beet  sugar  produced  during  recent  years  in  California  has  been  as 
follows:  1925,  87,000  tons;  1924,  131,000  tons;  1923,  100,000  tons;  1922. 
73,000  tons  and  in  1921,  171,000  tons. 

Hops — In  California  only  5000  acres  of  hops  were  worked  compared  to 
6000  acres  in  1924.  This  acreage  is  less  than  half  of  the  average  annual 
acreage  for  the  seven-year  period  prior  to  1922,  the  date  of  the  recent 
large    decline    in    production. 

Table  XVI  shows  the  acreage  and  prfuluction  for  the  past  three  years  in 
the  tliree  important  hop  producing  states. 


Table  XVL — Estimated  Acreage  and  Production 

of  Hops.  192S-1920 

California 

Oregon 

Washington 

5.000 
6.000 
5.000 

1,600 
1.600 
1.4S0 

S.OQO.OOO 
9.600.000 
7,400,000 

13,000 
12,000 
11,350 

1,200 

1.150 

722 

15.600.000 

■    13,800.000 

8,339,000 

2,330 

2,350 

4,270,000 
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Cotton — The  season  of  1925  was  not  the  most  favorable  for  cotton  in 
CaHfornia  although  the  cotton  vaUeys  as  a  whole  experienced  a  gratifj-ing 
year.  Harvested  acreage  increased  33  per  cent  over  the  previous  year 
while  the  total  production  increased  58  per  cent.  The  increase  in  average 
yield  per  acre  was  not  wholly  due  to  increased  yields  in  certain  localities, 
but  may  be  partly  ascribed  to  the  planting  of  greater  acreages  in  normally 
high  producing  areas  with  a  reduction  of  acreage  in  lower  producing  areas. 
The  average  jield  per  acre  for  the  entire  state  was  340  pounds  fiber  which 
was  exceeded  only  by  Arizona  with  an  average  ^-ield  of  350  pounds.  The 
average  yield  for  the  entire  United  States  was  167.2  pounds  per  acre. 

Cotton  made  an  excellent  early  start  in  the  southern  valleys  of  the  state. 
In  the  Sacramento  and  San  Joaquin  valleys  a  cool  spring  delayed  early 
development  on  the  hca%-ier  soils.  Winds  and  slight  frost  damage  during 
the  tliird  week  in  April  necessitated  some  replanting.  Considerable  cot- 
ton was  planted  late. 

Good  growing  weather  prevailed  throughout  the  smimier  except  for 
two  periods  of  exceedingly  high  temperatures  in  late  June  and  July  from 
which  some  heat  damage  resulted.  Cool  nights  during  September 
through  the  two  northern  valleys  tended  to  retard  progress  of  the  crop. 
Climatic  conditions  during  Octoberwere  most  satisfactory  for  development 
and  harvest  although  much  of  the  first  picking  was  delayed  by  a  shortage  of 
labor.  Frost  throughout  the  Sacramento  and  San  Joaquin  valleys 
stopped  the  growth  of  cotton  plants  early  in  November.  Following  this 
frost  and  until  well  into  the  winter  these  valleys  experienced  unusually 
damp  fogg>"  weather  with  the  result  that  much  cotton  did  not  open  prop- 
erly. The  cotton  market  for  low  grades  was  not  attractive,  which  limited 
the  harvest  of  bolly  cotton.  The  crop  in  Imperial  ^' alley  and  Lower  Cal- 
ifornia, Mexico,  was  reduced  by  ravages  of  a  cotton  leaf  worm.  These 
insects  became  very  numerous  during  August  and  September. 

Much  interest  is  e\'idenced  throughout  the  state  relati\e  to  the  expan- 
sion of  cotton  culture.  Tables  XVII  and  XVIII  record  the  acreage  and 
production  for  the  various  counties  or  vallej's  in  which  cotton  was  pro- 
duced during  recent  years  and  should  answer  many  inquiries.  Table  XIX 
shows  the  production  in  California,  United  States  and  the  world  from  1910 
to  1925,  inclusive. 
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Table  XVII 

—Colton 

icreaije  an 

d  Production  in  Califarn 

a  by  Counlics,  19 

23-1025. 

County  or  valley 

Acreage  picked 

Yield  per  acre 
pounds  fiber 

Production-bales 
(500-lbs.  gross) 

1923 

1924 

1925 

1923 

1924 

1925 

1923 

1924 

1925 

3,500 

1,200 
5,400 
11,000 
17,000 
12,000 
17,200 
32,800 

138 

238 
160 
245 
369 
421 
439 
463 

1,008 

Stanislaus  and 
San  Joaquin 

598 

*400 
1,400 
7,600 
6,500 
5,900 
16,000 

**458' 
369 
490 
516 

*305 
325 
364 
399 
437 
532 

'»*Y,437' 

773 

718 

6,261 

*255 
952 
5,787 
5,426 
5,394 
17,807 

1,812 
5,640 
13,127 
10,579 
15,808 
31,780 

Fresno  County 

Kings  Coiiuty - 

Tulare  County 

Kern  County 

** 1,500 

1,000 

700 

5,S00 

All  San  Joa<4uin  Valley 

Ferris  Valley 

Coachella  Valley. -. 
Palo  Verde  Valley. - 

9,000 

400 
4,000 
16,800 

37,800 

800 
5,.500 
18,700 

96,600 

140 
4,200 
19,000 

488 

157 
397 
391 

450 

105 
391 
276 

393 

212 
419 
369 

9,189 

131 
3,.322 
13,743 

35,621 

176 
4,496 
10,797 

79,344 

62 
3,681 
14,672 

All  Riverside  County  _ 

Imperial  Valley, 

California 

Bard  Valley 

21,200 

47,000 
5,800 

25,000 

58,400 
7,800 

23,340 

40,800 
7. 800 

388 

243 
334 

296 

171 

338 

377 

213 
330 

17,196 

23,929 
4,059 

15,469 

20,873 
5,516 

18,415 

18,182 
5,379 

All  Imperial  County. . 

52,800 

66,200 

48,600 

253 

191 

232 

27,988 

26,389 

23,561 

California  total... 

Imperial  Valley   (that 
part  in  Mexico) 

83,000 
150,000 

129,000 
137,000 

172,000 
150.000 

313 

276 

287 
247 

340 

255 

54,373 

86,478 

77,479 
70,667 

122,328 
80,071 

Combined  total. . 

233,000 

266,000 

322,000 

289 

266 

300 

140,851 

148,146 

202,399 

*Mcrced  County  and  norlh. 
**Fresno  County  and  north. 
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Table  X^'UI. — Acreage  and  Production  of  Cotton  in  Caiifomia,  191»-I9SS. 


Item  and  year 

S&o  Jo&Quixi 
VaUey 

RiT-erside 
County. 

Imperial 
County 

Total 
California 

Imperial 

Valley 

(that  part 

in  Mexico) 

Combined 
total 

Acres  picked: 

1919 

5.500 
21,000 
3,500 
2.500 
9.000 
37.800 
96.600 

242 
212 
245 
301 
4SS 
450 
393 

1.332.664 
4.446.356 
S56.09S 
752.836 
4.392.342 
17.026.838 
37,926,624 

2.788 
9.302 
1,791 
1.575 
9.1S9 

19,500 
25,000 
14.000 
16.000 
21.200 
25.000 
23,300 

3S9 
349 
357 
239 
388 
296 
377 

7.593.030 
S.726.S46 
4.999.SS0 

60.000 
104.000 
37.500 
48.500 
52.800 
66.200 
48,600 

222 
ISO 
173 
113 
253 
191 
232 

13.348.628 
IS.701.272 
6..i70n.'«i 

85,000 
150.000 
55.000 
67.000 

100.000 
125.000 
85.000 
i3.'<nnn 

185.000 

1920 

275.000 

1921         

140.000 

1922 

202.000 

1923                     

83.000  i         150.000 
129.000            137.000 

233.000 

1924..     .-      .--     -- 

266.000 

19''5 

*172,000 

262 
212 
226 
130 
313 
287 
*340 

22.274.322 
31.874.474 
12.426.014 
10.082.613 
25.990.152 
37.034.962 
»o8.472.813 

46.599 
66.683 
25.996 
21.093 
54.373 
77,479 
*122,328 

130.000 

238 
303 
280 
205 
276 
247 
255 

25.812.000 
37.S57.600 
23.S10.614 
27.724.000 
41.336.500 
33.778.826 
38.273.980 

54,000 
79.200 
49.813 
58.000 
86.478 
70.667 
80.071 

*322.000 

Average  yield  per  acre, 
pounds  fiber: 
1919               -     

260 

1920 

254 

1921 

259 

19*"..     

187 

1923 

289 

1924           _        

266 

1925 

*300 

Production,  pounds  fiber: 

1919 

1920 

1921                      — -   - 

48,086,322 
69.732,074 
36.236,628 

1922 

3.826.390        S..VB.3S7 

37.806.613 

1923 

1924 

1925.__ 

Production.  oOO-poiuid 
gross  bales: 
1919                   

8.219.688 
7.394.182 
8.802.418 

15,885 
18,257 
10.460 
8.005 
17.196 
15,469 
18,415 

13.378.122 
12.613.942 
11.261.867 

27.926 
39,124 
13.745 
11.513 
27.988 
26,389 
23,561 

67.326.6.52 
70.813.788 
*96.746.793 

100.599 

1920 

145.883 

1921 

75.809 

1922 

79.093 

1923 

140.851 

1924 

1925 

35.621 
79.344 

148.146 
*202.399 

*1925 — 3.500  Acres  of  cotton  were  harvested  in  the  Sacramento  Valley,  with  a  productio 
l.OOS  bales  (500-lb  gross),  which  are  included  in  the  totals  in  the  above  table. 


Table  XIX. — Cotton  Acreage  and  Production— Caiifomia,  United  States  and  World,  1910-192-5. 


Caiifomia 

United  States 

'    .\verage 

Farm  price 

Estimated 
■world    pro- 
duction in 
thousands 

1   Dec.  l(ce] 

.Acreage 

Acreage 

Production 

Acreage 
harvested 

Production 

planted 

harvested 

bales 

Cali- 

United 

000  omitted) 

1910 

9,000 

6.300 

33.418 

32.403 

11.609 

21.915 

13.3 

14.1 

1911 

12.000 

9.800 

36.681 

36.045' 

15.693 

25.336 

7.5 

8.8 

1912 

9.000 

8,500 

34.766 

34.283 

13.703 

25.043 

12.5 

11.9 

1913... 

14.000 

14.600 

37.458 

37.089 

14.136 

26.239 

13.0 

12.2 

1914... 

38.000 

27,126 

37.406 

36.832 

16.133 

28.687 

7.0 

6.8 

1915... 

12.000 

8,741 

32.107 

31.412 

11.192 

20.689 

11.2 

11.3 

1916... 

60.000 

41.235 

36.052 

34.983 

11.430 

19.843 

20.0 

19.6 

1917._ 

78.000 

37.193 

34.925 

33.841 

11.302 

19.675 

28.0 

27.7 

1918 

78.000 

46.90S 

37.207 

36.006 

12.041 

20.613 

30.0 

27.6 

1919 

85,000 

46.599 

33.133 

33.366 

11.421 

21.384 

43.0 

35.6 

1920 

150.000 

66.6S3  1 

37.043 

35.878 

13,440 

20.875 

30.0 

13.9 

1921 

55.000 

23.996  . 

31.678 

30.509 

7.954  i 

13.330 

17.0 

16.2 

1922 

67.000 

21.093 

34.016 

33.036 

9.762  , 

18.900 

26.0 

23.8 

1923 

83.000 

54.373  1 

38.701 

37.123 

10.140  1 

19.300 

32.0 

31.0 

1924... 

129.000 

77.479  i 

42.641 

41.360 

13.628 

24.800 

24.0 

22.6 

1925. _. 

172.000 

122.328 

48.090 

46.053 

16.806 

27.800 

22.0 

18.2 

Alfalfa  Seed — It  is  estimated  that  the  alfalfa  seed  producing  localities 
of  California  harvested  seed  from  16.000  acres  in  1925;  13.500  acres  in 
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1924  and  11,000  acres  in  1923.     Full  data  on  this  crop  are  given  in  Table 
VI. 

Other  Miscellaneous  Crops— In  addition  to  the  crops  listed  in  Tables 
VI,  XX  and  XXII  there  are  numerous  other  minor  crops  that  contribute 
to  the  agricultural  income  of  the  state.  Among  these  may  be  considered 
vegetable  and  flower  seeds,  mustard  seed, sunflower  seed, rye,  broom  corn, 
etc.,  as  well  as  avocados,  dates,  pomegranates,  persimmons,  various  small 
fruits  and  other  miscellaneous  crops.  In  this  report  no  attempt  is  made 
to  give  production  or  value  of  these  crops. 
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FRUIT  CROPS. 

Apples — A  short  crop  of  apples  was  produced  in  1925.  The  Graven- 
stein  crop  was  e.xceptionally  hght.  being  only  about  25  per  cent  of  normal. 
Carlot  shipments  of  all  apples  to  May  1. 1926,  totaled  2382  cars  in  compar- 
ison with  4828  to  the  same  date  last  year;  however,  truck  shipments  during 
the  past  season  were  heaA-ier  than  usual.     The  total  shipments  for  the 

1924  crop  amounted  to  4890  cars.  There  were  5755  tons  of  dried  apples 
produced  in  1925  compared  with  9750  tons  in   1924  and  9500  tons  in 

1923.  • 

Pears — California  produced  181,000  tons  of  pears  in  1925,  which  is 
31,000  tons  above  the  production  of  any  pre^^ous  year.  The  bearing 
acreage  of  pears  has  increased  113  per  cent  since  1919.  There  were  7787 
cars  of  pears  shipped  from  California  during  the  past  season  compared 
with  5787  in  1924  and  7187  in  1923.  The  canners  received  60,937  tons  in 
comparison  with  38.016  tons  the  previous  year  and  31,093  two  years  ago. 
The  tonnage  of  dried  pears  amounted  to  about  3500  tons  in  1925,  3150 
tons  in  1924  and  2000  tons  in  1923. 

Peaches — The  1925  production  of  peaches  was  about  20.000  tons  greater 
than  the  average  production  for  the  past  si.x  years.  Conditions  through- 
out the  season  were  quite  favorable,  although  some  fruit  approaching 
maturity  was  injured  by  the  exceedingly  high  temperatures  experienced 
during  July. 

Out-of-state  sliipments  amounteil  to  2960  cars,  compared  with  1839  in 

1924.  Canning  statistics  indicate  that  about  215,000  tons  of  Clingstone 
peaches  and  28,000  tons  of  Freestone  peaches  were  canned.  This  may 
be  compared  with  125,000  tons  of  Clingstones  and  22,000  tons  of  Free- 
stone peaches  canned  in  1924.  There  were  about  16.000  tons  of  dried 
peaches  produced  in  1925  which  is  8500  tons  less  than  the  production  of 
1924. 

Apricots — The  1925  crop  of  apricots  was  about  an  average  production. 
Early  season  prospects  in  the  Central  Coastal  counties  and  in  some  locali- 
ties in  the  Sacramento  ^^aUey  were  reduced  by  brown  rot  injury.  Inter- 
state shipments  totaled  403  cars,  while  510  cars  were  shipped  out  of  the 
state  in  1924.  The  canneries  utilized  43.934  tons  in  comparison  with 
41,008  tons  canned  the  year  before.  About  17.000  tons  of  dried  apricots 
were  produced,  which  is  1000  tons  above  the  1924  tonnage. 

Prunes — A  final  check  of  the  1925  prune  crop  indicates  a  total  produc- 
tion of  about  145,000  tons.  The  abnormally  high  temperatures  during 
June  and  July  injured  the  crop  to  some  extent  in  the  interior  vaUej'?. 
Since  1919  the  acreage  of  bearing  prune  trees  has  increased  39  per  cent. 

Plums — Shipments  of  plmns  from  California  the  past  season  totaled 
3709  cars  compared  with  2887  in  1924  and  5240  in  1923.  The  volume  of 
plmns  utilized  by  the  canneries  amounted  to  2982  tons  in  1925,  1511  tons 
the  precious  year  and  2740  tons  two  years  ago.  The  acreage  of  bearing 
plum  trees  was  14  per  cent  greater  than  in  1924. 

Cherries — There  were  512  cars  of  cherries  shipped  from  CaUfomia  in 

1925  compared  with  710  in  1924  and  581  in  1923.  The  tonnage  handled 
by  the  canners  amounted  to  only  3714  tons,  which  may  be  compared  with 
3585  tons  the  pre%-ious  year  and  9845  tons  in  1923.     The  unusually  hea\y 
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rains  in  May  were  very  injui'ious  to  the  cherries  that  were  mature  or  prac- 
tical!}' mature  at  that  time. 

Grapes — The  total  production  of  fresh  grapes  of  all  varieties  in  Cal- 
ifornia in  1925  was  1,955,000  tons,  which  were  produced  on  602,000  acres. 
Out  of  this  total  it  was  estimated  that  1,817,000  tons  were  harvested  and 
138,000  tons  left  on  the  vines.  In  1924  aljout  1,535,000  tons  of  fresh 
grapes  w(Me  produced  on  519,000  acres,  practically  all  of  which  were  har- 
vested. 

The  total  production  of  raisin  grapes  on  a  fresh  basis  was  about  1 ,136,000 
tons,  which  were  produced  on  339,000  acres.  Carlot  shipments  of  raisin 
grapes  indicated  that  about  378,000  tons  were  marketed  fresh.  It  was 
estimated  that  38,000  tons  were  not  harvested  and  720,000  tons  were 
dried,  producing  an  equivalent  of  180,000  tons  of  raisins.  The  quality 
of  raisins  produced  in  1925  was  very  good. 

In  Table  XX  are  given  comparative  data  as  to  the  utilization  of  the 
raisin  grape  crop  for  previous  j  ears. 

The  total  shipments  of  grapes  as  reported  by  the  Market  News  Service, 
Bureau  of  Agricultural  Economics,  amounted  to  75,777  cars,  of  which 
about  72,700  were  shijiped  outside  the  state.  From  conditions  as  reported 
during  the  season  and  on  the  basis  of  about  126, 000  acres  of  table  grapes 
classed  as  bearing,  it  was  estimated  that  the  total  iiroduction  of  table 
grapes  amounted  to  424,000  tons  of  which  324,000  tons  were  actually 
harvested.  Table  grapes  on  the  average  did  not  carry  well  last  year  as 
much  of  the  stock  airived  at  Easterti  markets  in  jioor  condition. 

Based  on  138,000  acn>s  of  licariiig  wine  grapes  and  the  condition  of  the 
crop  it  was  estimated  that  the  production  of  grapes  of  strictly  wine  varie- 
ties amounted  to  395,000  tons,  all  of  which  were  harvested.  "  The  quality 
was  not  as  good  as  usual  as  the  crop  in  some  localities  was  affected  by  gray 
and  l)lack  mould. 
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Table  XX.—Productim 

and  Va 

u€  of  Specified  Fruit  Crops 

.  1919-1925 

Farm  val 

le,  December  1 

Crop 

' 

Production 

Unit 

Per  unit 

Total 

Apples.- 

..1925 

6,016,000 

Bushels 

$1  15 

$6,918,000 

1924 

8,903,000 

Bushels 

1  22 

10.862,000 

1923 

10,500,000 

Bushels 

0  75 

7,875,000 

1922 

7,850,000 

Bushels 

0  90 

7.065,000 

1921 

6,500,000 

Bushels 

1  35 

8.775,000 

1920 

6.000.000 

Bushels 

1  60 

9.600,000 

1919 

8.200.000 

Bushels 

1  43 

11.890,000 

Pears 

..1925 

181,000 

Tons 

52  00 

9,412.000 

1924 

133,000 

Tons 

66  00 

8,778.000 

1923 

133,000 

Tons 

50  00 

6,650.000 

1922 

150,000 

Tons 

50  00 

7,300.000 

1921 

86,000 

Tons 

62  50 

3,373.000 

1920 

102,000 

Tons 

90  00 

9,180,000 

1919 

115,000 

Tons 

72  00 

8,280,000 

Peaches 

...1925 

390,000 

Tons 

37  00 

14.430,000 

1924 

330.000 

Tons 

35  00 

11,550,000 

1923 

3S0.000 

Tons 

24  00 

9,120,000 

1922 

410,000 

Tons 

45  00 

18.450,000 

1921 

310,000 

Tons 

42  00 

13.020.000 

1920 

360,000 

Tons 

76  00 

27.360,000 

1919 

430,000 

Tons 

60  00 

25.800.000 

Apricots 

...1925 

150.000 

Tons 

54  00 

7.560.000 

1924 

142,000 

Tons 

46  00 

6.532,000 

1923 

210,000 

Tons 

25  00 

5,250,000 

1922 

145,000 

Tons 

70  00 

10,150,000 

1921 

100,000 

Tons 

50  00 

5,000,000 

1920 

110.000 

Tons 

83  00 

9,350.000 

1919 

175,000 

Tons 

SO  00 

14.000,000 

Prunes 

...1925 

145,000 

Tons 

110  00 

15,930,000 

1924 

139,000 

Tons 

110  00 

15,290.000 

1923 

130,000 

Tons 

100  00 

13.000.000 

1922 

110,000 

Tons 

140  00 

15.400.000 

1921 

100,000 

Tons 

130  00 

13.000.000 

1920 

97,250 

Tons 

130  00 

12,643.000 

1919 

133,000 

Tons 

240  00 

32,400,000 

Plums - 

...1925 

51.000 

Tons 

45  00 

2,295.000 

1924 

39,000 

Tons 

43  00 

1,755.000 

1923 

69.000 

Tons 

30  00 

2,070.000 

1922 

48,000 

Tons 

50  00 

2.400.000 

1921 

42,000 

Tons 

53  00 

2.226.000 

1920 

35,000 

Tons 

90  00 

3.150.000 

1919 

42,000 

Tons 

60  00 

2.520.000 

Cherries 

...1925 

11,000 

Tons 

160  00 

1,760,000 

1924 

13,500 

Tons 

140  00 

1,890,000 

1923 

17.000 

Tons 

160  00 

2,720.000 

1922 

14,000 

Tons 

180  00 

2.320.000 

1921 

13.000 

Tons 

125  00 

1.625.000 

1920 

17,500 

Tons 

200  00 

3.500.000 

1919 

12,400 

Tons 

1.50  00 

1.860.000 

Raisins — dried 

...1923 

180,000 

Tons 

80  00 

14.400.000 

1924 

170.000 

Tons 

70  00 

11.900.000 

1923 

290,000 

Tons 

70  00 

20.300.000 

1922 

237,000 

Tons 

105  00 

24.883.000 

1921 

146,000 

Tons 

190  00 

27,550.000 

1920 

177,000 

Tons 

235  00 

41.593.000 

1919 

182,500 

Tons 

210  00 

38,323.000 

♦Raisin  grapes — marketed  fresh 

...1925 

378.000 

Tons 

23  00 

9.450.000 

1924 

180.000 

Tons 

20  00 

3.600.000 

1923 

130.000 

Tons 

20  00 

2.600.000 

1922 

95,000 

Tons 

30  00 

2.850.000 

1921 

47,000 

Tons 

40  00 

l.SSO.OOO 

1920 

24,000 

Tons 

40  00 

960.000 

1919 

I  grapes  on  a  fresh  basis  ' 


■  not  harvested  and  have 
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i  XX. — Production  and  Value  of  Specified  Fruit  Crops,  19I9-192o— Continued. 


Farm  vaU 

e,  December  1 

Crop 

Production 

Unit 

Per  unit 

Total 

♦Grapes— table 

1925 

324.000 

Tons 

$24  00 

$7,776,000 

1924 

325,000 

Tons 

40  00 

13,000.000 

1923 

312,000 

Tons 

40  00 

12,480,000 

1922 

213,000 

Tons 

60  00 

12,780,000 

1921 

163,000 

Tons 

80  00 

13,040,000 

1920 

166,000 

Tons 

75  00 

12,460,000 

1919 

200.000 

Tons 

75  00 

15,000,000 

(Jrapes — wine 

1925 

395,000 

Tons 

58  00 

22.910,000 

1924 

350,000 

Tons 

63  00 

22.050,000 

1923 

428,000 

Tons 

40  00 

17,120,000 

1922 

4.50,000 

Tons 

65  00 

29,250,000 

1921 

310,000 

Tons 

82  00 

25,420,000 

1920 

375,000 

Tons 

75  00 

28.125,000 

1919 

400.000 

Tons 

50  00 

20,000,000 

Oranges 

1925 

24,000,000 

Boxes 

3  30 

79,200.000 

1924 

18,4S7.000 

Boxes 

3  55 

65.629,000 

1923 

24.500,000 

Boxes 

2  00 

49.000.000 

1922 

20,500,000 

Boxes 

2  00 

41.000,000 

1921 

13,000,000 

Boxes 

2  80 

36,400,000 

1920 

21,600,000 

Boxes 

2   18 

47,088,000 

1919 

15,528,000 

Boxes 

2  75 

42,702,000 

Lemons 

1925 

6,000.000 

Boxes 

3  00 

18,000.000 

1924 

5,125,000 

Boxes 

3  48 

17,835,000 

1923 

6,732.000 

Boxes 

1  60 

10,771.000 

1922 

3,400.000 

Boxes 

3  30 

11,220,000 

1921 

4.050,000 

Boxes 

3  45 

13,973,000 

1920 

4.955.000 

Boxes 

2  92 

14,469,000 

1919 

3,499,000 

Boxes 

2  00 

6,998,000 

Figs 

1925 

9,500 

Tons 

110  00 

1.045,000 

1924 

8,500 

Tons 

100  00 

850,000 

1923 

9,.500 

Tons 

90  00 

855,000 

1922 

11,000 

Tons 

120  00 

1,320,000 

1921 

9,600 

Tons 

145  00 

1,392,000 

1920 

12,300 

Tons 

90  00 

1,107.000 

1919 

12,000 

Tons 

150  00 

l,.'i00,000 

Olives 

1925 

14,000 

Tons 

60  00 

840,000 

1924 

6,.500 

Tons 

92  00 

598,000 

1923 

17,000 

Tons 

65  00 

1,105.000 

1922 

10,000 

Tons 

125  00 

1.250.000 

1921 

8,200 

Tons 

90  00 

738.000 

1920 

S.OOO 

Tons 

95  00 

760,000 

1919 

8.800 

Tons 

160  00 

L40S,000 

Almonds 

-1925 

7,500 

Tons 

400  00 

3,000,000 

1924 

8,000 

Tons 

300  00 

2,400,000 

1923 

11,000 

Tons 

260  00 

2,860,000 

1922 

8,.500 

Tons 

290  00 

2,465.000 

1921 

6,000 

Tons 

320  00 

1.920.000 

1920 

5,.500 

Tons 

360  00 

1.980.000 

1919 

7,250 

Tons 

440  00 

3,190,000 

Walnuts 

...1925 

31.500 

Tons 

440  00 

13,420,000 

1924 

22.500 

Tons 

460  00 

10,350.000 

1923 

25.000 

Tons 

400  00 

10,000,000 

1922 

27,000 

Tons 

360  00 

9,720,000 

1921 

19,500 

Tons 

400  00 

7,800,000 

1920 

21,000 

Tons 

400  00 

8,400,000 

1919 

28,100 

Tons 

550  00 

15,455,000 

sted  and  have  not  been  included 


Oranges — A  final  check  on  shipments  of  oranges  for  the  1924-25  crop, 
plu.s  the  tonnage  consigned  to  by-product  factories  and  otherwise  util- 
ized, shows  a  total  production  of  about  18,100,000  boxes.  Grapefruit 
production  was  estimated  at  387,000  boxes.  In  Table  XX  orange  and 
grapefruit  production  is  given  under  the  caption  of  "oranges"  that  com- 
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parative  data  may  be  shown  for  1919-1925.  inclusive.  The  1925-26 
crop  escaped  all  frost  injury  and  promises  high  production  and  good 
quaUtv-.  .\  re^•ised  estimate  as  of  ^lav  1  places  the  crop  of  oranges  and 
grapefruit  at  24,000,000  Ixjxes. 

Lemons — A  re\'ised  estimate  of  the  1924-25  lemon  crop  shows  that 
about  5,125,000  lx)xes  of  lemon.«  were  picked  and  sent  to  market.  Of  this 
total  alx)ut  4.492.611  lioxes  were  moved  in  carlots.  Production  for  the 
1925-26  crop  is  given  in  Table  XX. 

Olires — Data  collected  from  various  sources  would  indicate  that  alx)ut 
6000  tons  of  olives  of  the  1925  crop  were  utilised  for  pickling  and  4500 
tons  in  the  production  of  oil.  The  balance  of  the  crop,  alxtut  3500  tons, 
was  shipped  fresh,  home-pickled,  salt-cured  and  otherwise  utilized. 

Almonds — Regardless  of  an  11  jjer  cent  increase  in  the  bearing  acreage, 
the  1925  crop  was  500  tons  xmder  the  1924  production.  Almond  trees 
in  some  locahties  produced  verj-  good  crops  but  in  most  sections  the 
j-ields  were  vmusually  light. 

Wain  uis — California  produced  its  largest  crop  of  walnuts  in  1925.  The 
quality  of  the  nuts  was  not  up  to  the  average  and  a  much  larger  tonnage 
than  usual  was  diverted  to  the  cracking  plants.  The  estimate  of  produc- 
tion shown  in  Table  XX  is  for  the  total  crop  produced  and  when  a  final 
check  is  made  of  the  tonnage  of  cracked  nuts  a  further  revision  upward 
of  the  production  Ln  1925  m.ay  be  necessarj-.  The  reader's  attention  is 
directed  to  the  rapid  increase  in  the  bearing  acreage  of  walnuts  the  past  few 
vears  as  shown  in  Table  XX^^ 


4=(> 
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VEGETABLE  CROPS. 

California  continues  to  1)0  the  foremost  state  in  the  production  of  vege- 
tables. In  Table  I  are  included  estimates  of  total  acreage  and  value  of  all 
vegetable  crops  in  California  from  1919  to  1925,  inclusive.  Tables  XXI 
and  XXII  show  the  acreage  and  value  of  specified  commercial  vegetable 
crops  for  1921  to  1925,  inclusive.  Other  vegetables  of  less  gross  impor- 
tance have  been  grouped  under  the  heading,  "All  Other  Vegetables." 
Onions,  potatoes  and  sweet  potatoes  are  classed  as  field  crops  in  this  report. 
A  record  of  carlot  shipments  of  various  vegetables  shipped  out  of  Cali- 
fornia for  each  of  the  past  five  j^ears  is  given  in  Table  XXIII. 

Table  XXI. — Acreage  0/  Specified  Vegetable  Crops,  10S1-19S5. 


1921 

1922 

1923 

1924 

1925 

20,990 

370 

2,260 

7,.320 

21,3.50 
4,310 
6,190 
4,520 
2,440 
7.000 
8,340 
2,360 
5,760 
5,320 
740 
6,860 
6,860 
3,000 
6,040 

23,000 

21,540 

890 

2,180 

7,320 

31,330 
7,380 
6,700 
6,480 
1,940 

11,000 
7.140 
3,970 
7,910 
5,660 
1,330 

24,140 
7,170 
4,300 
6.220 

26,000 

28,580 
1,060 
1,980 
5,300 

26,100 
6,770 
7,260 
6,170 
2,480 

14,130 

10,570 
4,410 
9,820 
8,290 
1,420 

30,760 

13,100 
3,400 
5,080 

27,000 

31,760 

620 

2,000 

5,670 

30,200 
7,460 
6,550 
6,330 
2,570 

18,000 

15,020 
5,260 
4,390 
8,290 
2,070 

26,000 

11,740 
3,800 
5,070 

28,000 

34.400 
700 
2,000 
6,000 
27,560 
10,120 
6,610 
5,890 
3,210 
25,000 
24,320 
5,270 
4,940 
9,690 
1,710 
29,000 
11,880 
4,000 
5,530 
30,000 

Beans,  green  (canning) 

*CantaIoupes  (Imperial  Valley). 
*Cantaloupe3  (Other  districts)  _ 
Cauliflower 

Celery 

Lettuce  (Imperial  Valley) 

Lettuce  (Other  districts) 

Peas,  green  (canning) 

Peas,  green  (table) 

Tomatoes  (table) 

Watermelons  (Imperial  Val.)_. 
Watermelons  (Other  districts) - 

Totals 

145,030 

190,600 

213.680 

220,800 

247,830 

♦Includes  cantaloupes,  casabas,  Persians  and  honey  dews. 

tincludes  artichokes,  peppers,  carrots,  beets,  radishes,  pumpkins,  squash,  turnips,  etc. 

Table  XXII. — Valtie  0/  Specified  Vetelable  Crops,  1921-1926. 


1921 

1922 

1923 

1924 

1925 

$3,012,000 
80.000 

1,246,000 
709,000 

6,021,000 
605.000 

1,659,000 

2,375.000 
342,000 

1,889,000 

2,968,000 
98,000 

1,165,000 
471,000 
436,000 
465,000 

3,405,000 
413.000 
577,000 

3,200,000 

$6,661,000 

250,000 

1,100,000 

1,156.000 

15,833,000 

790,000 

3,960,000 

3,579,000 

297,000 

3,.548,000 

2,873,000 

389,000 

1,298,000 

575,000 

643,000 

2,483,000 

5,636,000 

418,000 

481,000 

3,400,000 

$11,967,000 

247,000 

2,697,000 

1,581,000 

10,794,000 

2,363,000 

2,736,000 

2,250,000 

325,000 

3,073,000 

■1,039.000 

196,000 

1,931,000 

979.000 

362,000 

2,775,000 

9,863,000 

979,000 

634.000 

2,800,000 

$8,799,000 

106,000 

472,000 

1,361,000 

8,377,000 

1,253,000 

1,430,000 

2,066,000 

368,000 

5,828,000 

4,009,000 

259,000 

516,000 

729,000 

571,000 

2,496,000 

3,481,000 

561,000 

383,000 

4,000,000 

Beans,  green  (canning) 

112,000 

♦Cantaloupes  (Imperial  Va!.)... 
♦Cantaloupes  (Other  districts)— 

8,682,000 
1,190,000 

Lettuce  (Imperial  Valley) 

Lettuce  (Other  districts) 

8,700,000 
4,434,000 

Watermelons  (Imperial  Val.)_. 
Watermelons  (Other  districts). 

612,000 
221,000 

Totals- 

31.136,000 

65,170,000 

63,383,000 

47,064,000 

♦Includes  cantaloupes,  casabas,  Persians  and  honey  dews. 

Tincludes  artichokes,  peppers,  carrots,  beets,  radishes,  pumpkins,  squash, 
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Table  XXIII. — Carlot  Shipmentt  of  VegeUMa  from  CaUfomia,  19il-19iS. 


1921 

1922 

1923 

1924 

1925 

362 

60 

882 

10,659 

2,307 

18 

3,157 

3,460 

89 

3,669 

6,1S1 

18 

51 

1.S19 

3,773 

4,181 

304 

20 

738 

12.243 

3,061 

22 

3,157 

3,474 

68 

4,806 

4,938 

59 

303 

2,346 

4.302 

3,737 

458 

26 

'  683 

12,992 

3,487 

27 

3,575 

4,527 

125 

7,994 

7,119 

20 

455 

3.296 

4.054 

4.337 

718 

38 

369 

16.045 

3.999 

166 

3,241 

4,522 

23 

9,297 

9.183 

81 

■94 

2.786 

4.363 

4.329 

1.296 

66 

648 

♦Caniaioupea  (Imperial  Val.)___ 
♦Cantaloupes  (Other  districts).. 

14,509 

4.374 

334 

3.761 

Celery 

5,340 

125 

Lettuce  (Imperial  Valley) 

Lettuce  (Other  districts) 

9,861 

11,528 

69 

303 

2,629 

4,533 

4,753 

40,886' 

43,578 

53.175 

59.254 

&1,129 

♦Includes  cantaloupes,  casabas,  Persians  and  honey  dews. 

Note. — Shipments  are  for  the  calendar  year  and  not  the  crop  year. 
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ESTIMATES  OF  CALIFORNIA  FRUIT  ACREAGES. 

Acreage  estimates  of  the  principal  fruit  crops  grown  in  California  are 
given  in  Tables  XXVII  to  XXXIV,  inclusive.  The  acreages  for  each 
fruit  are  segregated  as  to  bearing  and  nonbearing  relative  to  each  county 
and  the  state  as  a  whole.  The  1925  plantings  of  tree  fruits  are  not  in- 
cluded in  th(>  county  totals  of  nonbearing  acreage  but  are  given  in  foot- 
notes on  each  page.  The  different  varieties  of  grapes  have  been  arbitra- 
rily arranged  by  classes  in  accordance  with  their  general  use  rather  than  by 
considering  the  methods  of  disposal  during  recent  years. 

The  acreage  data  have  been  compiled  from  reports  of  the  County  Horti- 
cultural Commissioners  and  checked  with  figures  of  the  Bureau  of  the  Cen- 
sus and  all  other  available  information. 

A  number  of  revisions  were  found  necessary  following  the  quinquen- 
nial Census  of  Agriciilture  taken  inJanuarjr,  1925,  and  also  more  recent 
surveys  made  in  a  number  of  counties  by  the  Commissioners  of  Horti- 
culture. These  acreage  data  include  only  the  commercial  plantings  and 
are  believed  to  be  more  nearh'  correct  than  any  that  have  been  published 
heretofore. 

In  Table  XXV  is  shown  the  estimated  bearing  acreage  of  tree  fruits  in 
California,  1914  to  1920,  inclusive,  and  the  bearing  acreage  of  grapes  by 
classes,  1919  to  1926,  inclusive. 

The  estimated  acreage  of  Clingstone  and  Freestone  peaches  separately, 
for  1926  by  counties,  with  the  plantings  for  each  class  in  1925,  is  given  in 
Table  XXXV.  A  survey  was  recently  completed  of  the  acreage  of  peaches 
in  California  by  age  and  variety.  The  result  of  this  survey  for  the  state 
is  given  in  Table  XXXVI,  while  in  Tables  XXXVII,  XXXVIII  and 
XXXIX  is  shown  the  estimated  acreage  of  peaches  by  age  and  variety 
for  Northern,  Central  and  Southern  California. 


Table  XXIV. — Summary  of  California  Tree  Fruit  and  Grape  Acreage  Report,  19^6. 


Total 
bearing 
acreage 

Total 

nonbearing 

acreage 

Nonbearing 

acreage 

exclusive  of 

1925 

plantings 

1925 
plantings 

Grand 

total 
acreage 

Apples   -      _  - 

.55,637 
66,715 
64,772 
55,523 
77,512 
30,171 

160,512 
11,624 
35,139 
26,772 
5,682 
44,798 

183,859 
75,311 
72,593 

14,370 
31,873 
14,422 
36,172 
26,330 
11,445 
37,487 
5,621 
25,054 
5,545 
3,501 
2.407 
13,648 
27,026 
43,079 

13,131 
26,339 
11,889 
29,198 
23,717 
9,675 
31,660 
4,271 
24,490 
5,188 
3,386 
2,165 
11,143 
25,844 
35,166 

1,239 
5,534 
2,533 
6,974 
2,613 
1,770 
5,827 
1,350 
1,464 
357 
115 
242 
2,505 
1,182 
7.913 

70,007 

79,194 
91,695 

103,842 
41,616 

197,999 
17,245 
61,093 

Plums 

Figs - 

Olives --- 

9,183 
47,205 
197,507 
102,337 

Totals  (tree  fruits) 

966,620 

156,945 
144,200 
352,091 

298,880 

17,429 
7,393 
2,737 

257,262 

9,062 
5,366 
2,009 

41,618 

8,367 

2,027 

728 

1,265,500 

174,374 
151,593 
354,828 

Totals  (grapes) 

653,236 

27,559 

16,437 

11,122 

680,795 

Grand  totals  (fruits  and 

1,619,856 

326,439 

273,699 

52,740 

1,946,295 
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Table  XXV. — Estimated  Bearing  Acreage  of  Tree  Fruits  i 
Estimated  Bearing  Acreage  of  Grapes  iK  Californi 


California,  1914  to  1926,  Inclusive 
.  1919  to  19S6,  Inclusive. 


1914 

1915 

1916 

1917 

1918 

1919 

1920 

37,839 

115,028 

16,246 

34,3.50 

16,069 

82,933 

8.200 

6,857 

13,204 

766 

18,960 

107,281 

14,947 

34,138 

39,210 

111,175 

18,029 

40,918 

16,460 

91,470 

8,269 

5.709 

16,054 

916 

20,453 

112,926 

18,602 

34,453 

39,602 

114,034 

18,039 

40,471 

17,436 

101,190 

8,240 

5,970 

17,114 

1,200 

21,946 

113,729 

20,470 

35,379 

41,584 

113.918 

20,228 

40,024 

17,360 

102,278 

8,428 

6,022 

17,958 

1,600 

22.651 

123,821 

28,383 

45,687 

43,647 

107,575 

22,416 

40,886 

17,284 

103,000 

8,616 

8,761 

18,801 

2,000 

26,744 

130.971 

29,242 

48.520 

46,731 
103,378 
23,056 
46.100 
17.250 
104,000 
8,750 
10,500 
19,165 
2,568 
36,060 
145,000 
30,100 
50,900 

103,200 

47,907 

Plums 

17,300 

8,884 

Figs 

11,023 
19,528 

Grapefruit 

3,109 
40,937 

162,000 

Almonds        

35,044 

58.963 

505,818 

537,644 

554,820 

589,942 

608,463 

643,558 

97.000 
55.000 
170,000 

689,192 

100,000 

57,000 

189,000 

322,000 

346,000 

Grand  totals  (fruits  and 

965,558 

1,0.35,192 

1921 

1922 

1923 

1924 

1925 

1926 

Apples 

Peaches 

47,130 
100,713 
31,808 
58,369 
19,715 
108,185 
9,082 
11,472 
23,050 
3,642 
42,266 
171,928 
42,564 
61,781 

49,354 
105,557 
38,741 
62,875 
22,434 
118,169 
9,829 
14,840 
24,501 
3,935 
42,528 
175,415 
.52,876 
65,530 

50,850 
107,692 
42,031 
64,493 
23,800 
126,145 
10,168 
19,160 
24,979 
4,067 
43,021 
176,320 
58,472 
66,951 

62,061 
111,131 
44,862 
66,479 
25,398 
135.800 
10,493 
23,524 
25,617 
4,205 
43,215 
177,478 
62,313 
68,572 

54,084 
119,891 
49,171 
71,268 
29,055 
144,611 
11,045 
26,544 
26,107 
4,969 
44,270 
180,341 
69,371 
69,629 

56,637 
131,487 
55.523 

77,512 

Plums -- 

Prunes 

30,171 
160,512 
11,624 

Figs... 

35,139 

Olives- 

26,772 

5,682 

44,798 

183,869 

76,311 

72,593 

Totals  (all  fruits) 

731,705 

105,000 
60,000 
197,000 

786,584 

110,000 
65,000 
232,000 

818,139 

113,198 
77,389 
243,610 

851,048 

121,691 
97,162 
299,655 

900,356 

137,749 
125,623 
338,790 

966,620 

156,945 

144,200 

352.091 

362,000 

407,000 

434,097 

518,508 

602,162 

653,236 

Grand  totals  (fruits  and 

1,093,705 

1,193,584 

1,252,236 

1,369,556 

1,502,518 

1,619,866 
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In  Table  XXVT  is  given  a  forecast  of  the  bearing  acreage  of  tree  fruits 
for  1927,  1928  and  1929  and  also  a  forecast  of  the  bearing  acreage  of 
grapes  for  1927  and  1928  in  comparison  with  the  estimated  bearing  acreage 
of  tree  fruits  and  grapes  for  1926.  This  forecast  of  future  bearing  acre- 
ages is  based  upon  an  estimate  of  recent  plantings  that  under  normal 
conditions  should  come  into  bearing  during  the  next  three  years.  An 
allowance  also  has  been  made  for  the  acreage  that  may  be  taken  out  as 
being  no  longer  profitable. 

Table  XXVI.— Forecast  0} Bearing  Acreage  of  Tree  Fruits,  1927. 19^8  and  1929;  and  Grapes  1917  and  19S8. 


Estimated 
1926 

Forecast 
1927 

Forecast 
1928 

Forecast 
1929 

55,637 
66.715 
64,772 
55,52.3 
77,512 
30,171 

160,512 
11.624 
35,139 
26,772 
5,682 
44,798 

183,859 
75,311 
72,593 

57,200 
84,000 
70,200 
60,600 
81,800 
33,700 

168,500 
12,400 
43.500 
27,200 
5,700 
44,600 

188,200 
82,800 
76,200 

59,000 
89,500 
70,200 
67,300 
92,300 
37,700 

176,500 
12,800 
48,100 
27,700 
6,100 
44,500 

188,000 
88,000 
79,800 

60,500 

93,.500 

69,500 

75,100 

94,500 

39,600 

180,300 

13,700 

Figs                   - 

54,600 

27,700 

7,100 

44,500 

188,000 

Almonds 

92,400 
86,000 

Totals  (all  tree  fruits)-   - 

966,620 

156,045 
144,200 
352,091 

1,036,600 

164,000 
147,900 
349,000 

1,087,500 

170,300 
148,300 
344,600 

1,127,000 

Wine  grapes 

653,236 

660,900 

663,200 

1,619,856 

1,697,500 

1.750,700 

^ 
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Tablb  XXVn. — Estimated  Acreage  of  Apples,  Peaches  and  Pears  by  Counties,  1926. 


Apples 

All  peaches           | 

Pears 

Bearing 

*Xon- 
beariDg 

Bearing 

*Xon- 
bearing 

Bearing 

•Non- 
bearing 

55,637 

13.131  ! 

131,487 

38,228 

55,523 

Dittrict  Xo.  1. 

4 

262 

1,270 

125 
25 
12 

4 
12 

1,148 
3.207 
3,423 

160 

821 
1.500 

673 
1.800 

225 
4.060 

700 
1.550 

583 
36 

449 
6.400 
3.455 

572 

212 
1.400 

775 

230 

1,175 

10 

4 

174 

2,729 

222 

540 

1 

72 

60 

2,300 

50 

8 

19 

1,370 

3,726 

1 

125 

70 
4,519 

57 

1,114 

1.436 

518 

50 

78 

833 
1,212 

270 
950 
53 

96 
350 
32 

143 
330 
256 
70 

3,601 
400 
190 
800 
310 

1.096 
15.300 

9.450 

528 
25 
68 

250 
70 
97 

138 
63 
30 

1,225 
1,344 
38 
142 
91 
60 
93 
1.512 

59 
253 

30 
199 

90 
151 

500 
30 

9 
62 

1 

30 
9 

2080 

District  Xo.  i 

35 

IS 

District  Xo.  S. 

29 
11 

Modoc—     .     

15 

District  Xo.  4. 

44 
259 

39 

25 
325 
319 

22  1 
300 

62 

180  '■ 

300 

7.850 

123 

150 

876 
50 
38 
205 
100 
524 
900 
90 
2.472 
125 
325 

2.694 
51 
408 
2,775 
2,954 
11,101 
1,639 
2.264 
1.430 

17,072 

301 

4.200 

2.892 

11.774 
6.072 

10,136 

12,559 

200 

613 

55 

10 

433 

1,088 
3  699 

Lake 

129 
IBO 
71 
568 
100 
230 

1,210 
738 

1,051 
965 
271 

6,043 
487 
315 

1,922 

428 
599 
1,250 
726 
5,661 
1.575 
2.508 
7,330 

2,000 

315 

573 

303 

1,828 

700 

950 

District  Xo.  0. 

153 

43 

2 
75 
73 

5 
27 

9 
15 

25 
12 

104 

3,900 

503 

219 

120 

Yolo 

1,211 

Yuba 

195 

District  Xo.  5a. 

10 

4 

K^in^ 

40 

Madera 

4 

Merced-   

28 

16 

3 

431 

74 

623 

128 

619 

District  Xo.  6. 

120 
174 
450 

1,052 
170 
51 
300 
486 
18 

1,200 

12 
10 
113 
180 
11 

183 
74 
500 
75 
24 
2 
175 
8,400 

1 

2 

3 

25 
10 

920 

405 

11 

895 

1,374 

600 

124 

10 

15 

District  Xo.  8. 

10 

1,054 
280 
1.940 
5.840 
537 
180 
269 

151 
320 

49 
144 
227 

77 
101 

7,262 

20 

6,163 

9,735 

1,428 

250 

84 

602 
10 
378 
569 
320 
33 

1,432 

16 

827 

272 

146 

26 

174 

♦1925  plantings  not  included. 

Estimated  acreage  planted  in  state,  1925:  Apples,  1,239;  peaches,  S,067:  pears,  6.974. 
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Table  XXVIII. — Estimated  Acreage  of  Apricots,  Plums  and  Prunes  by  Counties,  1926. 


Apricots 

Plums 

Prunes 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

The  State-.   .     ._ 

77,512 

23,717 

30,171 

9,675 

160,512 

31,660 

District  No.  1. 

Humboldt 

50 
48 

25 

135 

17 

150 
10 

10 
13 

200 
25 

5 
3 

1,190 

900 
40 

7 

581 
300 

District  No.  2 
Shasta._  .. 

15 

Siskiyou, _  _ 

Trinity _.__ 

District  No.  3. 
Lassen ._ 

14 

Modoc 

District  No.  4. 

5,219 

800 

42 

SO 

1,280 

30 

4,533 

913 

139 

15,840 

1,900 

55 

112 
242 
216 
300 
3,541 
93 
493 
2,000 
80 

3,225 
712 
3,250 
633 
1,136 
1,046 
4,130 
2,493 

9 
23 

1.000 

1,143 

27 

8 

400 

115 

660 

475 

111 

2,256 

200 

20 

14 

600 

1,156 

450 

312 

49 
195 
525 

91 

400 
1,170 

700 
1,231 
1,264 

153 
1,303 
1,631 

100 
55 
4 

1,700 

1,052 

1,627 

55 

154 

7,900 

3,966 

2,600 

247 

62,296 

1,498 

15,275 

8,237 
2,759 
3,085 
2,500 
8,662 
5,957 
3,064 
1,733 
1,257 

2,584 

417 

1,150 

74 

329 

1,849 

391 

14,457 

93 
56 

500 

578 

1,142 

45 

200 
3,675 
1,085 
1,000 
15 
4,245 

120 
5,450 

1,083 

2,090 

1,289 

800 

409 

1,464 

505 

559 

466 

200 
131 
50O 
86 
124 
300 
137 
2,319 

Lake_ 

Marin ,_ 

9 

45 
100 
20 
105 
22 
1,400 

Monterey.-   ...     

Napa 

50 

San  Benito     .   _ 

188 
76 
100 

Santa  Clara 

Santa  Cruz. 

550 

289 

23 

15 

2,800 

4,270 

246 

26 

1,175 

50 

3,000 
203 
110 
171 
203 

1,601 
133 

3,387 

225 

17 

500 

16 

27 

265 

7,465 

5 

300 
32 

Dislrict  No.  5. 
Butte 

Colusa. .. 

Glenn 

12 

1,000 

432 

255 

34 
625 

90 

500 
857 
100 
435 
109 
200 
19 
2,457 

•        5 

Sutter 

Tehama 

Yolo 

Yuba.. 

District  No.  5a. 

Kern 

Kings 

Madera- 

San  Joaquin. 

Stanislaus..  . 

District  No.  6. 
Amador....     

CaLveras . 

8 

Kl  Dorado 

130 

4  1 

Inyo 

1 

1 

26 
10 

Mariposa...     

Nevada 

3 

1,267 

1 

Placer 

154 
1 

29 

Tuolumne..  _ 

13 

District  No.  8. 

Imperial 

4,231 
81 

5,995 

2,519 
706 
290 

8,855 

1,227 
3 

1,471 
119 
158 
208 

2,827 

611 

117 

71 

Riverside .   .. 

23 
186 
275 
20 
16 

656 
66 
325 

63 

San  Bernardino 

26 
75 
2 

7 

Santa  Barbara 

16 

184 

*1925  plantings  not  included. 
Estimated  acreage  planted  in  state,  192 


:  Apricots,  2,613:  plums,  1,770;  prunes,  5,827. 
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Table  XXIX. — Estimated  Acreage  of  Cherries,  Figs  and  Olives  ha  Counties,  1S26. 


Cherries 

Fig3 

Olives 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

11,624 

4,271 

35.139 

24,490 

26,772 

5,188 

District  No.  1. 

50 
63 

30 

U 

7 
27 

SCO 

212 
11 
12 
18 

425 
26 
43 
25 
2,676 

340 
1,000 

58 

10 
36 

7 
20 

10 
30 

District  No.  !S 

10 

300 

900 

District  No.  S. 

District  No.  4. 

400 

100 

7 

2 

17 
52 
11 

193 
9 

150 
25 

5 

2 

Lake 

8 

15 

6 
11 

Napa 

75 
36 
45 
38 

392 
45 

oOO 

37 
20 
3 
250 
133 
154 
104 
31 
41 

10 
11 
40 

36 
6 
40 

26 
17 

9 
122 
50 

7 

Sonoma -. 

25 
223 

145 
75 

437 
80 
35 
1 
54 

570 

773 

6,232 

144 

30 

1,635 

6,182 

3,859 

843 

2,358 

160 

3,410 
10 
585 
3,721 
38 
80 
616 
217 
340 

1,200 
813 
260 
690 
250 
651 
398 

5,504 

33 

District  No.  S. 
Butte 

965 

8 
300 
1,000 
224 
25 
84 
50 

100 
15 

485 
125 
188 
159 
103 
481 
380 

14,180 

324 

30 

1,214 

7,205 

841 

2,206 

5,897 

36 

861 

8 

6 

297 

Yolo 

164 

47 

District  No.  5a. 

361 

1 

1   Madera 

1 

8 

1,912 

100 

125 

11 

6 

120 

8 

25 
836 
40 
96 

2 

32 

25 

38 

857 

District  No.  6. 

13 
9 

103 

5 

30 

126 

5 

'    Inyo 

30 
20 

64 
80 

60 
143 
92 
32 
63 
236 
6 
6 

'    Nevada 

60 
549 

1 

" ""   " 

124 

4 
2 

352 

26 

1.  Tuolumne 

District  No.  8. 

SO 

1,670 

61 

1,371 

1,234 

1,500 

375 

412 

14 

12 

480 
15 
87 
23 

132 
11 
23 

2 

407 
434 
163 
35 
28 

229 

187 

23 

17 

2 

390 

48 

28 

Ventura 

*1925  plantings  not  included. 

Estimated  acreage  planted  in  state,  1925:  Cherries,  1,350;  figs,  1,464;  oUves.  357. 
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Table  XXX. — Ettimated  Acreage  of  Citrut  FruUt  by  Countiet,  1926. 


Grapefruit 

Lemons 

Oranges 

Bearing 

♦Non- 
bearing 

Bearing 

•Non- 
bearing 

Bearing 

•Non- 
bearing 

5.682 

3,386 

44,798 

2,165 

183,859 

11.143 

XoTlhem  CaHfomia. 

10 
25 
20 

1 

7 
729 
93 

8 

1,534 

24 

778 

235 

1,410 

14 

20 

17 

19 

4,459 

1,239 

9 

130 

116 

36.239 

128 

Ck)liisa 

Glenn 

Placer 

40 

23 

15 

Solano 

Tehama ._ 

Yolo 

Yuba 

Central  California. 

10 
24 

260 
12 

60 

Kern 

16 
2,682 

2 
6 

Tiilare 

1,175 

1,038 
484 
112 
474 
2,210 
42 
8 
10 

6 

2,981 
88 
25 
126 
119 
37 

69 

Scilhem  California. 

12,204 
6,815 
5.069 
5,523 
4,054 
1,565 
5.746 

711 
242 

36 
143 
338 

75 
529 

40,770 
34,846 
17,184 
39,968 

1,411 
145 

3,292 

4,186 

2.817 

373 

567 

3 

1,996 

♦1925  plantings  not  included. 


Estimated  acreage  planted  in  state,  1925:  Grapefruit.  115;  lemons,  242;  oranges,  2,505. 

Data  on  the  acreage  of  citrus  fruits  by  counties  have  been  arranged  according  to  the  districts  recog- 
nized by  the  Citrus  Exchange,  growers,  and  the  trade  in  general.  Many  of  the  other  counties  have  a  few 
orange  and  lemon  trees  growing  in  yards  and  family  orchards  but  which  cannot  be  considered  of  com- 
mercial importance. 


Table  XXXI.— Brtimated  Acreage  o 

f  Orange)  by  Varietiet,  1926. 

Navels 

Valenciaa 

Miacellaneous 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

17,268 
1,296 
14,143 
29,857 
26,226 

831 

22,792 
33.285 
2.635 
9,176 
9,547 

3,355 

2,817 

129 

248 

26 

710 
265 
406 
935 
466 

244 
463 
39 

rfan  Bernardino 

4 

♦1925  plantings  not  included. 
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Table  XXXII. — Estimated  Acreage  of  Almonds,  Walnuts  and  Total  Trees  by  Counties,    1916. 


Almonds 

Walnuts 

Total  acreage  all 
fruit  and  nut  trees 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

•Xon- 
bearing 

The  State  ._.... 

75.311 

25,844 

72,593 

35,166 

966,620 

237,262 

District  Xo.  1 . 

Del  Xorte „_ 

4 
1,495 
4,022 

2,390 

1,097 

79 

160 
413 
34 

9,677 
12,054 

6,572 
413 
10,141 
10,641 
10,224 
23,256 

1,296 
92.290 
19,863 
29,100 

25,774 
9,316 
9,269 
22,944 
25,842 
21.088 
7,468 
19,314 
4,331 

47,995 
6,705 
9,093 
5,981 
23,304 
26,727 
22,346 
88,441 

1 

734 

591 

3,924 

1,228 

269 

72 

2.302 

21,840 

19 

1,610 

1,248 
95.718 
36,563 
43,202 
72,174 
12,097 

8,127 
31,542 

Humboldt. 

50 

20 
15 

11 

40 
6 

105 
13 

District  .\o.  g 

Shasta 

1  343 

Siskiyou 

Trinity 

District  Xo.  3. 

15 

District  No.  4. 

200 

2,700 

421 

10 

4,003 

25 

135 

15,668 

10 

300 

20 
231 
266 
7 
100 

18 

21 
18,278 

19 
150 

100 

2,630 

706 

4 

3 

150 

157 

382 

100 

2,060 

50 
1,659 
1,079 

10 
155 
250 

90 
112 

39 
900 

2,749 

3,921 

Lake-    . 

■6,335 

197 

2,625 

6,507 

2,358 

21,149 

760 

Santa  Clara  . .  ._ 

10,619 

1,465 

30 

7,837 
5.326 
2,904 
2,100 
1.500 
2,147 
915 
9.730 
90 

150 

65 

20 

161 

3.920 

5,875 

4.067 

878 

10 

153 
670 
256 
200 
168 

9S 

141 

2.278 

40 

25 
3 

680 

252 
66 
135 
200 
150 
412 
217 
150 
30 

300 
61 
25 

573 

3S4 
37 

184 
75 
52 

160 
70 
34 

212 

23 

15,923 

District  Xo.  0. 

4,436 

4,283 

nirnn 

4,559 

8,671 

2,396 

8,454 

2,040 

Yolo      . 

6,321 

Yuba 

3,900 

District  No.  Sa. 

8,430 

2,939 

50 

2,710 

Madera -- 

152 
1,172 
140 
846 
132 

4,270 

205 

3,961 

338 

993 

609 
922 
411 
803 

15,294 

8,650 

6.280 

19,114 

District  No.  e. 

21 
30 

22 

35 
40 

10 
4 

1 

61 

1.318 

606 

11 

Xpvftda 

112 

3 

409 

6 

3.736 

Tuolumne 

1 

60 

30 

658 

DiMrict  No.  S. 

2,991 

1,069 

73 

21.616 
14,199 
1.412 
2,945 
512 
5.200 
11,795 

11,237 

528 

2,016 

2,467 

493 

260 

9,048 

20.335 

3.976 

1,362 

15 

390 

3 

767 

6,045 

4,828 

108 

2,777 

770 

63 

14.858 

*1925  plantings  not  included.  „ ,     .         ,  . ,  .. ,  c 

Estimated  acreage  planted  in  state,  1925;  Almonds,  1, 182:  wahiuts,  7,913:  all  fruit  and  nut  trees,  41,618. 
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Table  XXXIII. — Estimated  Acreage  of  Grapes  by  Classes  and  by  Counties,  1926. 
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Bearing 

Non-bearing 

Total 

Wine 

Table 

Raisin 

Wine 

Table 

Raisin 

Bearing 
and  non- 
bearing 

The  State.., 

156,945 

144,200 

352,091 

17,429 

7,393 

2,737 

680,795 

District  No.  1. 

70 
8,000 

125 
15 
5 

10 

3,525 

3,399 

363 

225 

230 

10,850 

1,215 

670 

135 

9,646 

1,.500 

18,550 

530 

170 

19 

4,470 

1,555 

548 

296 

1,350 

306 

13,800 
1,525 
256 
4,425 
2,304 

23.868 
6,128 
1,598 

20 
324 
200 
130 

35 

130 

3,648 

400 

70 
9,050 

350 
36 
5 

10 

4,035 

4,309 

404 

285 

310 

11,350 

1,221 

838 

170 

10,262 

1,670 

20,200 

1,026 
1,585 
1,078 
17,099 
1,986 
9,660 
815 
4,729 
3,535 

232,283 
22,268 
19,885 
30,657 
23.103 
59,902 
28.221 
85,8.36 

20 
445 
388 
235 

35 

192 

3,441 

691 

6,942 

6,829 

82 

6,328 

35,233 

8,338 

293 

838 

Mendocino , . 

1,050 
55 

District  No.  B. 
Shasta            .   . 

60 
21 

50 

25 

35 

Trinity.. 

District  No.  S. 

District  No.  J,. 

Alameda . . 

510 
556 
41 
60 

Contra  Costa .     .   . 

550 

4 

Lake.- 

Marin 

80 

Napa 

500 
6 
168 
35 
616 

.San  Benito     —   .   . . 

San  Luis  Obispo,   ..   .     ,   

San  Mateo, 

Santa  Clara  . 

Santa  Cruz .     . 

170 

Sonoma      .        ,.     .. 

1,6.50 

261 
45 
139 
470 
192 
455 
195 
392 

District  No.  S. 

125 
190 
284 
12,000 
239 
86 
66 
1,050 
225 

33,500 
7,449 
467 
4,683 
8,169 

32,807 
7,137 

18,675 

369 
9 

"¥,531" 

228 

1.650 

2,954 

181,815 
11,887 
18,762 
21,325 
11,368 
800 
12,363 
63,242 

110 

Colusa ,  .   ._ 

Glenn 

110 
150 

157 

Solano 

30' 

157 

40 

'""'136" 
SO 

500 
36 

140 
89 

189 

396' 
382 

Yolo 

Yuba 

District  No.  Sa. 

1,920 
278 
100 
120 
821 
1,294 
1,895 
398 

750 
1,093 

160 
15 

252 
1.133 

302 
1,341 

San  Joaquin 

Tulare.. 

District  No.  6. 

Amador .,,_,.     _.,. 

Calaveras .     .... 

102 
54 
80 

19 

Eldorado   ,   ,,_     ,   

134 

25 

Mariposa ,,..,. 

Nevada 

42 

1,566 

223 

5,201 

294 

20 

3,279 

2,667 

2,060 

105 

472 

-- 

1,614 

913' 
9,356 
3,647 

20 
109 
35 

422' 
22 

691 
1.612 

133 
29 

118 

87 
58 

40 

District  No.  8. 

6,055 

40 

939 

20,925 

2,288 

130 

506 
371 
180 
29 
366 

322" 
30 

Ventura 
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Table  XXXIV 

— Estimated  Acreage  Planted  to  Grapes  in  1924  and  192S. 

Planted— 1924 

Planted— 1925 

Wine 

Table 

Raisin 

Wine 

Table 

Raisin 

The  State       -  - 

9,062 

650 

20 

210 
371 
29 
50 
200 
6 
147 
22 
200 
800 

12 
45 
123 
400 
100 
82 
170 
223 

5,366 

2,009 

8,367 

2,027 

728 

District  No.  1. 

400 

35 

300 

185 

12 

10 

300 

District  \o.  S 

10 

35 

15 

District  No.  4. 

Lake 



21 

13 

416 

850 

249 

District  No.  B. 

48 

62 

Ctolusa 

110 
100 

157 

16 
70 
92 

373 
25 

169 

50 

39 

1 

23 
117 

7 
40 

Yolo 

35 

40 

500 
36 

110 
89 

126 

95 

10 

District  No.  5a. 

1,000 
278 
SO 
20 
212 
674 
551 
195 

112 

750 
1,093 
150 
15 
216 
1,133 
89 
683 

920 

Kprn 

T^J 

20 
100 
609 
620 
1,344 
203 

22 

10 

30 

Madera 

36 

63 

133 
424 

213 
658 

263 

158 

District  No.  6. 

15 

10 

15 
109 
20 

5 

84 
15 

87 
34 

34 
10 

1 
40 

15 

District  No.  8. 

249 
12 
537 
1,010 
108 
20 

173 
10 
154 
602 

25 
9 

24 

p-      °^- J 

353 
184 
20 
20 

17 

153 

187 

160 

9 

349 

214 
30 

108 

^flntft  Rftrhara 

V  nt      a 
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Clingstone 

Freestone 

Bearing 

Non- 
bearing 

1925 
Plantings 

Bearing 

Non- 
bearing 

1925 
Plantings 

66.715 

26,339 

5,534 

64,772 

11,889 

2.533 

DMrict  No.  1. 

45 
76 

100 
3 

15 
6 

75 
280 

25 
4 

10 

10 
377 

45 

45 
762 

12 
195 

1,25S 
41 
31 

2,151 

5 
31 

45 
75 

400 
27 

14 

75 
596 

25 

34 
195 

90 
147 
855 

45 

1,710 

113 

130 

1,436 
10 

377 

624 
2.954 

406 
1,639 
1,903 

200 

11,712 
253 
2,908 
1,592 
5,050 
2,362 
2.783 
6.686 

141 
52 

250 
38 

6,.I? 
50 

4 
31 

30 

8 

District  No.  2. 

10 

25 

1 

District  No.  3. 

District  No.  4. 

100 

153 

27 

8 

5 
15 
10 

4 

100 

460 

28 

2 

5 

45 

Lake           - 

11 

1 

4 
117 
8 
36 
378 
10 
161 

1,178 
720 
386 
869 

15 

1 
12 

142 
35 

190 
90 
69 

32 

18 
665 

96 
271 

13 
487 

31 

5 

22 
326 

95 

22 

109 

55 
400 

30 

District  No.  S. 

12 

45 
258 

336 

51 

309 

10,695 

6,030 

1,558 

8 

215 

Yolo 

361 
1,230 

5,360 
48 
1,292 
1,300 
6,724 
3.710 
7,353 
6,873 

42 

22 

250 

37 

12 

1 

105 

2.289 

74 

284 
1,022 

254 

121 

213 

243 

3,799 

1,423 

2,256 

3,781 

1 

20 
310 

261 

66 

Yuba       .  - 

District  No.  6a.. 

174 
478 

1,037 
483 

1.862 
152 
252 

3.549 

85 

Kern 

2 
12 
111 
85 
997 
496 

90 

8 

100 

10 

152 

282 

District  No.  6. 

13 
5 

14 

12 
5 

14 

639 

193 
2 

256 
5 

76 

3 

District  No.  8. 

3,380 

10 

4,719 

6,159 

61 

403 

320 

393 

10 

186 

3,882 

10 

1,444 

3,576 

1,367 

250 

42 

199 

58 
176 
310 
33 
28 

50 

15 
92 
6 

103 

194 

42 

27 

4 
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Table  'K'HTCVL—Bstimaied  Acreage  o 

/  Peaches  by  Ate  and  Variety  for  Calif o 

rnia,  192t 

Total 
acreage 

oy 
varieties 

Number  of 

acres  of  peach  trees  of  each  age 

Varieties 

One 
year 
old 

2  and  3 
years 
old 

4  and  5 
years 
old 

6  and  7 
years 
old 

8  and  9 
^ofd^ 

10  years 

old  and 

over 

Clingstones. 

PhiUips 

36,909 
29.650 
8,990 
4,902 
3,377 
2,977 
1,598 
9,877 
308 

1,954 
604 
1,403 
439 
35 
123 
17 
927 
32 

10,887 

4,607 

5,222 

1.797 

351 

563 

63 

2.763 

84 

9,238 

5,245 

2,247 

1,952 

436 

504 

So 

3,356 

15 

3,873 
4,138 
107 
338 
287 
679 
105 
902 
5 

1,936 

2.596 

11 

345 

168 

307 

21 

434 

1 

12,460 

Peak J. 

2  100 

1.303 

1.493 
171 

98.588 

23,094 

23.028 

19.663 

2,647 

2,022 

1,890 

804 

640 

5,089 

317 

5,534 

331 

1,160 

544 

■      43 

159 

87 

24 

21 

163 

1 

26,339 

3,037 

3,996 

2,928 

102 

1,142 

81 

49 

31 

494 

29 

23,078 

1,817 

3,227 

2,401 

166 

322 

61 

30 

38 

236 

9 

10.434 

1.023 

832 

1.222 

54 
127 
133 

39 

13 
254 

30 

5.819 

818 
1,103 

895 
45 

117 
61 
22 
20 

234 
10 

27.384 

Freestones. 

Muir. 

16,068 

Elberta  -  -  _   . 

15,710 

Lovell  _ _. _ 

(Early  and  late)  Crawfords 

J.  H.  Hale 

2,237 

155 

1.467 

620 

517 

3,708 

238 

79,194 

2.533 

11.&S9 

8.327 

3,727 

3,325 

49,393 

177,782 

8,067 

38,228 

31,405 

14,161 

9,144 

76,777 

Table  XXXVII. — Estimated  Acreage  of  Peaches  by  Age  and  Variety — Northern  California 

1926. 

Total 
acreage 

by 
varieties 

Number  of 

acres  of  peach  trees  of  each  age 

Varieties 

One 
year 
old 

2  and  3 

4  and  5 
years 
old 

6  and  7 
years 
old 

8  and  9 
years 
old 

10  years 

old  and 

over 

Clingstones. 

Phillips 

13,074 
7.319 
3.253 
1.516 
422 
2,330 
1,297 
4,877 
15 

970 
100 
671 
250 
8 
109 
IS 
669 

4,954 

1,638 

2,028 

861 

3 

478 

60 

2,257 

3,669 
1,399 
554 
386 
60 
347 
51 
900 

l.OU 
640 

503 
354 

1.967 

3.088 

Palora 

PeaJi 

7 
24 
484 
88 
245 
2 

1 
14 
172 
141 
248 

11 

313 

740 

Lei-v 

1,069 

558 

13 

34,103 

4,021 

7,963 

2,135 

1,611 

149 

376 

270 

520 

2.957 

177 

2,892 

190 
646 
97 
39 
41 
13 
14 
9 
110 

12,279 

313 
1.152 

138 
94 
24 
23 
49 
31 

222 
8 

7,366 

497 
732 
112 
58 
37 
14 
26 
16 
122 
3 

2,501 

196 
350 
71 
37 
1 
6 
19 
7 
111 

1,306 

217 

329 

87 

23 

1 

3 

22 

9 

106 

10 

7,759 

Freestones. 

Muir— 

2,608 

Elberta 

4.754 

Lovell 

1,630 

(Early  and  late)  Crawfords 

J.  H.  Hale.           

1.360 
45 

SaU-ay_ 

317 

140 

448 

2,286 

156 

20,179 

1.139 

2,054 

1.617 

798 

807 

13,744 

Total  all  peaches--. 

54,282 

4,031 

14,333 

S.9S3 

3,299 

2,113 

21.503 

Note. — Northern  California  includes  the  counties  of  Amador,  Butte,  Colusa,  Del  Norter  El  Dorado,  Glenn, 
Humboldt,  Lake,  Lassen.  Marin,  Mendocino,  Modoc,  Napa.  Nevada.  Placer,  Plumas, 
Sacramento,  Shasta,  Sierra,  Siskiyou,  Solano,  Sonoma,  Sutter,  Tehama,  Trinity,  Yolo  and  Yuba. 
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Table  XXXVIII. — Eslimaled  Acreage  of  Peaches  by  Age  and  Variety — Central  California,  19S6. 


Total 
acreage 

by 
varieties 

N 

One 
year 
old 

umber  of 

lores  of  peach  trees  of  each  age 

Varieties 

2  and  3 
years 
old 

4  and  5 
years 
old 

6  and  7 

years 
old 

8  and  9 
^of" 

10  years 

old  and 

over 

Clingstones. 
Phillips—     -- - 

18,045 

15,293 

5,581 

3,118 

2,731 

642 

243 

2,747 

253 

895 
253 
708 
179 
27 
13 
2 
230 
32 

6,658 

2,582 

3.084 

853 

344 

'\ 
212 
84 

4.902 

2,791 

1.673 

1.517 

376 

157 

34 

1,415 

15 

2,007 

2,327 

105 

205 

261 

195 

17 

270 

2 

703 
909 
11 
344 
122 
135 
7 
102 

3,880 

6,431 

Peak-         

20 

1,601 

61 

179 

518 

120' 

48,653 

17,776 

13,207 

11,837 

856 

1,1.54 

674 

506 

105 

1,069 

S3 

2,339 

138 
509 
232 
1 
34 
57 
5 

12,902 

2,724 

2,821 

2,370 

8 

847 

24 

12,880 

1.309 
2,352 
1,599 
108 
87 
15 
21 

88 
6 

5,389 

S17 
394 
525 
16 
61 
11 

2,333 

508 
533 
271 
21 
93 
26 

12,810 

Freestones. 

Muir    ..-       

12,280 

Elberta _.. 

6.598 

(Early  and  late)  Crawfords 

J.H.Hale 

702 
32 

541 

480 

6 

24 

11 
30 

66 

29 
1 

211 
21 

687 

55 

47,267 

1,006 

9,026 

5,607 

1,854 

1,493 

28,281 

Total  all  peaches 

95.920 

3,345 

21,928 

18,487 

7,243 

3,826 

41,091 

-Central  California  includes  the  counties  of  Alameda,  Alpine,  Calaveras,  Contra  Costa,  Fresno 
Inyo,  Kern,  Kings,  Madera,  Mariposa,  Merced,  Mono,  Monterey,  San  Benito,  San  Joaquin,  San 
Luis  Obispo,  San  Mateo,  Santa  Clara,  Santa  Cruz,  Stanislaus  and  Tuolunine. 


Table  XXXIX. — Estimated  Acreage  of  Peaches  by  Age  and  Variety — Southern  California, 

1926. 

Total 
acreage 

by 
varieties 

Number  of 

acres  of  peach  trees  of  each  age 

Varieties 

One 
year 
old 

2  and  3 
years 
old 

4  and  5 
years 
old 

6  and  7 
years 
old 

8  and  9 
years 
old 

10  years 

old  and 

over 

Clingstones. 
PhilUps 

5,790 

7,038 

156 

268 

224 

5 

58 

2,253 

40 

89 
151 
24 
10 
-- 

28" 

275 

387 

110 

S3 

4 

4 

1 

294 

667 

1,055 

20 

49 

855 
1,171 

2 
126 

2 

730 
1,333 

3  174 

2,941 

Palora.           .   _ 

Peak _ 

32 

186 

57 

1,041 

387 

1 

84 

1 

419 

38 

15.832 

1,297 

1,858 

5.691 

ISO 

719 

840 

28 

15 

1,063 

57 

11,748 

303 

3 

5 
215 

3 
84 
17 

5 
12 
24 

1,15S 

23" 
420 

2,832 

11 
143 
690 

2,. 54  4 

10 

88 

626 

1 

65 
116 

20 

2,180 

93 
241 
537 
1 
23 
32 

6,815 

Freestones 

Muir  -           _   . 

1,180 
1,358 
3,203 

Elberta-- 

Lovell 

J.  H.  Hale 

271 
34 

198 
32 
3 

78 

Salway     .- 

609 

-Ml  other  yellow  frees 

61 

26 

119 
30 

98 

735 

368 

809 

1,103 

1,075 

1,025 

27,580 

671 

1,967 

3,935 

3,619 

3,205 

14,183 

,  Orange,  Riverside,  San  Ber- 
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LIVE  STOCK  ESTIMATES. 


HORSES,    ilTLES    AND    SHEEP. 


The  number  of  horses  in  California  on  January'  1, 1926,  shows  a  decrease 
of  about  5  per  cent  when  compared  with  the  pre\-ious  year  while  the  num- 
ber of  mules  decreased  about  2  per  cent.  Sheep  increased  in  number  dur- 
ing the  year  and  on  Januan.-  1,  1926,  was  about  six  per  cent  greater 
than  on  the  same  date  in  1925. 

In  Table  XLI  is  shown  the  number  of  horses  and  mules  on  farms  enum- 
erated by  the  quinquennial  Census  of  Agriculture  as  of  Januan.-  1,  1925, 
and  the  estimated  number  on  Januarj- 1, 1926.  The  Census  data  on  sheep 
were  so  delayed  in  pubhcation  that  the  number  of  sheep  on  January  1, 
1925,  is  part  estimate  and  part  enumeration. 

The  total  number  of  horses,  mules  and  sheep  in  the  state;  the  values 
per  head  of  different  ages:  and  the  total  value  as  of  January  1,  compared 
with  the  pre\-ious  year  are  given  in  Table  XL. 


TiBLB  XL.— Numbers  and  Valua  of  Bones,  Uules  and  Sheep  as  of  January  1, 1925-1916. 

1925 

1926 

Horses  (value  per  bead). 

S2S  00 
46  00 

SO  00 

78  00 

317.000 
$24,760,000 

$35  00 
55  00 

100  00 
93  00 

56,000 
$0,230,000 

$7  60 

9  40 
7  40 
20  00 
9  20 

2,824,000 
$25,981,000 

$27  00 

43  00 

78  OO 

76  00 

302.000 

$22,952,000 

Mules  (value  per  head). 

$32  00 

49  00 

97  00 

87  00 

55,000 

$4,770,000 

Sheep  (value  per  head). 

SS  50 

Ewes 

11  00 

Wethers 

9  20 

Rams 

23  00 

10  60 

2,983,000 

$31,620,000 

¥^ 


MONTHLY    BILLETIX.  321 

Table  XLl.—EstimaUd  Number  of  Horses,  Mules,  and  Sheep,  January  1,  1923-1928. 


Horses 


Mules 


Sheep 


District  No.  1. 
Del  Nort«._. 
HumboIdt.._ 
Mendocino.. 

District  No.  2. 

Shasta 

Siskiyou 

Trinity 

District  No.  3. 


District  No.  4. 

Alameda 

Contra  Costa 

Lake 

Marin _ 

Monterey 

Xapa 

San  Benito 

San  Luis  Obispo. 

San  Mateo 

Santa  Clara 

Santa  Cruz 

Sonoma 

District  No.  5. 

Butte 

Colusa 

Glenn 

Sacramento 

Solano 

Sutter 

Tehama 

Yolo 

Yuba 

District  No.  oa. 

Fresno 

Kern 

Kings 

Madera 

Merced 

San  Joaquin 

Stanislaus 

Tulare 

District  No.  6. 

Alpine 

Amador 

Calaveras 

Eldorado 

Mariposa 

Mono 

Nevada 

Placer 

Sierra 

Tuolumne 

District  No.  8. 

Imperial 

Los  Angeles 

Orange 

Riverside 

San  Bernardino. 

San  Diego 

Santa  Barbara.. 
Ventura 

State - 


494 
5,746 
4,135 


3,934 

5,945 

883 


6,284 
8,731 
1,309 


5,767 
5,534 
1,656 
2,328 
10,477 
2,962 
3,645 
9,648 
2,57 
8,45 


4,514 
2,592 
3,493 
8,345 
4,646 
3,142 
5,062 
5,713 
2,526 


18,865 
9,914 
7,124 
4,230 
8,651 
14,844 
10,632 
16,012 


154 
1,318 
1,801 
1,850 
3,386 
1,268 

920 

948 
3,100 

569 
1,794 


10,270 
11,296 
4,632 
8,698 
5,945 
7,9 
7,979 
7,323 


500 
5,600 
4,000 


3,900 

5,900 

900 


6,000 
8,000 
1,300 


5,500 
5.500 
1.600 
2,200 

10,200 
2,900 
3,600 
9,400 
2,500 
8,000 
2,800 

11,000 


4,200 
2.500 
3,400 
8,000 
4,300 
3,100 
4,800 
5.400 
2.400 


17.800 
9,200 
6.500 
4.000 
8,200 
14,000 
10,000 
15,000 


ISO 
1,200 
1,700 
1,800 
3.200 
1.200 

900 

900 
3.000 

550 
1.700 


10.000 
10.000 
4.500 
8,500 
5.800 
7,800 
7,800 
7,200 

302,000 


332 
441 
139 


420 
243 
124 


643 
2,066 
1,643 

540 


1,535 

1,498 

343 


4,989 
2,580 
1,465 
2,163 
1,978 
1.450 
1.656 
4.266 


3,823 
1,890 
2,666 
2,395 
1,159 
1,312 
356 
2,991 

56,317 


330 
440 
140 


100 
400 
240 
120 
860 
260 


600 

2,000 

1,600 

520 

960 

830 

1,500 

1,4.50 

330 


4,900 
2,550 
1,450 
2,140 
1,940 
1,400 
1,600 
4,200 


100 
680 
280 


3,800 
l,f" 
2,640 
2.350 
1,120 
1.280 
350 
2.950 

55,200 


34,455 
10,331 
4.307 


75.528 

80.565 

1.306 


15,963 
32,903 
17.929 

5,477 
12,733 
25,172 
27,029 

2,961 

70,271 

863 

2,045 
73,093 


80,469 
162,202 
222,428 

35,153 
162,027 

51,972 
231.101 
125.459 

57,353 


163,793 
159.806 
98,334 
30,367 
86,178 
68,349 
32,996 
95,625 


11,744 
15,317 
31,903 
16,059 
29,069 

9,271 
24,736 

7,846 

34,861 

501 

4,573 


41,528 
7,697 
1,330 

13,701 
1,880 
2,580 
6,198 
6,828 


1,000 
73,000 
132,000 


36.000 
12,000 
4,400 


78,000 

83,000 

1,300 


17,000 
34.000 
19.000 

5.500 
14.000 
27,000 
28,000 

3.000 

60,000 

900 

2,100 
78,000 


82,000 
171,000 
232,000 

40,000 
166,000 

53,000 
240,00n 
140,000 

58,000 


180,000 
193,000 
110,000 
32.000 
95.000 
70.000 
35.000 
106.000 


10.000 
16,000 
33,000 
16.000 
28.000 

9..30O 
25.000 

8.000 

34,000 

500 

4,600 


45,000 
8,000 
1,300 

14,000 
1,900 
2.600 
6,400 
7,200 
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MILK  COWS,   ALL  OTHER  CATTLE  AND  SWINE. 

The  quinquennial  Census  of  Agriculture  changed  the  classification  of 
cattle  somewhat  when  compared  with  the  previous  census  and  such 
classification  has  been  adopted  by  the  Division  of  Crop  and  Livestock 
Estimates.  In  Tables  XLIII  and  XLIV  are  shown  by  counties  the  num- 
ber of  the  different  classes  of  cattle  by  sex  and  age  as  enumerated  by  the 
Census  of  Agriculture  as  of  January  1,  1925,  and  the  estimated  number  as 
of  January  1,  1926.  The  number  of  all  cattle  decreased  about  5  per  cent  or 
100,000  head  from  January  1,  1920,  to  January  1,  1925.  The  number  of 
milk  cows,  2  years  old  and  over,  increased  about  13.6  per  cent  or  70,000 
head  during  the  5-year  period. 

In  Table  XLIII  is  shown  the  estimated  numljcr  of  swine  on  farms  by 
counties  on  January  1,  1925  and  1926. 

The  total  numlter  of  milk  cows,  2  years  old  and  over,  and  all  other  cattle; 
the  values  per  head  for  different  ages ;  the  number  of  swine  and  value  per 
head  and  the  total  value  of  milk  cows,  all  other  cattle  and  swine  as  of 
January  1,  compared  with  the  previous  year  are  given  in  Table  XLII. 


Table  XLII.- 

—Numbers 

and  Values  of  Milk  Cows.  All  Oihe 
January  I,  1925-1926. 

r  Cattle  and  Swin 

as  of 

1923 

1926 

MiTfc  Cows  (value  per  head) 

$73  00 

585,000 
$42,705,000 

$16  00 
26  00 
40  00 
30  30 

1,323.000 
$40,102,000 

$10  20 

532,000 
$5,426,000 

$77  00 
603,000 

$46,431,000 

All  other  caUle  Cv."ilue  per 

head). 

$18  00 

30  00 

46  00 

All  nepR 

34   15 

1,362,000 

$46,508,000 

Su'ine  (value  per  head). 

$15  20 

468,000 

$7,114,000 
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Table  XLIII. — Estimated  Number  of  Milk  Cows,  Heifers  for  Milk,  and  Swine,  January  1,  192o-t9S6. 


Swine 
Including  Pigs 


District  No.  1. 
Del  Norte.. 
Humboldt.. 
Mendocintt. 

District  No.  i. 

Shasta 

Siskiyou 

Trinity 


District  No.  S. 

Lassen 

Modoc 

Plumas 


District  No.  4. 

Alameda 

Contra  Costa 

Lake 

Marin 

Monterey 

Napa 

San  Benito 

San  Luis  Obispo, 

San  Mateo 

Santa  Clara 

Santa  Cruz 

Sonoma 


District  No.  o. 

Butte ,. 

Colusa 

Glenn 

Sacramento. 

Solano 

Sutter 

Tehama 

Yolo 

Yuba 


District  No.  5a. 

Fresno 

Kern 

Kings 

Madera 

Merced 

San  Joaquin. 

Stanislaus 

Tulare 


District  No.  6. 

Alpine 

Amador 

Calaveras.  _ 
Eldorado--. 

Inyo 

Mariposa-. - 

Mono 

Nevada 

Placer 

Sierra 

Tuolumne- - 


District  No.  8. 

Imperial 

Los  Angeles 

Orange 

Riverside 

San  Bernardino- 

San  Diego 

Santa  Barbara- - 
Ventura 


State 


4,641 
26.214 
S,183 


3,292 

8,140 

478 


11,636 
8,907 
1,922 
23,299 
21,622 
4,676 
2,994 
21.003 
10.095 
12.064 
3,495 
26,309 


5,832 
3,594 
8,004 
10,451 
7,196 
4,238 
3,904 
9,041 
2,930 


23,278 
10,207 
20,387 
6,595 
35,154 
25,928 
37,577 
30,871 


1,246 
1,302 
2,520 
1,916 
324 
294 
1,729 
2,453 
1,397 
1,043 


28,484 
37,868 
6,848 
9,133 
10,417 
10,533 
8,008 
3,096 


4,700 
26,500 
8,300 


3,500 

8,400 

500 


3,300 
3,900 
2,400 


12,000 
9,300 
2,000 
26,000 
23,000 
4,800 
3,100 
21,000 
10,400 
12,400 
3,500 
27,000 


6,000 
3,800 
8,400 
11,000 
7,500 
4,600 
4,200 
9,400 
3,100 


25,000 
10,800 
21.000 
6.700 
36,500 
26,500 
38,500 
31,500 


300 
1,300 
1,300 
2,500 
1,900 
300 
300 
1,800 
2,500 
1,400 
1,100 


29,000 
38,500 
7,200 
9,500 
11,000 
11,000 
8,400 
3,200 


927 
10.364 
1,411 


584,360         603,000 


2,222 

971 

327 

5,289 

3,330 

701 

719 

4,115 

2,811 

2.468 

611 

5,565 


1,133 
1,075 
2,232 
1,957 
1,498 
979 
944 
2,306 


3,390 
2,530 
6,658 
1.549 
6,732 
14,980 
8,831 
8,021 


10,364 
4,054 
1,147 
2,250 
1,860 
3,113 
1,817 
537 


142,064 


930 
10.500 
1,400 


2,300 
1,000 

350 
3.400 
3.500 

700 

730 
4,200 
2,900 
2,500 

600 
3,700 


1,200 
1,100 
2,300 
2,000 
1,600 
1,000 
1.000 
2.400 
900 


5,500 
2,600 
6,700 
1,600 
6,800 
15,000 
9.000 
8.300 


10.500 
4,100 
1,200 
2,300 
1,900 
3,200 
1,900 
600 


143,000 


550 
6,800 
16,500 


18,000 
11,400 
5,000 


3.500 
3,500 
1.000 


10,500 
6,000 
5,500 
11,000 
13,000 
13,000 
4,000 
13.000 
3,000 
4,500 
2,400 
13.000 


17,300 
21,000 
13,300 
6,000 
6,000 
9.000 
13.000 
29,500 
4,000 


15,500 
12,500 
14,500 

8,000 
13,000 
15,500 

9,300 
28,000 


250 
4,100 
3,300 
2,000 
1,200 
3,500 

300 
1,600 
2,400 

400 
2,800 


26,000 
22,000 
1,500 
6,000 
26,000 
12,300 
7,000 
4,000 


532,000 
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of  Beef  Corrs.  Heifers  not  for  milk,  and  Steers,  Cahes  and  Bulls, 
January  1,  1925-19S6. 


Beef  cows 
2  years  old  and  over 

Heifers    1  to  2  years 
not  for  milk 

Steers,  Calves 
and  Bulls 

1925 

1926 

1925 

1926 

1925 

1926 

District  Xo.  1. 

406 
13,673 
7,884 

13,545 
14,206 
6,174 

12,302 

25,113 

825 

4,130 
5,742 
1,347 

276 
10,611 
3,741 
9,417 
15,547 

211 
6,691 

668 
2,633 

8,588 
6,127 
3,807 
4,162 
3,390 
1,553 
15,546 
3,092 
5,373 

17,594 

40,486 
3,321 
8,707 

10,317 
5,585 
5.043 

16,170 

556 
6,597 
8,230 
4,209 
6,319 
5,499 
3,017 
2,298 
1,681 

937 
6,123 

2,924 
2,335 
738 
3,337 
8,896 
11,590 
10.744 
2,770 

400 
13,800 
7,900 

13,500 
14,200 
6,100 

12,300 

25,200 

800 

4,800 

6,000 

1,400 

300 

11.200 

3.900 

10,200 

16,200 

300 

7,000 

700 

2,800 

9,000 
6,300 
4,000 
4,500 
3,600 
1,700 
16,500 
3,300 
5,500 

19,000 

41,000 
3,600 
9.200 

11.300 
6.200 
5.400 

17,200 

600 
6,800 
8,500 
4,500 
6,500 
5,800 
3,200 
2,500 
1,800 
1,000 
6,500 

3,200 
■2,700 

1.000 

3.600 
10.000 
12,000 
11,500 

3,000 

143 
7.506 
2,067 

4,475 
5,873 
1,455 

3,973 

7,287 

402 

1,340 

1.311 

654 

184 

5.042 

698 

2.523 

3.857 

266 

2,920 

286 

741 

1,651 

1,090 

913 

2,786 
513 
534 
4,603 
1,157 
1,499 

7,672 

5,698 

966 

977 

1,104 

640 

1,426 

5,451 

191 

972 

2.100 

1.149 

2,931 

1,695 

917 

588 

343 

210 

1.510 

505 

914 

568 

1,107 

3,760 

4,223 

3,863 

689 

140 
7,600 
2,100 

4,500 
5,900 
1,500 

4.100 

7,400 

400 

1,500 

1.400 

700 

200 

5,200 

700 

2,700 

4,000 

260 

3,000 

300 

800 

1,700 
1,200 
1,000 
2,900 
550 
550 
4,700 
1,200 
l..i00 

»,000 
5.800 
1.000 
1.000 
1,200 
700 
1,500 
5.500 

200 

1,000 

2,200 

1,200 

3,000 

1.800 

1,000 

600 

400 

200 

1,600 

600 
1.000 

600 
1.200 
3.800 
4.400 
4,000 

800 

1.923 
24,624 
10,337 

15,169 
22,468 
3,564 

12,832 
26,622 
3,880 

11,811 
6,993 
2,591 
5,316 

17,878 
3,932 
9,862 

32,811 
2,826 

15,591 
2,533 
7.882 

7.287 
5,236 
8,258 
8,060 
4,244 
2.677 
19.372 
6.329 
5.652 

40,986 
38,497 
9,629 
10,212 
16,881 
11,844 
16,340 
40,357 

1,095 
5,119 
9,842 
4,685 
8,907 
5,374 
5,604 
2,331 
1,968 
2,647 
4,623 

32,329 
9,613 
8,464 
6.651 
17.234 
20.449 
11,429 
6,996 

Humboldt       

District  Xo.  2. 

15,300 

3,590 

District  Xo.  S. 

13,020 

Modoc 

27,000 

Plumas   --- 

3,900 

District  Xo.  J,. 

11,980 

7,120 

Lake     - 

2,670 

5,350 

Monterey 

18,250 
4,050 

10,190 

33,170 

2,940 

16.120 

2.500 

8,280 

District  a\o.  S. 

7,610 

Colusa.  - 

5,450 

Glenn 

8,550 

8,380 

4.490 

2,830 

Tehama 

Yolo 

19,980 
6.460 

Yuba 

District  Xo.  5a. 

5.760 
41.930 

39,160 

9,870 

'9,410 

Merced        .            

17,540 

12,140 

16,900 

41,000 

District  No.  6. 

Alpine 

.\mador 

Calaveras-    

1,140 
5,130 
9,960 

Inyo 

8,920 
5,490 

ff.aso 

Nevada 

Placer 

2,040 

Sierra 

4,790 

District  Xo.  8. 

32,730 

8.610 

17,690 

11,840 

Ventura 

402,823 

421.000 

119,920 

124,000 

658,636 

672,460 
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Table  XLV. — Estimated  Number,  Value  per  Head  and  Total  Value  of  the  Different  Classes  of  Lice  Stock 
on  Farms  in  California  and  the  United  States  on  January  I,  19S0-1926 


CALIFORNIA 

UNITED  STATES 

Item  and  year 

Number 

Value 

Total 

Number 

Value 

Total 

value 

(000 

omitted) 

(000 
omitted) 

per 
head 

(000 
omitted) 

(000 
omitted) 

per 
head 

Horses  and  colts 

_1920 

402 

$98  00 

J39.396 

19.848 

$96  52 

$1,915,729 

1921 

375 

98  00 

36.750 

19.134 

84  57 

1.618.162 

1922 

360 

84  00 

30.240 

18.564 

71    18 

1.321,386 

1923 

335 

83  00 

27.805 

17,943 

70  65 

1.267.673 

1924 

335 

85  00 

28.475 

17,222 

65  48 

1,127.697 

1925 

317 

78  00 

24.760 

16,554 

64  18 

1.062.511 

1926 

302 

76  00 

22.952 

15,778 

65  OS 

1,026,905 

Mules  and  mule  colts. 

.1920 

63 

120  00 

7,560 

5.475 

148  46 

812,819 

1921 

60 

123  00 

7,380 

^.586 

117  52 

656.467 

1922 

61 

103  00 

6,283 

5,638 

89  14 

502,571 

1923 

62 

105  00 

6,510 

5,702 

87  17 

497.043 

1924 

59 

106  00 

6,254 

5,730 

85  90 

492.207 

1925 

56 

93  00 

5.230 

5,758 

82  51 

475.068 

1926 

55 

87  00 

4.770 

5,780 

81  30 

469.887 

Milk  cows— 2  years  old 

and  over 

.1920 

315 

97  00 

49,955 

21,427 

85  56 

1.833,294 

1921 

530 

95  00 

50,350 

21,408 

64   13 

1,372,895 

1922 

550 

76  00 

41,800 

21.788 

50  97 

1,110.534 

1923 

580 

76  00 

44.080 

22.063 

50  94 

1,123.889 

1924 

595 

76  00 

45.220 

22.255 

52  30 

1,163.937 

1925 

585 

73  00 

42,705 

22,523 

50  68 

1.141.456 

1926 

603 

77  00 

46.431 

22,290 

57  37 

1.278.877 

All  other  cattle 

.1920 

1,493 

51  90 

77,553 

47,444 

42  19 

2,001,443 

1921 

1,470 

44  50 

65,450 

45,776 

30  59 

1,400,461 

1922 

1,498 

34  30 

51.384 

45,476 

23   15 

1.052.676 

1923 

1,500 

34  40 

51,600 

44.093 

24  80 

1.093.660 

1924 

1,547 

33  35 

51,598 

42.252 

24  44 

1.032.526 

1925 

1.323 

30  30 

40,102 

39.627 

23  67 

937.911 

1926 

1,362 

34  15 

46,508 

37,539 

27   14 

1.018.633 

•Sheep  and  lambs 

.1920 

2,500 

11  00 

27,500 

39,025 

10  47 

408,586 

1921 

2,500 

6  80 

17,000 

37,452 

6  30 

235,855 

1922 

2,310 

5  30 

12,243 

36,327 

4  80 

174,545 

1923 

2,402 

8  10 

19.456 

37.223 

7  51 

279,464 

1924 

2,570 

9  00 

23.130 

38.300 

7  87 

301.455 

1925 

2.824 

9  20 

25,981 

39,593 

9  63 

381.281 

1926 

2,983 

10  60 

31,620 

40,953 

10  50 

430,007 

Swine — including  pigs- 

.1920 

909 

18  00 

16,362 

59.813 

19  08 

1,141,232 

1921 

818 

14  50 

11,861 

58.711 

12  98 

762.069 

1922 

818 

11  70 

9,571 

59.355 

10  06 

597,111 

1923 

818 

11  80 

9,652 

68,447 

11  58 

792,616 

1924 

624 

10  50 

6,552 

65.937 

9  72 

640.908 

1925 

532 

10  20 

5.426 

55.769 

12  38 

690.328 

1926 

468 

15  20 

7.114 

51.223 

15  21 

779.348 

*A  revision  of  the  estimated  number  of  sheep  and  lambs  on  farms  in  California  and  the  United  States 
from  1920  to  1926  has  not  been  completed  in  accordance  with  the  quinquennial  Census  of  Agriculture 
taken  in  January  1925.  Rather  than  leave  the  sheep  item  blank  in  the  above  table,  estimates  made  from 
year  to  year  were  inserted.  A  complete  revision  of  the  estimated  number  of  sheep  and  lambs  will  be  made 
later  in  the  year. 
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SUMMARY  OF  UNITED  STATES  CROP  REPORT. 

The  Decemlier  estimates  of  the  Crop  Reporting  Board  of  the  United 
States  Department  of  Agriculture  of  the  acreage,  production-,  axd 
VALUE  (based  on  prices  paid  to  farmers  on  December  1)  of  the  important 
farm  crops  of  the  United  States  in  1924  and  1925,  based  on  the  reports  and 
data  furnished  by  crop  correspondents,  field  statisticians,  and  cooperating 
State  Boards  (or  Departments)  of  Agriculture  and  Extension  Depart- 
ments, are  given  in  Table  XLVI. 


Table  XLVI. — Summary  of  United  States  Crop  Report. 


Acreage 

Production 

Farm  value  Dec.  V 

Crop  and  year 

Unit 

Total 

unit 

Total 

Corn 

.1925 
1924 

101,631,000 
101,076,000 

Bushel 
Bushel 

28.3 
22.9 

2,900,581,000 
2,312,745,000 

$0  674 

.982 

$1,936,326,000 
2,270,364,000 

Winter  wheat 

.1925 
1924 

31,269,000 
33,489,000 

Bushel 
Bushel 

12.7 
16.6 

398.486.000 
589,632,000 

1.479 
1.316 

589,304,000 
776,227,000 

Spring  wheat 

.1925 
1924 

20,931,000 
16,875,000 

Bushel 
Bushel 

12.9 
16.2 

270,879,000 
272,995,000 

1.323 
1.262 

358,489,000 
344,560,000 

All  wheat 

.1925 
1924 

32,200,000 
32.364,000 

Bushel 
Bushel 

12.8 
16.3 

669,365.000 
862,627,000 

1.416 
1.299 

947,993,000 
1,120,787,000 

Oats 

.1923 
1924 

45,160,000 
42,736,000 

Bushel 
Bushel 

33.3 
33.6 

l,.301,9O9,0O0 
1,322,663,000 

.381 
.478 

571.768,000 
727,171,000 

Barley 

.1925 
1924 

8,243,000 
6,838,000 

Bushel 
Bushel 

26.4 
26.0 

218,002,000 
178,322,000 

.386 
.739 

127,653,000 
131,704,000 

Rye - 

-1923 
1924 

4.088.000 
4.019.000 

Bushel 
Bushel 

11.9 
15.9 

48,696,000 
64,038,000 

.781 
1.066 

38.026.000 
68,260,000 

Buckwheat 

..1925 
1924 

776.000 
738,000 

Bisliel 
Bushel 

18.9 
18.0 

14,647,000 
13,277,000 

.892 
1.030 

13,03,S,000 
13,673,000 

Flaxseed 

..1925 
1924 

3,012,000 
3.469,000 

Bushel 
Bushel 

7.3 
9.2 

22,007,000 
31,711,000 

2.265 
2.273 

49,842.000 
72.094.000 

Riee 

..1925 
1924 

904,000 
849,000 

Bushel 
Bushel 

37.6 
39.2 

33,959,000 
33,249,000 

1.539 
1.382 

52;246,000 
45,956,000 

Grain  sorghums^ 

..1925 
1924 

4.120,000 
3.813,000 

Bushel 
Bushel 

17.2 
21.1 

71,050,000 
80,443,000 

m 

.53,801,000 
68,501,000 

Cotton  lint 

.-1925 
1924 

45,945,000 
41,360,000 

Bale 
Bale 

s  162.3 
'  157.4 

15,603,000 
13,628,000 

■1  .182 
J  .226 

1,419,888,000 
1,540.884,000 

Cottonseed --- 

..1925 
1924 

..1925 
1924 

Ton 
Ton 

Ton 
Ton 

1.46 
1.60 

6,928,000 
6,051,000 

86,474,000 
98,086,000 

27.64 
'33.57 

13.99 
13.76 

191,490,000 
203.132,000 

Hay.  tame _ 

39,398,000 
61,431,000 

1,209,496,000 
1,349,528,000 

Hay,  wild. 

..1925 
1924 

14,746,000 
15,080,000 

Ton 
Ton 

.88 
.98 

13,049,000 
14,731,000 

8.46 
7.83 

110,334,000 
115,36.5,000 

All  hay. 

..1925 
1924 

74.144,000 
76,531,000 

Bushel 
Ton 

1.34 
1.47 

99,523,000 
112,817,000 

13.26 
12. 9S 

1,319,830,000 
1,464,893,000 

Clover  seed' 

..1925 
1924 

789,000 
809.000 

Bushel 
Bushel 

1.3 
1.1 

1,029.000 
927,000 

14.86 
14.51 

13.288,000 
13,455,000 

Beans,  dry,  edible^ 

..1925 
1924 

1,379,000 
1,543,000 

Bushel 
Bushel 

12.1 
9.6 

19,100,000 
14.856,000 

3.27 
3.72 

62,388,000 
55,239,000 

Peanuts 

..1925 
1924 

982,000 
1,207,000 

Pound 
Pound 

706. S 
620.5 

694,073,000 
748,923,000 

.036 
.046 

23,225,000 
34,481,000 

MONTHLY    BULLETIN.  327 

Table  XLVI. — Summary  of  United  Slates  Crop  Report — Continued. 


■  Product!' 


Farm  value  Dec.  1' 


Pot  atoes.  white 1925 

1924 

Sweet  potatoes- 1925 

1924 

Tobacco 1925 

1924 

Sugar  cane  (La.) 1925 

1924 

Cane  sugar  (La.) 1925 

1924 

Cane  sirup 1925 

1924 

Sugar  beets' 1925 

1924 

Beet  sugars 1925 

1924 

Sorghum  sirup 1925 

1924 

Maple  sugar  and  sirup 

as  sugar 1923 

1924 

Broomcorn' 1925 

1924 

Hops' 1 925 

1924 

FRUIT  CROPS 

Apples,  total 1925 

1924 

Apples,  comm 1925 

1924 

Peaches 1925 

1924 

Pears 1925 

1924 

Grapes 1923 

1924 

Oranges  (2  States) 1925 

1924 

Cranberries' 1925 

1924 

COMMERCIAL  TRUCK  CK0P8 

.\sparagus 1925 

1924 

Beans,  snap 1925 

1924 

Cabbage 1925 

1924 

Cantaloupes 1925 

1924 

Carrots 1925 

1924 
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Table  XL VI- — Summary  o/  United  Statu  Crop  Rtpari — ContiQaed 


Produc 


Farm  ralue  Dec.  V 


Crop  and  year 


-Acreage 


Cauliflower 1925 

1924 

Celerv 1925 

1924 

Com.  sweet 1925 

1921 

Cucumbers 1925 

1924 

Eggplant 1925 

1924 

Lettuce.- 1925 

1924 

Onions 1925 

1924 

Peas,  green 1925 

1924 

Peppers 1925 

1924 

Potatoes,  early  Irish' 1925 

1924 

Spinach 1925 

1924 

Strawberries 1925 

1924 

Tomatoes 1925 

1924 

Watermelons 1925 

1924 


Quart 
Quart 


1.41 
.99 

74.02 


I  the  United  Stales. 


■  Minor  crop  prices  mostly  lor  November  1 
-  Principal  producing  States- 
1  Pounds  or  per  pound. 

*  1924  price  per  ton  is  of  Nov.  15. 

*  Including  beets  grown  in  Canada  for 

*  Trees  tapped  or  per  tree. 
'  Included  in  potatoes,  white. 

*  Number 

Requests  for  copies  of  this  report  should  be  addressed  to  the 

Agricultural  Statistician, 
P.  O.  Box  1205, 

Sacramento,  California 
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